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<latexit sha1_base64="b11IR/tCXyhPqsVv76I+GVbzOYA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK1hbaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmlldW19o7xZ2dre2d2r7h88mjjVjLdYLGPdCajhUijeQoGSdxLNaRRI3g7GN1O//cS1EbF6wCzhfkSHSoSCUbTSfdZ3+9WaW3dnIMvEK0gNCjT71a/eIGZpxBUySY3pem6Cfk41Cib5pNJLDU8oG9Mh71qqaMSNn89OnZATqwxIGGtbCslM/T2R08iYLApsZ0RxZBa9qfif100xvPJzoZIUuWLzRWEqCcZk+jcZCM0ZyswSyrSwtxI2opoytOlUbAje4svL5PGs7l3UvbvzWuO6iKMMR3AMp+DBJTTgFprQAgZDeIZXeHOk8+K8Ox/z1pJTzBzCHzifPw2qjaY=</latexit>y0

<latexit sha1_base64="xMOtnMnf4SvcLzdb23/Nd926bf0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK1hbaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmlldW19o7xZ2dre2d2r7h88mjjVjLdYLGPdCajhUijeQoGSdxLNaRRI3g7GN1O//cS1EbF6wCzhfkSHSoSCUbTSfdb3+tWaW3dnIMvEK0gNCjT71a/eIGZpxBUySY3pem6Cfk41Cib5pNJLDU8oG9Mh71qqaMSNn89OnZATqwxIGGtbCslM/T2R08iYLApsZ0RxZBa9qfif100xvPJzoZIUuWLzRWEqCcZk+jcZCM0ZyswSyrSwtxI2opoytOlUbAje4svL5PGs7l3UvbvzWuO6iKMMR3AMp+DBJTTgFprQAgZDeIZXeHOk8+K8Ox/z1pJTzBzCHzifPw8ujac=</latexit>y1

<latexit sha1_base64="te2m9Du7CQ9daGk5fDOn8LqvgAg=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cKphbaUDbbSbt0swm7G7GE/gYvHhTx6g/y5r9x2+agrQ8GHu/NMDMvTAXXxnW/ndLK6tr6RnmzsrW9s7tX3T9o6SRTDH2WiES1Q6pRcIm+4UZgO1VI41DgQzi6mfoPj6g0T+S9GacYxHQgecQZNVbyn3q5O+lVa27dnYEsE68gNSjQ7FW/uv2EZTFKwwTVuuO5qQlyqgxnAieVbqYxpWxEB9ixVNIYdZDPjp2QE6v0SZQoW9KQmfp7Iqex1uM4tJ0xNUO96E3F/7xOZqKrIOcyzQxKNl8UZYKYhEw/J32ukBkxtoQyxe2thA2poszYfCo2BG/x5WXSOqt7F3Xv7rzWuC7iKMMRHMMpeHAJDbiFJvjAgMMzvMKbI50X5935mLeWnGLmEP7A+fwB0LmOsQ==</latexit>x0

<latexit sha1_base64="GFJ3uiVDPbmMcuHnISAr0Q4QIWU=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cKphbaUDbbSbt0swm7G7GE/gYvHhTx6g/y5r9x2+agrQ8GHu/NMDMvTAXXxnW/ndLK6tr6RnmzsrW9s7tX3T9o6SRTDH2WiES1Q6pRcIm+4UZgO1VI41DgQzi6mfoPj6g0T+S9GacYxHQgecQZNVbyn3q5N+lVa27dnYEsE68gNSjQ7FW/uv2EZTFKwwTVuuO5qQlyqgxnAieVbqYxpWxEB9ixVNIYdZDPjp2QE6v0SZQoW9KQmfp7Iqex1uM4tJ0xNUO96E3F/7xOZqKrIOcyzQxKNl8UZYKYhEw/J32ukBkxtoQyxe2thA2poszYfCo2BG/x5WXSOqt7F3Xv7rzWuC7iKMMRHMMpeHAJDbiFJvjAgMMzvMKbI50X5935mLeWnGLmEP7A+fwB0j6Osg==</latexit>x1

Data
<latexit sha1_base64="LgtsLyCwizPABbr6E4OMBcGT4OE=">AAAB83icbVDLSgNBEOyNrxhfUY9eBoMQL2FXRL0IQS8eI5gHJMsyO5lNhsw+mOkVw5Lf8OJBEa/+jDf/xkmyB00saCiquunu8hMpNNr2t1VYWV1b3yhulra2d3b3yvsHLR2nivEmi2WsOj7VXIqIN1Gg5J1EcRr6krf90e3Ubz9ypUUcPeA44W5IB5EIBKNopN7YQ3JNguqTh6deuWLX7BnIMnFyUoEcDa/81evHLA15hExSrbuOnaCbUYWCST4p9VLNE8pGdMC7hkY05NrNZjdPyIlR+iSIlakIyUz9PZHRUOtx6JvOkOJQL3pT8T+vm2Jw5WYiSlLkEZsvClJJMCbTAEhfKM5Qjg2hTAlzK2FDqihDE1PJhOAsvrxMWmc156Lm3J9X6jd5HEU4gmOoggOXUIc7aEATGCTwDK/wZqXWi/VufcxbC1Y+cwh/YH3+AJ5AkMM=</latexit>

yt = f(xt) INPUTS OUTPUTS
(Independent Variables)(Dependent Variables)

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="6dhYD7caT1adgpPJolQVQJy2us8="></latexit>

⇠00 · · · ⇠0n0

⇠10 · · · ⇠1n0

⇠20 · · · ⇠2n0

⇠30 · · · ⇠3n0

⇠40 · · · ⇠4n0

...
...

⇠T0 · · · ⇠Tn0

<latexit sha1_base64="vXDe7QNhqf3CfqvBdZrLR22vYcc="></latexit>x00 · · · x0n

x10 · · · x1n

x20 · · · x2n

x30 · · · x3n

x40 · · · x4n
...

...
xT0 · · · xTn

<latexit sha1_base64="K776dgLl+Ed2zAAzWvqrHBda0lc=">AAAB8XicbVA9SwNBEJ3zM8avqKXNYRCswp2IWgZtLCwimA9MjrC32UuW7O0eu3NKOPIvbCwUsfXf2Plv3CRXaOKDgcd7M8zMCxPBDXret7O0vLK6tl7YKG5ube/slvb2G0almrI6VULpVkgME1yyOnIUrJVoRuJQsGY4vJ74zUemDVfyHkcJC2LSlzzilKCVHjq3LEKitXrqlspexZvCXSR+TsqQo9YtfXV6iqYxk0gFMabtewkGGdHIqWDjYic1LCF0SPqsbakkMTNBNr147B5bpedGStuS6E7V3xMZiY0ZxaHtjAkOzLw3Ef/z2ilGl0HGZZIik3S2KEqFi8qdvO/2uGYUxcgSQjW3t7p0QDShaEMq2hD8+ZcXSeO04p9X/LuzcvUqj6MAh3AEJ+DDBVThBmpQBwoSnuEV3hzjvDjvzsesdcnJZw7gD5zPH7uCkPY=</latexit>(
<latexit sha1_base64="Utoszvz1pfkDoVdAMYxP+KzsTcs="></latexit>y00 · · · y0m
y10 · · · y1m
y20 · · · y2m
y30 · · · y3m
y40 · · · y4m
...

...
yT0 · · · yTm

<latexit sha1_base64="urK8QiheyVUzd9FMkZ2cRM+bgpY="></latexit>�00 · · · �0m0

�10 · · · �1m0

�20 · · · �2m0

�30 · · · �3m0

�40 · · · �4m0

...
...

�T0 · · · �Tm0

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

continuous 
variables

continuous 
variables



<latexit sha1_base64="b11IR/tCXyhPqsVv76I+GVbzOYA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK1hbaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmlldW19o7xZ2dre2d2r7h88mjjVjLdYLGPdCajhUijeQoGSdxLNaRRI3g7GN1O//cS1EbF6wCzhfkSHSoSCUbTSfdZ3+9WaW3dnIMvEK0gNCjT71a/eIGZpxBUySY3pem6Cfk41Cib5pNJLDU8oG9Mh71qqaMSNn89OnZATqwxIGGtbCslM/T2R08iYLApsZ0RxZBa9qfif100xvPJzoZIUuWLzRWEqCcZk+jcZCM0ZyswSyrSwtxI2opoytOlUbAje4svL5PGs7l3UvbvzWuO6iKMMR3AMp+DBJTTgFprQAgZDeIZXeHOk8+K8Ox/z1pJTzBzCHzifPw2qjaY=</latexit>y0

<latexit sha1_base64="PBY966hDOsEIvQ2gLkwz3z6K9rQ=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBiyURUY9FLx6r2A9oQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1Fjp4czrlStu1Z2BLBMvJxXIUe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsVTSCLWfzS6dkBOr9EkYK1vSkJn6eyKjkdbjKLCdETVDvehNxf+8TmrCaz/jMkkNSjZfFKaCmJhM3yZ9rpAZMbaEMsXtrYQNqaLM2HBKNgRv8eVl0jyvepdV7/6iUrvJ4yjCERzDKXhwBTW4gzo0gEEIz/AKb87IeXHenY95a8HJZw7hD5zPH+XajPI=</latexit>�1

<latexit sha1_base64="NDYzpDPf4NReujBVQrH7hehsVpg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzU8Prlilt15yCrxMtJBXLU++Wv3iBmaYTSMEG17npuYvyMKsOZwGmpl2pMKBvTIXYtlTRC7WfzQ6fkzCoDEsbKljRkrv6eyGik9SQKbGdEzUgvezPxP6+bmvDGz7hMUoOSLRaFqSAmJrOvyYArZEZMLKFMcXsrYSOqKDM2m5INwVt+eZW0LqreVdVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfJWMuw==</latexit>

1
<latexit sha1_base64="Nh7TLHkIWAHD9QsOwjc+3htkUJM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUcPvlilt15yCrxMtJBXLU++Wv3iBmaYTSMEG17npuYvyMKsOZwGmpl2pMKBvTIXYtlTRC7WfzQ6fkzCoDEsbKljRkrv6eyGik9SQKbGdEzUgvezPxP6+bmvDGz7hMUoOSLRaFqSAmJrOvyYArZEZMLKFMcXsrYSOqKDM2m5INwVt+eZW0LqreVdVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBexGMug==</latexit>

0

<latexit sha1_base64="nIUqBHSTIPd3xKKTSocXTsZ0kQE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZq1frrhVdw6ySrycVCBHo1/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJu1b1Lqte86JSv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPfhmMvA==</latexit>

2

<latexit sha1_base64="BQZF/GDpr/p5hdY3fcc9zNAst2k=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E1DJoYxnBxEByhLnNXrJkd+/c3RNCyJ+wsVDE1r9j579xk1yhiQ8GHu/NMDMvSgU31ve/vcLK6tr6RnGztLW9s7tX3j9omiTTlDVoIhLditAwwRVrWG4Fa6WaoYwEe4iGN1P/4YlpwxN1b0cpCyX2FY85ReukVqePUmLX75YrftWfgSyTICcVyFHvlr86vYRmkilLBRrTDvzUhmPUllPBJqVOZliKdIh91nZUoWQmHM/unZATp/RInGhXypKZ+ntijNKYkYxcp0Q7MIveVPzPa2c2vgrHXKWZZYrOF8WZIDYh0+dJj2tGrRg5glRzdyuhA9RIrYuo5EIIFl9eJs2zanBRDe7OK7XrPI4iHMExnEIAl1CDW6hDAygIeIZXePMevRfv3fuYtxa8fOYQ/sD7/AGwqY++</latexit>�0

<latexit sha1_base64="te2m9Du7CQ9daGk5fDOn8LqvgAg=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cKphbaUDbbSbt0swm7G7GE/gYvHhTx6g/y5r9x2+agrQ8GHu/NMDMvTAXXxnW/ndLK6tr6RnmzsrW9s7tX3T9o6SRTDH2WiES1Q6pRcIm+4UZgO1VI41DgQzi6mfoPj6g0T+S9GacYxHQgecQZNVbyn3q5O+lVa27dnYEsE68gNSjQ7FW/uv2EZTFKwwTVuuO5qQlyqgxnAieVbqYxpWxEB9ixVNIYdZDPjp2QE6v0SZQoW9KQmfp7Iqex1uM4tJ0xNUO96E3F/7xOZqKrIOcyzQxKNl8UZYKYhEw/J32ukBkxtoQyxe2thA2poszYfCo2BG/x5WXSOqt7F3Xv7rzWuC7iKMMRHMMpeHAJDbiFJvjAgMMzvMKbI50X5935mLeWnGLmEP7A+fwB0LmOsQ==</latexit>x0

<latexit sha1_base64="PBY966hDOsEIvQ2gLkwz3z6K9rQ=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBiyURUY9FLx6r2A9oQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1Fjp4czrlStu1Z2BLBMvJxXIUe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsVTSCLWfzS6dkBOr9EkYK1vSkJn6eyKjkdbjKLCdETVDvehNxf+8TmrCaz/jMkkNSjZfFKaCmJhM3yZ9rpAZMbaEMsXtrYQNqaLM2HBKNgRv8eVl0jyvepdV7/6iUrvJ4yjCERzDKXhwBTW4gzo0gEEIz/AKb87IeXHenY95a8HJZw7hD5zPH+XajPI=</latexit>�1

<latexit sha1_base64="NDYzpDPf4NReujBVQrH7hehsVpg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzU8Prlilt15yCrxMtJBXLU++Wv3iBmaYTSMEG17npuYvyMKsOZwGmpl2pMKBvTIXYtlTRC7WfzQ6fkzCoDEsbKljRkrv6eyGik9SQKbGdEzUgvezPxP6+bmvDGz7hMUoOSLRaFqSAmJrOvyYArZEZMLKFMcXsrYSOqKDM2m5INwVt+eZW0LqreVdVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfJWMuw==</latexit>

1
<latexit sha1_base64="Nh7TLHkIWAHD9QsOwjc+3htkUJM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUcPvlilt15yCrxMtJBXLU++Wv3iBmaYTSMEG17npuYvyMKsOZwGmpl2pMKBvTIXYtlTRC7WfzQ6fkzCoDEsbKljRkrv6eyGik9SQKbGdEzUgvezPxP6+bmvDGz7hMUoOSLRaFqSAmJrOvyYArZEZMLKFMcXsrYSOqKDM2m5INwVt+eZW0LqreVdVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBexGMug==</latexit>

0

<latexit sha1_base64="hdFrA3ozaT+abVFBHqgEpT0Hmg4=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSJ4sSRF1GPRi8cq9gPaUDbbSbt0swm7G6GE/gMvHhTx6j/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoduq3nlBpHstHM07Qj+hA8pAzaqz0cF7tlcpuxZ2BLBMvJ2XIUe+Vvrr9mKURSsME1brjuYnxM6oMZwInxW6qMaFsRAfYsVTSCLWfzS6dkFOr9EkYK1vSkJn6eyKjkdbjKLCdETVDvehNxf+8TmrCaz/jMkkNSjZfFKaCmJhM3yZ9rpAZMbaEMsXtrYQNqaLM2HCKNgRv8eVl0qxWvMuKd39Rrt3kcRTgGE7gDDy4ghrcQR0awCCEZ3iFN2fkvDjvzse8dcXJZ47gD5zPH+dejPM=</latexit>�2

<latexit sha1_base64="nIUqBHSTIPd3xKKTSocXTsZ0kQE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZq1frrhVdw6ySrycVCBHo1/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJu1b1Lqte86JSv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPfhmMvA==</latexit>

2

<latexit sha1_base64="GRqzEpZiRwdCItAZ5JgcAtc55gc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cKphbaUDbbSbt0swm7G7GE/gYvHhTx6g/y5r9x2+agrQ8GHu/NMDMvTAXXxnW/ndLK6tr6RnmzsrW9s7tX3T9o6SRTDH2WiES1Q6pRcIm+4UZgO1VI41DgQzi6mfoPj6g0T+S9GacYxHQgecQZNVbyu0+85/aqNbfuzkCWiVeQGhRo9qpf3X7CshilYYJq3fHc1AQ5VYYzgZNKN9OYUjaiA+xYKmmMOshnx07IiVX6JEqULWnITP09kdNY63Ec2s6YmqFe9Kbif14nM9FVkHOZZgYlmy+KMkFMQqafkz5XyIwYW0KZ4vZWwoZUUWZsPhUbgrf48jJpndW9i7p3d15rXBdxlOEIjuEUPLiEBtxCE3xgwOEZXuHNkc6L8+58zFtLTjFzCH/gfP4Ag1OOfg==</latexit>

⇠0

Data
<latexit sha1_base64="LgtsLyCwizPABbr6E4OMBcGT4OE=">AAAB83icbVDLSgNBEOyNrxhfUY9eBoMQL2FXRL0IQS8eI5gHJMsyO5lNhsw+mOkVw5Lf8OJBEa/+jDf/xkmyB00saCiquunu8hMpNNr2t1VYWV1b3yhulra2d3b3yvsHLR2nivEmi2WsOj7VXIqIN1Gg5J1EcRr6krf90e3Ubz9ypUUcPeA44W5IB5EIBKNopN7YQ3JNguqTh6deuWLX7BnIMnFyUoEcDa/81evHLA15hExSrbuOnaCbUYWCST4p9VLNE8pGdMC7hkY05NrNZjdPyIlR+iSIlakIyUz9PZHRUOtx6JvOkOJQL3pT8T+vm2Jw5WYiSlLkEZsvClJJMCbTAEhfKM5Qjg2hTAlzK2FDqihDE1PJhOAsvrxMWmc156Lm3J9X6jd5HEU4gmOoggOXUIc7aEATGCTwDK/wZqXWi/VufcxbC1Y+cwh/YH3+AJ5AkMM=</latexit>

yt = f(xt) INPUTS OUTPUTS
(Independent Variables)(Dependent Variables)

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="6dhYD7caT1adgpPJolQVQJy2us8="></latexit>

⇠00 · · · ⇠0n0

⇠10 · · · ⇠1n0

⇠20 · · · ⇠2n0

⇠30 · · · ⇠3n0

⇠40 · · · ⇠4n0

...
...

⇠T0 · · · ⇠Tn0

<latexit sha1_base64="vXDe7QNhqf3CfqvBdZrLR22vYcc="></latexit>x00 · · · x0n

x10 · · · x1n

x20 · · · x2n

x30 · · · x3n

x40 · · · x4n
...

...
xT0 · · · xTn

<latexit sha1_base64="K776dgLl+Ed2zAAzWvqrHBda0lc=">AAAB8XicbVA9SwNBEJ3zM8avqKXNYRCswp2IWgZtLCwimA9MjrC32UuW7O0eu3NKOPIvbCwUsfXf2Plv3CRXaOKDgcd7M8zMCxPBDXret7O0vLK6tl7YKG5ube/slvb2G0almrI6VULpVkgME1yyOnIUrJVoRuJQsGY4vJ74zUemDVfyHkcJC2LSlzzilKCVHjq3LEKitXrqlspexZvCXSR+TsqQo9YtfXV6iqYxk0gFMabtewkGGdHIqWDjYic1LCF0SPqsbakkMTNBNr147B5bpedGStuS6E7V3xMZiY0ZxaHtjAkOzLw3Ef/z2ilGl0HGZZIik3S2KEqFi8qdvO/2uGYUxcgSQjW3t7p0QDShaEMq2hD8+ZcXSeO04p9X/LuzcvUqj6MAh3AEJ+DDBVThBmpQBwoSnuEV3hzjvDjvzsesdcnJZw7gD5zPH7uCkPY=</latexit>(
<latexit sha1_base64="Utoszvz1pfkDoVdAMYxP+KzsTcs="></latexit>y00 · · · y0m
y10 · · · y1m
y20 · · · y2m
y30 · · · y3m
y40 · · · y4m
...

...
yT0 · · · yTm

<latexit sha1_base64="urK8QiheyVUzd9FMkZ2cRM+bgpY="></latexit>�00 · · · �0m0

�10 · · · �1m0

�20 · · · �2m0

�30 · · · �3m0

�40 · · · �4m0

...
...

�T0 · · · �Tm0

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

…and/or discrete 
variables

…and/or discrete 
variables

Integer valued



<latexit sha1_base64="b11IR/tCXyhPqsVv76I+GVbzOYA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK1hbaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmlldW19o7xZ2dre2d2r7h88mjjVjLdYLGPdCajhUijeQoGSdxLNaRRI3g7GN1O//cS1EbF6wCzhfkSHSoSCUbTSfdZ3+9WaW3dnIMvEK0gNCjT71a/eIGZpxBUySY3pem6Cfk41Cib5pNJLDU8oG9Mh71qqaMSNn89OnZATqwxIGGtbCslM/T2R08iYLApsZ0RxZBa9qfif100xvPJzoZIUuWLzRWEqCcZk+jcZCM0ZyswSyrSwtxI2opoytOlUbAje4svL5PGs7l3UvbvzWuO6iKMMR3AMp+DBJTTgFprQAgZDeIZXeHOk8+K8Ox/z1pJTzBzCHzifPw2qjaY=</latexit>y0

<latexit sha1_base64="NDYzpDPf4NReujBVQrH7hehsVpg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzU8Prlilt15yCrxMtJBXLU++Wv3iBmaYTSMEG17npuYvyMKsOZwGmpl2pMKBvTIXYtlTRC7WfzQ6fkzCoDEsbKljRkrv6eyGik9SQKbGdEzUgvezPxP6+bmvDGz7hMUoOSLRaFqSAmJrOvyYArZEZMLKFMcXsrYSOqKDM2m5INwVt+eZW0LqreVdVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfJWMuw==</latexit>

1

<latexit sha1_base64="Nh7TLHkIWAHD9QsOwjc+3htkUJM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUcPvlilt15yCrxMtJBXLU++Wv3iBmaYTSMEG17npuYvyMKsOZwGmpl2pMKBvTIXYtlTRC7WfzQ6fkzCoDEsbKljRkrv6eyGik9SQKbGdEzUgvezPxP6+bmvDGz7hMUoOSLRaFqSAmJrOvyYArZEZMLKFMcXsrYSOqKDM2m5INwVt+eZW0LqreVdVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBexGMug==</latexit>

0

<latexit sha1_base64="BQZF/GDpr/p5hdY3fcc9zNAst2k=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E1DJoYxnBxEByhLnNXrJkd+/c3RNCyJ+wsVDE1r9j579xk1yhiQ8GHu/NMDMvSgU31ve/vcLK6tr6RnGztLW9s7tX3j9omiTTlDVoIhLditAwwRVrWG4Fa6WaoYwEe4iGN1P/4YlpwxN1b0cpCyX2FY85ReukVqePUmLX75YrftWfgSyTICcVyFHvlr86vYRmkilLBRrTDvzUhmPUllPBJqVOZliKdIh91nZUoWQmHM/unZATp/RInGhXypKZ+ntijNKYkYxcp0Q7MIveVPzPa2c2vgrHXKWZZYrOF8WZIDYh0+dJj2tGrRg5glRzdyuhA9RIrYuo5EIIFl9eJs2zanBRDe7OK7XrPI4iHMExnEIAl1CDW6hDAygIeIZXePMevRfv3fuYtxa8fOYQ/sD7/AGwqY++</latexit>�0

<latexit sha1_base64="te2m9Du7CQ9daGk5fDOn8LqvgAg=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cKphbaUDbbSbt0swm7G7GE/gYvHhTx6g/y5r9x2+agrQ8GHu/NMDMvTAXXxnW/ndLK6tr6RnmzsrW9s7tX3T9o6SRTDH2WiES1Q6pRcIm+4UZgO1VI41DgQzi6mfoPj6g0T+S9GacYxHQgecQZNVbyn3q5O+lVa27dnYEsE68gNSjQ7FW/uv2EZTFKwwTVuuO5qQlyqgxnAieVbqYxpWxEB9ixVNIYdZDPjp2QE6v0SZQoW9KQmfp7Iqex1uM4tJ0xNUO96E3F/7xOZqKrIOcyzQxKNl8UZYKYhEw/J32ukBkxtoQyxe2thA2poszYfCo2BG/x5WXSOqt7F3Xv7rzWuC7iKMMRHMMpeHAJDbiFJvjAgMMzvMKbI50X5935mLeWnGLmEP7A+fwB0LmOsQ==</latexit>x0

<latexit sha1_base64="PBY966hDOsEIvQ2gLkwz3z6K9rQ=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBiyURUY9FLx6r2A9oQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1Fjp4czrlStu1Z2BLBMvJxXIUe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsVTSCLWfzS6dkBOr9EkYK1vSkJn6eyKjkdbjKLCdETVDvehNxf+8TmrCaz/jMkkNSjZfFKaCmJhM3yZ9rpAZMbaEMsXtrYQNqaLM2HBKNgRv8eVl0jyvepdV7/6iUrvJ4yjCERzDKXhwBTW4gzo0gEEIz/AKb87IeXHenY95a8HJZw7hD5zPH+XajPI=</latexit>�1

<latexit sha1_base64="NDYzpDPf4NReujBVQrH7hehsVpg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzU8Prlilt15yCrxMtJBXLU++Wv3iBmaYTSMEG17npuYvyMKsOZwGmpl2pMKBvTIXYtlTRC7WfzQ6fkzCoDEsbKljRkrv6eyGik9SQKbGdEzUgvezPxP6+bmvDGz7hMUoOSLRaFqSAmJrOvyYArZEZMLKFMcXsrYSOqKDM2m5INwVt+eZW0LqreVdVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfJWMuw==</latexit>

1
<latexit sha1_base64="Nh7TLHkIWAHD9QsOwjc+3htkUJM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUcPvlilt15yCrxMtJBXLU++Wv3iBmaYTSMEG17npuYvyMKsOZwGmpl2pMKBvTIXYtlTRC7WfzQ6fkzCoDEsbKljRkrv6eyGik9SQKbGdEzUgvezPxP6+bmvDGz7hMUoOSLRaFqSAmJrOvyYArZEZMLKFMcXsrYSOqKDM2m5INwVt+eZW0LqreVdVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBexGMug==</latexit>

0

<latexit sha1_base64="hdFrA3ozaT+abVFBHqgEpT0Hmg4=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSJ4sSRF1GPRi8cq9gPaUDbbSbt0swm7G6GE/gMvHhTx6j/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoduq3nlBpHstHM07Qj+hA8pAzaqz0cF7tlcpuxZ2BLBMvJ2XIUe+Vvrr9mKURSsME1brjuYnxM6oMZwInxW6qMaFsRAfYsVTSCLWfzS6dkFOr9EkYK1vSkJn6eyKjkdbjKLCdETVDvehNxf+8TmrCaz/jMkkNSjZfFKaCmJhM3yZ9rpAZMbaEMsXtrYQNqaLM2HCKNgRv8eVl0qxWvMuKd39Rrt3kcRTgGE7gDDy4ghrcQR0awCCEZ3iFN2fkvDjvzse8dcXJZ47gD5zPH+dejPM=</latexit>�2

<latexit sha1_base64="nIUqBHSTIPd3xKKTSocXTsZ0kQE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZq1frrhVdw6ySrycVCBHo1/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJu1b1Lqte86JSv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPfhmMvA==</latexit>

2

<latexit sha1_base64="GRqzEpZiRwdCItAZ5JgcAtc55gc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cKphbaUDbbSbt0swm7G7GE/gYvHhTx6g/y5r9x2+agrQ8GHu/NMDMvTAXXxnW/ndLK6tr6RnmzsrW9s7tX3T9o6SRTDH2WiES1Q6pRcIm+4UZgO1VI41DgQzi6mfoPj6g0T+S9GacYxHQgecQZNVbyu0+85/aqNbfuzkCWiVeQGhRo9qpf3X7CshilYYJq3fHc1AQ5VYYzgZNKN9OYUjaiA+xYKmmMOshnx07IiVX6JEqULWnITP09kdNY63Ec2s6YmqFe9Kbif14nM9FVkHOZZgYlmy+KMkFMQqafkz5XyIwYW0KZ4vZWwoZUUWZsPhUbgrf48jJpndW9i7p3d15rXBdxlOEIjuEUPLiEBtxCE3xgwOEZXuHNkc6L8+58zFtLTjFzCH/gfP4Ag1OOfg==</latexit>

⇠0

Data
<latexit sha1_base64="LgtsLyCwizPABbr6E4OMBcGT4OE=">AAAB83icbVDLSgNBEOyNrxhfUY9eBoMQL2FXRL0IQS8eI5gHJMsyO5lNhsw+mOkVw5Lf8OJBEa/+jDf/xkmyB00saCiquunu8hMpNNr2t1VYWV1b3yhulra2d3b3yvsHLR2nivEmi2WsOj7VXIqIN1Gg5J1EcRr6krf90e3Ubz9ypUUcPeA44W5IB5EIBKNopN7YQ3JNguqTh6deuWLX7BnIMnFyUoEcDa/81evHLA15hExSrbuOnaCbUYWCST4p9VLNE8pGdMC7hkY05NrNZjdPyIlR+iSIlakIyUz9PZHRUOtx6JvOkOJQL3pT8T+vm2Jw5WYiSlLkEZsvClJJMCbTAEhfKM5Qjg2hTAlzK2FDqihDE1PJhOAsvrxMWmc156Lm3J9X6jd5HEU4gmOoggOXUIc7aEATGCTwDK/wZqXWi/VufcxbC1Y+cwh/YH3+AJ5AkMM=</latexit>

yt = f(xt) INPUTS OUTPUTS
(Independent Variables)(Dependent Variables)

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="6dhYD7caT1adgpPJolQVQJy2us8="></latexit>

⇠00 · · · ⇠0n0

⇠10 · · · ⇠1n0

⇠20 · · · ⇠2n0

⇠30 · · · ⇠3n0

⇠40 · · · ⇠4n0

...
...

⇠T0 · · · ⇠Tn0

<latexit sha1_base64="vXDe7QNhqf3CfqvBdZrLR22vYcc="></latexit>x00 · · · x0n

x10 · · · x1n

x20 · · · x2n

x30 · · · x3n

x40 · · · x4n
...

...
xT0 · · · xTn

<latexit sha1_base64="K776dgLl+Ed2zAAzWvqrHBda0lc=">AAAB8XicbVA9SwNBEJ3zM8avqKXNYRCswp2IWgZtLCwimA9MjrC32UuW7O0eu3NKOPIvbCwUsfXf2Plv3CRXaOKDgcd7M8zMCxPBDXret7O0vLK6tl7YKG5ube/slvb2G0almrI6VULpVkgME1yyOnIUrJVoRuJQsGY4vJ74zUemDVfyHkcJC2LSlzzilKCVHjq3LEKitXrqlspexZvCXSR+TsqQo9YtfXV6iqYxk0gFMabtewkGGdHIqWDjYic1LCF0SPqsbakkMTNBNr147B5bpedGStuS6E7V3xMZiY0ZxaHtjAkOzLw3Ef/z2ilGl0HGZZIik3S2KEqFi8qdvO/2uGYUxcgSQjW3t7p0QDShaEMq2hD8+ZcXSeO04p9X/LuzcvUqj6MAh3AEJ+DDBVThBmpQBwoSnuEV3hzjvDjvzsesdcnJZw7gD5zPH7uCkPY=</latexit>(
<latexit sha1_base64="Utoszvz1pfkDoVdAMYxP+KzsTcs="></latexit>y00 · · · y0m
y10 · · · y1m
y20 · · · y2m
y30 · · · y3m
y40 · · · y4m
...

...
yT0 · · · yTm

<latexit sha1_base64="urK8QiheyVUzd9FMkZ2cRM+bgpY="></latexit>�00 · · · �0m0

�10 · · · �1m0

�20 · · · �2m0

�30 · · · �3m0

�40 · · · �4m0

...
...

�T0 · · · �Tm0

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

…and/or discrete 
variables

…and/or discrete 
variables

boolean



Basis Functions

<latexit sha1_base64="te2m9Du7CQ9daGk5fDOn8LqvgAg=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cKphbaUDbbSbt0swm7G7GE/gYvHhTx6g/y5r9x2+agrQ8GHu/NMDMvTAXXxnW/ndLK6tr6RnmzsrW9s7tX3T9o6SRTDH2WiES1Q6pRcIm+4UZgO1VI41DgQzi6mfoPj6g0T+S9GacYxHQgecQZNVbyn3q5O+lVa27dnYEsE68gNSjQ7FW/uv2EZTFKwwTVuuO5qQlyqgxnAieVbqYxpWxEB9ixVNIYdZDPjp2QE6v0SZQoW9KQmfp7Iqex1uM4tJ0xNUO96E3F/7xOZqKrIOcyzQxKNl8UZYKYhEw/J32ukBkxtoQyxe2thA2poszYfCo2BG/x5WXSOqt7F3Xv7rzWuC7iKMMRHMMpeHAJDbiFJvjAgMMzvMKbI50X5935mLeWnGLmEP7A+fwB0LmOsQ==</latexit>x0

<latexit sha1_base64="GFJ3uiVDPbmMcuHnISAr0Q4QIWU=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cKphbaUDbbSbt0swm7G7GE/gYvHhTx6g/y5r9x2+agrQ8GHu/NMDMvTAXXxnW/ndLK6tr6RnmzsrW9s7tX3T9o6SRTDH2WiES1Q6pRcIm+4UZgO1VI41DgQzi6mfoPj6g0T+S9GacYxHQgecQZNVbyn3q5N+lVa27dnYEsE68gNSjQ7FW/uv2EZTFKwwTVuuO5qQlyqgxnAieVbqYxpWxEB9ixVNIYdZDPjp2QE6v0SZQoW9KQmfp7Iqex1uM4tJ0xNUO96E3F/7xOZqKrIOcyzQxKNl8UZYKYhEw/J32ukBkxtoQyxe2thA2poszYfCo2BG/x5WXSOqt7F3Xv7rzWuC7iKMMRHMMpeHAJDbiFJvjAgMMzvMKbI50X5935mLeWnGLmEP7A+fwB0j6Osg==</latexit>x1

<latexit sha1_base64="b11IR/tCXyhPqsVv76I+GVbzOYA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK1hbaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmlldW19o7xZ2dre2d2r7h88mjjVjLdYLGPdCajhUijeQoGSdxLNaRRI3g7GN1O//cS1EbF6wCzhfkSHSoSCUbTSfdZ3+9WaW3dnIMvEK0gNCjT71a/eIGZpxBUySY3pem6Cfk41Cib5pNJLDU8oG9Mh71qqaMSNn89OnZATqwxIGGtbCslM/T2R08iYLApsZ0RxZBa9qfif100xvPJzoZIUuWLzRWEqCcZk+jcZCM0ZyswSyrSwtxI2opoytOlUbAje4svL5PGs7l3UvbvzWuO6iKMMR3AMp+DBJTTgFprQAgZDeIZXeHOk8+K8Ox/z1pJTzBzCHzifPw2qjaY=</latexit>y0

<latexit sha1_base64="xMOtnMnf4SvcLzdb23/Nd926bf0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK1hbaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmlldW19o7xZ2dre2d2r7h88mjjVjLdYLGPdCajhUijeQoGSdxLNaRRI3g7GN1O//cS1EbF6wCzhfkSHSoSCUbTSfdb3+tWaW3dnIMvEK0gNCjT71a/eIGZpxBUySY3pem6Cfk41Cib5pNJLDU8oG9Mh71qqaMSNn89OnZATqwxIGGtbCslM/T2R08iYLApsZ0RxZBa9qfif100xvPJzoZIUuWLzRWEqCcZk+jcZCM0ZyswSyrSwtxI2opoytOlUbAje4svL5PGs7l3UvbvzWuO6iKMMR3AMp+DBJTTgFprQAgZDeIZXeHOk8+K8Ox/z1pJTzBzCHzifPw8ujac=</latexit>y1

INPUTS OUTPUTS
(Independent Variables)(Dependent Variables)

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="6dhYD7caT1adgpPJolQVQJy2us8="></latexit>

⇠00 · · · ⇠0n0

⇠10 · · · ⇠1n0

⇠20 · · · ⇠2n0

⇠30 · · · ⇠3n0

⇠40 · · · ⇠4n0

...
...

⇠T0 · · · ⇠Tn0

<latexit sha1_base64="vXDe7QNhqf3CfqvBdZrLR22vYcc="></latexit>x00 · · · x0n

x10 · · · x1n

x20 · · · x2n

x30 · · · x3n

x40 · · · x4n
...

...
xT0 · · · xTn

<latexit sha1_base64="K776dgLl+Ed2zAAzWvqrHBda0lc=">AAAB8XicbVA9SwNBEJ3zM8avqKXNYRCswp2IWgZtLCwimA9MjrC32UuW7O0eu3NKOPIvbCwUsfXf2Plv3CRXaOKDgcd7M8zMCxPBDXret7O0vLK6tl7YKG5ube/slvb2G0almrI6VULpVkgME1yyOnIUrJVoRuJQsGY4vJ74zUemDVfyHkcJC2LSlzzilKCVHjq3LEKitXrqlspexZvCXSR+TsqQo9YtfXV6iqYxk0gFMabtewkGGdHIqWDjYic1LCF0SPqsbakkMTNBNr147B5bpedGStuS6E7V3xMZiY0ZxaHtjAkOzLw3Ef/z2ilGl0HGZZIik3S2KEqFi8qdvO/2uGYUxcgSQjW3t7p0QDShaEMq2hD8+ZcXSeO04p9X/LuzcvUqj6MAh3AEJ+DDBVThBmpQBwoSnuEV3hzjvDjvzsesdcnJZw7gD5zPH7uCkPY=</latexit>(

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="1nveRc7U+BKSGSqyv3jeBh/OW+Q="></latexit>

h00(x0, ⇠0) · · · h0n(x0, ⇠0)
h10(x1, ⇠1) · · · h1n(x1, ⇠1)
h20(x2, ⇠2) · · · h2n(x2, ⇠2)
h30(x3, ⇠3) · · · h3n(x3, ⇠3)
h40(x4, ⇠4) · · · h4n(x4, ⇠4)

...
...

hT0(xT , ⇠T ) · · · hTn(xT , ⇠T )

BASIS 
FUNCTIONS

<latexit sha1_base64="K776dgLl+Ed2zAAzWvqrHBda0lc=">AAAB8XicbVA9SwNBEJ3zM8avqKXNYRCswp2IWgZtLCwimA9MjrC32UuW7O0eu3NKOPIvbCwUsfXf2Plv3CRXaOKDgcd7M8zMCxPBDXret7O0vLK6tl7YKG5ube/slvb2G0almrI6VULpVkgME1yyOnIUrJVoRuJQsGY4vJ74zUemDVfyHkcJC2LSlzzilKCVHjq3LEKitXrqlspexZvCXSR+TsqQo9YtfXV6iqYxk0gFMabtewkGGdHIqWDjYic1LCF0SPqsbakkMTNBNr147B5bpedGStuS6E7V3xMZiY0ZxaHtjAkOzLw3Ef/z2ilGl0HGZZIik3S2KEqFi8qdvO/2uGYUxcgSQjW3t7p0QDShaEMq2hD8+ZcXSeO04p9X/LuzcvUqj6MAh3AEJ+DDBVThBmpQBwoSnuEV3hzjvDjvzsesdcnJZw7gD5zPH7uCkPY=</latexit>(
polynomials…
exponentials…
Fourier basis

<latexit sha1_base64="JYdO5xnxZ9lCLf2gGGTtG0omxKY=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARWpCSiKgboejGZQX7gDaEyXTSDp08mLmRhtCNv+LGhSJu/Qx3/o3TNgttPXDhcM693HuPFwuuwLK+jaXlldW19cJGcXNre2fX3NtvqiiRlDVoJCLZ9ohigoesARwEa8eSkcATrOUNbyd+65FJxaPwAdKYOQHph9znlICWXPMwdQFfY788cKE8cuG0O+IuVCquWbKq1hR4kdg5KaEcddf86vYimgQsBCqIUh3bisHJiAROBRsXu4liMaFD0mcdTUMSMOVk0wfG+EQrPexHUlcIeKr+nshIoFQaeLozIDBQ895E/M/rJOBfORkP4wRYSGeL/ERgiPAkDdzjklEQqSaESq5vxXRAJKGgMyvqEOz5lxdJ86xqX1Tt+/NS7SaPo4CO0DEqIxtdohq6Q3XUQBSN0TN6RW/Gk/FivBsfs9YlI585QH9gfP4Ap6yVKg==</latexit>

yt = f(ht(xt, ⇠t))

BASIS FUNCTIONS

<latexit sha1_base64="Utoszvz1pfkDoVdAMYxP+KzsTcs="></latexit>y00 · · · y0m
y10 · · · y1m
y20 · · · y2m
y30 · · · y3m
y40 · · · y4m
...

...
yT0 · · · yTm

<latexit sha1_base64="urK8QiheyVUzd9FMkZ2cRM+bgpY="></latexit>�00 · · · �0m0

�10 · · · �1m0

�20 · · · �2m0

�30 · · · �3m0

�40 · · · �4m0

...
...

�T0 · · · �Tm0

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775



INPUTS OUTPUTS
(Independent Variables)(Dependent Variables)

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="6dhYD7caT1adgpPJolQVQJy2us8="></latexit>

⇠00 · · · ⇠0n0

⇠10 · · · ⇠1n0

⇠20 · · · ⇠2n0

⇠30 · · · ⇠3n0

⇠40 · · · ⇠4n0

...
...

⇠T0 · · · ⇠Tn0

<latexit sha1_base64="vXDe7QNhqf3CfqvBdZrLR22vYcc="></latexit>x00 · · · x0n

x10 · · · x1n

x20 · · · x2n

x30 · · · x3n

x40 · · · x4n
...

...
xT0 · · · xTn

<latexit sha1_base64="K776dgLl+Ed2zAAzWvqrHBda0lc=">AAAB8XicbVA9SwNBEJ3zM8avqKXNYRCswp2IWgZtLCwimA9MjrC32UuW7O0eu3NKOPIvbCwUsfXf2Plv3CRXaOKDgcd7M8zMCxPBDXret7O0vLK6tl7YKG5ube/slvb2G0almrI6VULpVkgME1yyOnIUrJVoRuJQsGY4vJ74zUemDVfyHkcJC2LSlzzilKCVHjq3LEKitXrqlspexZvCXSR+TsqQo9YtfXV6iqYxk0gFMabtewkGGdHIqWDjYic1LCF0SPqsbakkMTNBNr147B5bpedGStuS6E7V3xMZiY0ZxaHtjAkOzLw3Ef/z2ilGl0HGZZIik3S2KEqFi8qdvO/2uGYUxcgSQjW3t7p0QDShaEMq2hD8+ZcXSeO04p9X/LuzcvUqj6MAh3AEJ+DDBVThBmpQBwoSnuEV3hzjvDjvzsesdcnJZw7gD5zPH7uCkPY=</latexit>(

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="1nveRc7U+BKSGSqyv3jeBh/OW+Q="></latexit>

h00(x0, ⇠0) · · · h0n(x0, ⇠0)
h10(x1, ⇠1) · · · h1n(x1, ⇠1)
h20(x2, ⇠2) · · · h2n(x2, ⇠2)
h30(x3, ⇠3) · · · h3n(x3, ⇠3)
h40(x4, ⇠4) · · · h4n(x4, ⇠4)

...
...

hT0(xT , ⇠T ) · · · hTn(xT , ⇠T )

BASIS 
FUNCTIONS

<latexit sha1_base64="K776dgLl+Ed2zAAzWvqrHBda0lc=">AAAB8XicbVA9SwNBEJ3zM8avqKXNYRCswp2IWgZtLCwimA9MjrC32UuW7O0eu3NKOPIvbCwUsfXf2Plv3CRXaOKDgcd7M8zMCxPBDXret7O0vLK6tl7YKG5ube/slvb2G0almrI6VULpVkgME1yyOnIUrJVoRuJQsGY4vJ74zUemDVfyHkcJC2LSlzzilKCVHjq3LEKitXrqlspexZvCXSR+TsqQo9YtfXV6iqYxk0gFMabtewkGGdHIqWDjYic1LCF0SPqsbakkMTNBNr147B5bpedGStuS6E7V3xMZiY0ZxaHtjAkOzLw3Ef/z2ilGl0HGZZIik3S2KEqFi8qdvO/2uGYUxcgSQjW3t7p0QDShaEMq2hD8+ZcXSeO04p9X/LuzcvUqj6MAh3AEJ+DDBVThBmpQBwoSnuEV3hzjvDjvzsesdcnJZw7gD5zPH7uCkPY=</latexit>(

<latexit sha1_base64="JYdO5xnxZ9lCLf2gGGTtG0omxKY=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARWpCSiKgboejGZQX7gDaEyXTSDp08mLmRhtCNv+LGhSJu/Qx3/o3TNgttPXDhcM693HuPFwuuwLK+jaXlldW19cJGcXNre2fX3NtvqiiRlDVoJCLZ9ohigoesARwEa8eSkcATrOUNbyd+65FJxaPwAdKYOQHph9znlICWXPMwdQFfY788cKE8cuG0O+IuVCquWbKq1hR4kdg5KaEcddf86vYimgQsBCqIUh3bisHJiAROBRsXu4liMaFD0mcdTUMSMOVk0wfG+EQrPexHUlcIeKr+nshIoFQaeLozIDBQ895E/M/rJOBfORkP4wRYSGeL/ERgiPAkDdzjklEQqSaESq5vxXRAJKGgMyvqEOz5lxdJ86xqX1Tt+/NS7SaPo4CO0DEqIxtdohq6Q3XUQBSN0TN6RW/Gk/FivBsfs9YlI585QH9gfP4Ap6yVKg==</latexit>

yt = f(ht(xt, ⇠t))

BASIS FUNCTIONS
<latexit sha1_base64="WUdR6ukixbKuksGSrHvjJSRi1/0=">AAACIHicbZDLSgMxFIYzXmu9VV26CRahbspMFetGKLpxWcFeoB2HTJq2oZkLyRlpGfoobnwVNy4U0Z0+jel08NL6Q+DjP+dwcn43FFyBaX4YC4tLyyurmbXs+sbm1nZuZ7eugkhSVqOBCGTTJYoJ7rMacBCsGUpGPFewhju4nNQbd0wqHvg3MAqZ7ZGez7ucEtCWkyv3HSgMHTjC57jt8l4LW7iNh04M5vgbbks/eJy02U4ubxbNRHgerBTyKFXVyb23OwGNPOYDFUSplmWGYMdEAqeCjbPtSLGQ0AHpsZZGn3hM2XFy4BgfaqeDu4HUzwecuL8nYuIpNfJc3ekR6KvZ2sT8r9aKoHtmx9wPI2A+nS7qRgJDgCdp4Q6XjIIYaSBUcv1XTPtEEgo606wOwZo9eR7qpaJ1WrSuT/KVizSODNpHB6iALFRGFXSFqqiGKLpHj+gZvRgPxpPxarxNWxeMdGYP/ZHx+QWAzaC+</latexit>

ht(xt) =
⇥
1 xt0 x2

t0 x3
t0

⇤

<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

<latexit sha1_base64="Utoszvz1pfkDoVdAMYxP+KzsTcs="></latexit>y00 · · · y0m
y10 · · · y1m
y20 · · · y2m
y30 · · · y3m
y40 · · · y4m
...

...
yT0 · · · yTm

<latexit sha1_base64="urK8QiheyVUzd9FMkZ2cRM+bgpY="></latexit>�00 · · · �0m0

�10 · · · �1m0

�20 · · · �2m0

�30 · · · �3m0

�40 · · · �4m0

...
...

�T0 · · · �Tm0

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="b11IR/tCXyhPqsVv76I+GVbzOYA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK1hbaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmlldW19o7xZ2dre2d2r7h88mjjVjLdYLGPdCajhUijeQoGSdxLNaRRI3g7GN1O//cS1EbF6wCzhfkSHSoSCUbTSfdZ3+9WaW3dnIMvEK0gNCjT71a/eIGZpxBUySY3pem6Cfk41Cib5pNJLDU8oG9Mh71qqaMSNn89OnZATqwxIGGtbCslM/T2R08iYLApsZ0RxZBa9qfif100xvPJzoZIUuWLzRWEqCcZk+jcZCM0ZyswSyrSwtxI2opoytOlUbAje4svL5PGs7l3UvbvzWuO6iKMMR3AMp+DBJTTgFprQAgZDeIZXeHOk8+K8Ox/z1pJTzBzCHzifPw2qjaY=</latexit>y0

Basis Functions



INPUTS OUTPUTS
(Independent Variables)(Dependent Variables)

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="6dhYD7caT1adgpPJolQVQJy2us8="></latexit>

⇠00 · · · ⇠0n0

⇠10 · · · ⇠1n0

⇠20 · · · ⇠2n0

⇠30 · · · ⇠3n0

⇠40 · · · ⇠4n0

...
...

⇠T0 · · · ⇠Tn0

<latexit sha1_base64="vXDe7QNhqf3CfqvBdZrLR22vYcc="></latexit>x00 · · · x0n

x10 · · · x1n

x20 · · · x2n

x30 · · · x3n

x40 · · · x4n
...

...
xT0 · · · xTn

<latexit sha1_base64="K776dgLl+Ed2zAAzWvqrHBda0lc=">AAAB8XicbVA9SwNBEJ3zM8avqKXNYRCswp2IWgZtLCwimA9MjrC32UuW7O0eu3NKOPIvbCwUsfXf2Plv3CRXaOKDgcd7M8zMCxPBDXret7O0vLK6tl7YKG5ube/slvb2G0almrI6VULpVkgME1yyOnIUrJVoRuJQsGY4vJ74zUemDVfyHkcJC2LSlzzilKCVHjq3LEKitXrqlspexZvCXSR+TsqQo9YtfXV6iqYxk0gFMabtewkGGdHIqWDjYic1LCF0SPqsbakkMTNBNr147B5bpedGStuS6E7V3xMZiY0ZxaHtjAkOzLw3Ef/z2ilGl0HGZZIik3S2KEqFi8qdvO/2uGYUxcgSQjW3t7p0QDShaEMq2hD8+ZcXSeO04p9X/LuzcvUqj6MAh3AEJ+DDBVThBmpQBwoSnuEV3hzjvDjvzsesdcnJZw7gD5zPH7uCkPY=</latexit>(

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="1nveRc7U+BKSGSqyv3jeBh/OW+Q="></latexit>

h00(x0, ⇠0) · · · h0n(x0, ⇠0)
h10(x1, ⇠1) · · · h1n(x1, ⇠1)
h20(x2, ⇠2) · · · h2n(x2, ⇠2)
h30(x3, ⇠3) · · · h3n(x3, ⇠3)
h40(x4, ⇠4) · · · h4n(x4, ⇠4)

...
...

hT0(xT , ⇠T ) · · · hTn(xT , ⇠T )

BASIS 
FUNCTIONS

<latexit sha1_base64="K776dgLl+Ed2zAAzWvqrHBda0lc=">AAAB8XicbVA9SwNBEJ3zM8avqKXNYRCswp2IWgZtLCwimA9MjrC32UuW7O0eu3NKOPIvbCwUsfXf2Plv3CRXaOKDgcd7M8zMCxPBDXret7O0vLK6tl7YKG5ube/slvb2G0almrI6VULpVkgME1yyOnIUrJVoRuJQsGY4vJ74zUemDVfyHkcJC2LSlzzilKCVHjq3LEKitXrqlspexZvCXSR+TsqQo9YtfXV6iqYxk0gFMabtewkGGdHIqWDjYic1LCF0SPqsbakkMTNBNr147B5bpedGStuS6E7V3xMZiY0ZxaHtjAkOzLw3Ef/z2ilGl0HGZZIik3S2KEqFi8qdvO/2uGYUxcgSQjW3t7p0QDShaEMq2hD8+ZcXSeO04p9X/LuzcvUqj6MAh3AEJ+DDBVThBmpQBwoSnuEV3hzjvDjvzsesdcnJZw7gD5zPH7uCkPY=</latexit>(

<latexit sha1_base64="JYdO5xnxZ9lCLf2gGGTtG0omxKY=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARWpCSiKgboejGZQX7gDaEyXTSDp08mLmRhtCNv+LGhSJu/Qx3/o3TNgttPXDhcM693HuPFwuuwLK+jaXlldW19cJGcXNre2fX3NtvqiiRlDVoJCLZ9ohigoesARwEa8eSkcATrOUNbyd+65FJxaPwAdKYOQHph9znlICWXPMwdQFfY788cKE8cuG0O+IuVCquWbKq1hR4kdg5KaEcddf86vYimgQsBCqIUh3bisHJiAROBRsXu4liMaFD0mcdTUMSMOVk0wfG+EQrPexHUlcIeKr+nshIoFQaeLozIDBQ895E/M/rJOBfORkP4wRYSGeL/ERgiPAkDdzjklEQqSaESq5vxXRAJKGgMyvqEOz5lxdJ86xqX1Tt+/NS7SaPo4CO0DEqIxtdohq6Q3XUQBSN0TN6RW/Gk/FivBsfs9YlI585QH9gfP4Ap6yVKg==</latexit>

yt = f(ht(xt, ⇠t))

BASIS FUNCTIONS
<latexit sha1_base64="WUdR6ukixbKuksGSrHvjJSRi1/0=">AAACIHicbZDLSgMxFIYzXmu9VV26CRahbspMFetGKLpxWcFeoB2HTJq2oZkLyRlpGfoobnwVNy4U0Z0+jel08NL6Q+DjP+dwcn43FFyBaX4YC4tLyyurmbXs+sbm1nZuZ7eugkhSVqOBCGTTJYoJ7rMacBCsGUpGPFewhju4nNQbd0wqHvg3MAqZ7ZGez7ucEtCWkyv3HSgMHTjC57jt8l4LW7iNh04M5vgbbks/eJy02U4ubxbNRHgerBTyKFXVyb23OwGNPOYDFUSplmWGYMdEAqeCjbPtSLGQ0AHpsZZGn3hM2XFy4BgfaqeDu4HUzwecuL8nYuIpNfJc3ekR6KvZ2sT8r9aKoHtmx9wPI2A+nS7qRgJDgCdp4Q6XjIIYaSBUcv1XTPtEEgo606wOwZo9eR7qpaJ1WrSuT/KVizSODNpHB6iALFRGFXSFqqiGKLpHj+gZvRgPxpPxarxNWxeMdGYP/ZHx+QWAzaC+</latexit>

ht(xt) =
⇥
1 xt0 x2

t0 x3
t0

⇤

<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

<latexit sha1_base64="K776dgLl+Ed2zAAzWvqrHBda0lc=">AAAB8XicbVA9SwNBEJ3zM8avqKXNYRCswp2IWgZtLCwimA9MjrC32UuW7O0eu3NKOPIvbCwUsfXf2Plv3CRXaOKDgcd7M8zMCxPBDXret7O0vLK6tl7YKG5ube/slvb2G0almrI6VULpVkgME1yyOnIUrJVoRuJQsGY4vJ74zUemDVfyHkcJC2LSlzzilKCVHjq3LEKitXrqlspexZvCXSR+TsqQo9YtfXV6iqYxk0gFMabtewkGGdHIqWDjYic1LCF0SPqsbakkMTNBNr147B5bpedGStuS6E7V3xMZiY0ZxaHtjAkOzLw3Ef/z2ilGl0HGZZIik3S2KEqFi8qdvO/2uGYUxcgSQjW3t7p0QDShaEMq2hD8+ZcXSeO04p9X/LuzcvUqj6MAh3AEJ+DDBVThBmpQBwoSnuEV3hzjvDjvzsesdcnJZw7gD5zPH7uCkPY=</latexit>(
<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

<latexit sha1_base64="PogB+z+7+yCdyQDFZp3fNNIZrYI=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9Vj04rGCaQttLJvtpl262YTdiVhKf4MXD4p49Qd589+4bXPQ1gcDj/dmmJkXplIYdN1vZ2V1bX1js7BV3N7Z3dsvHRw2TJJpxn2WyES3Qmq4FIr7KFDyVqo5jUPJm+HwZuo3H7k2IlH3OEp5ENO+EpFgFK3kP3Xdh2q3VHYr7gxkmXg5KUOOerf01eklLIu5QiapMW3PTTEYU42CST4pdjLDU8qGtM/blioacxOMZ8dOyKlVeiRKtC2FZKb+nhjT2JhRHNrOmOLALHpT8T+vnWF0FYyFSjPkis0XRZkkmJDp56QnNGcoR5ZQpoW9lbAB1ZShzadoQ/AWX14mjWrFu6h4d+fl2nUeRwGO4QTOwINLqMEt1MEHBgKe4RXeHOW8OO/Ox7x1xclnjuAPnM8fMrGOSQ==</latexit>

x2
0

<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

<latexit sha1_base64="ca6eMRaf6k+v/DhpsV0AUXqsO4M=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KomKeix68VjBtIU2ls120i7dbMLuRiylv8GLB0W8+oO8+W/ctjlo64OBx3szzMwLU8G1cd1vZ2l5ZXVtvbBR3Nza3tkt7e3XdZIphj5LRKKaIdUouETfcCOwmSqkcSiwEQ5uJn7jEZXmibw3wxSDmPYkjzijxkr+U8d9OOuUym7FnYIsEi8nZchR65S+2t2EZTFKwwTVuuW5qQlGVBnOBI6L7UxjStmA9rBlqaQx6mA0PXZMjq3SJVGibElDpurviRGNtR7Goe2MqenreW8i/ue1MhNdBSMu08ygZLNFUSaIScjkc9LlCpkRQ0soU9zeSlifKsqMzadoQ/DmX14k9dOKd1Hx7s7L1es8jgIcwhGcgAeXUIVbqIEPDDg8wyu8OdJ5cd6dj1nrkpPPHMAfOJ8/NDWOSg==</latexit>

x3
0

<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

<latexit sha1_base64="Utoszvz1pfkDoVdAMYxP+KzsTcs="></latexit>y00 · · · y0m
y10 · · · y1m
y20 · · · y2m
y30 · · · y3m
y40 · · · y4m
...

...
yT0 · · · yTm

<latexit sha1_base64="urK8QiheyVUzd9FMkZ2cRM+bgpY="></latexit>�00 · · · �0m0

�10 · · · �1m0

�20 · · · �2m0

�30 · · · �3m0

�40 · · · �4m0

...
...

�T0 · · · �Tm0

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="b11IR/tCXyhPqsVv76I+GVbzOYA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK1hbaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmlldW19o7xZ2dre2d2r7h88mjjVjLdYLGPdCajhUijeQoGSdxLNaRRI3g7GN1O//cS1EbF6wCzhfkSHSoSCUbTSfdZ3+9WaW3dnIMvEK0gNCjT71a/eIGZpxBUySY3pem6Cfk41Cib5pNJLDU8oG9Mh71qqaMSNn89OnZATqwxIGGtbCslM/T2R08iYLApsZ0RxZBa9qfif100xvPJzoZIUuWLzRWEqCcZk+jcZCM0ZyswSyrSwtxI2opoytOlUbAje4svL5PGs7l3UvbvzWuO6iKMMR3AMp+DBJTTgFprQAgZDeIZXeHOk8+K8Ox/z1pJTzBzCHzifPw2qjaY=</latexit>y0

Basis Functions



INPUTS OUTPUTS
(Independent Variables)(Dependent Variables)

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="6dhYD7caT1adgpPJolQVQJy2us8="></latexit>

⇠00 · · · ⇠0n0

⇠10 · · · ⇠1n0

⇠20 · · · ⇠2n0

⇠30 · · · ⇠3n0

⇠40 · · · ⇠4n0

...
...

⇠T0 · · · ⇠Tn0

<latexit sha1_base64="vXDe7QNhqf3CfqvBdZrLR22vYcc="></latexit>x00 · · · x0n

x10 · · · x1n

x20 · · · x2n

x30 · · · x3n

x40 · · · x4n
...

...
xT0 · · · xTn

<latexit sha1_base64="K776dgLl+Ed2zAAzWvqrHBda0lc=">AAAB8XicbVA9SwNBEJ3zM8avqKXNYRCswp2IWgZtLCwimA9MjrC32UuW7O0eu3NKOPIvbCwUsfXf2Plv3CRXaOKDgcd7M8zMCxPBDXret7O0vLK6tl7YKG5ube/slvb2G0almrI6VULpVkgME1yyOnIUrJVoRuJQsGY4vJ74zUemDVfyHkcJC2LSlzzilKCVHjq3LEKitXrqlspexZvCXSR+TsqQo9YtfXV6iqYxk0gFMabtewkGGdHIqWDjYic1LCF0SPqsbakkMTNBNr147B5bpedGStuS6E7V3xMZiY0ZxaHtjAkOzLw3Ef/z2ilGl0HGZZIik3S2KEqFi8qdvO/2uGYUxcgSQjW3t7p0QDShaEMq2hD8+ZcXSeO04p9X/LuzcvUqj6MAh3AEJ+DDBVThBmpQBwoSnuEV3hzjvDjvzsesdcnJZw7gD5zPH7uCkPY=</latexit>(

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="1nveRc7U+BKSGSqyv3jeBh/OW+Q="></latexit>

h00(x0, ⇠0) · · · h0n(x0, ⇠0)
h10(x1, ⇠1) · · · h1n(x1, ⇠1)
h20(x2, ⇠2) · · · h2n(x2, ⇠2)
h30(x3, ⇠3) · · · h3n(x3, ⇠3)
h40(x4, ⇠4) · · · h4n(x4, ⇠4)

...
...

hT0(xT , ⇠T ) · · · hTn(xT , ⇠T )

BASIS 
FUNCTIONS

<latexit sha1_base64="Utoszvz1pfkDoVdAMYxP+KzsTcs="></latexit>y00 · · · y0m
y10 · · · y1m
y20 · · · y2m
y30 · · · y3m
y40 · · · y4m
...

...
yT0 · · · yTm

<latexit sha1_base64="urK8QiheyVUzd9FMkZ2cRM+bgpY="></latexit>�00 · · · �0m0

�10 · · · �1m0

�20 · · · �2m0

�30 · · · �3m0

�40 · · · �4m0

...
...

�T0 · · · �Tm0

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="K776dgLl+Ed2zAAzWvqrHBda0lc=">AAAB8XicbVA9SwNBEJ3zM8avqKXNYRCswp2IWgZtLCwimA9MjrC32UuW7O0eu3NKOPIvbCwUsfXf2Plv3CRXaOKDgcd7M8zMCxPBDXret7O0vLK6tl7YKG5ube/slvb2G0almrI6VULpVkgME1yyOnIUrJVoRuJQsGY4vJ74zUemDVfyHkcJC2LSlzzilKCVHjq3LEKitXrqlspexZvCXSR+TsqQo9YtfXV6iqYxk0gFMabtewkGGdHIqWDjYic1LCF0SPqsbakkMTNBNr147B5bpedGStuS6E7V3xMZiY0ZxaHtjAkOzLw3Ef/z2ilGl0HGZZIik3S2KEqFi8qdvO/2uGYUxcgSQjW3t7p0QDShaEMq2hD8+ZcXSeO04p9X/LuzcvUqj6MAh3AEJ+DDBVThBmpQBwoSnuEV3hzjvDjvzsesdcnJZw7gD5zPH7uCkPY=</latexit>(

<latexit sha1_base64="JYdO5xnxZ9lCLf2gGGTtG0omxKY=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARWpCSiKgboejGZQX7gDaEyXTSDp08mLmRhtCNv+LGhSJu/Qx3/o3TNgttPXDhcM693HuPFwuuwLK+jaXlldW19cJGcXNre2fX3NtvqiiRlDVoJCLZ9ohigoesARwEa8eSkcATrOUNbyd+65FJxaPwAdKYOQHph9znlICWXPMwdQFfY788cKE8cuG0O+IuVCquWbKq1hR4kdg5KaEcddf86vYimgQsBCqIUh3bisHJiAROBRsXu4liMaFD0mcdTUMSMOVk0wfG+EQrPexHUlcIeKr+nshIoFQaeLozIDBQ895E/M/rJOBfORkP4wRYSGeL/ERgiPAkDdzjklEQqSaESq5vxXRAJKGgMyvqEOz5lxdJ86xqX1Tt+/NS7SaPo4CO0DEqIxtdohq6Q3XUQBSN0TN6RW/Gk/FivBsfs9YlI585QH9gfP4Ap6yVKg==</latexit>

yt = f(ht(xt, ⇠t))

BASIS FUNCTIONS
<latexit sha1_base64="WUdR6ukixbKuksGSrHvjJSRi1/0=">AAACIHicbZDLSgMxFIYzXmu9VV26CRahbspMFetGKLpxWcFeoB2HTJq2oZkLyRlpGfoobnwVNy4U0Z0+jel08NL6Q+DjP+dwcn43FFyBaX4YC4tLyyurmbXs+sbm1nZuZ7eugkhSVqOBCGTTJYoJ7rMacBCsGUpGPFewhju4nNQbd0wqHvg3MAqZ7ZGez7ucEtCWkyv3HSgMHTjC57jt8l4LW7iNh04M5vgbbks/eJy02U4ubxbNRHgerBTyKFXVyb23OwGNPOYDFUSplmWGYMdEAqeCjbPtSLGQ0AHpsZZGn3hM2XFy4BgfaqeDu4HUzwecuL8nYuIpNfJc3ekR6KvZ2sT8r9aKoHtmx9wPI2A+nS7qRgJDgCdp4Q6XjIIYaSBUcv1XTPtEEgo606wOwZo9eR7qpaJ1WrSuT/KVizSODNpHB6iALFRGFXSFqqiGKLpHj+gZvRgPxpPxarxNWxeMdGYP/ZHx+QWAzaC+</latexit>

ht(xt) =
⇥
1 xt0 x2

t0 x3
t0

⇤

<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

<latexit sha1_base64="K776dgLl+Ed2zAAzWvqrHBda0lc=">AAAB8XicbVA9SwNBEJ3zM8avqKXNYRCswp2IWgZtLCwimA9MjrC32UuW7O0eu3NKOPIvbCwUsfXf2Plv3CRXaOKDgcd7M8zMCxPBDXret7O0vLK6tl7YKG5ube/slvb2G0almrI6VULpVkgME1yyOnIUrJVoRuJQsGY4vJ74zUemDVfyHkcJC2LSlzzilKCVHjq3LEKitXrqlspexZvCXSR+TsqQo9YtfXV6iqYxk0gFMabtewkGGdHIqWDjYic1LCF0SPqsbakkMTNBNr147B5bpedGStuS6E7V3xMZiY0ZxaHtjAkOzLw3Ef/z2ilGl0HGZZIik3S2KEqFi8qdvO/2uGYUxcgSQjW3t7p0QDShaEMq2hD8+ZcXSeO04p9X/LuzcvUqj6MAh3AEJ+DDBVThBmpQBwoSnuEV3hzjvDjvzsesdcnJZw7gD5zPH7uCkPY=</latexit>(
<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

<latexit sha1_base64="PogB+z+7+yCdyQDFZp3fNNIZrYI=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9Vj04rGCaQttLJvtpl262YTdiVhKf4MXD4p49Qd589+4bXPQ1gcDj/dmmJkXplIYdN1vZ2V1bX1js7BV3N7Z3dsvHRw2TJJpxn2WyES3Qmq4FIr7KFDyVqo5jUPJm+HwZuo3H7k2IlH3OEp5ENO+EpFgFK3kP3Xdh2q3VHYr7gxkmXg5KUOOerf01eklLIu5QiapMW3PTTEYU42CST4pdjLDU8qGtM/blioacxOMZ8dOyKlVeiRKtC2FZKb+nhjT2JhRHNrOmOLALHpT8T+vnWF0FYyFSjPkis0XRZkkmJDp56QnNGcoR5ZQpoW9lbAB1ZShzadoQ/AWX14mjWrFu6h4d+fl2nUeRwGO4QTOwINLqMEt1MEHBgKe4RXeHOW8OO/Ox7x1xclnjuAPnM8fMrGOSQ==</latexit>

x2
0

<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

<latexit sha1_base64="ca6eMRaf6k+v/DhpsV0AUXqsO4M=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KomKeix68VjBtIU2ls120i7dbMLuRiylv8GLB0W8+oO8+W/ctjlo64OBx3szzMwLU8G1cd1vZ2l5ZXVtvbBR3Nza3tkt7e3XdZIphj5LRKKaIdUouETfcCOwmSqkcSiwEQ5uJn7jEZXmibw3wxSDmPYkjzijxkr+U8d9OOuUym7FnYIsEi8nZchR65S+2t2EZTFKwwTVuuW5qQlGVBnOBI6L7UxjStmA9rBlqaQx6mA0PXZMjq3SJVGibElDpurviRGNtR7Goe2MqenreW8i/ue1MhNdBSMu08ygZLNFUSaIScjkc9LlCpkRQ0soU9zeSlifKsqMzadoQ/DmX14k9dOKd1Hx7s7L1es8jgIcwhGcgAeXUIVbqIEPDDg8wyu8OdJ5cd6dj1nrkpPPHMAfOJ8/NDWOSg==</latexit>

x3
0

<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

<latexit sha1_base64="b11IR/tCXyhPqsVv76I+GVbzOYA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK1hbaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmlldW19o7xZ2dre2d2r7h88mjjVjLdYLGPdCajhUijeQoGSdxLNaRRI3g7GN1O//cS1EbF6wCzhfkSHSoSCUbTSfdZ3+9WaW3dnIMvEK0gNCjT71a/eIGZpxBUySY3pem6Cfk41Cib5pNJLDU8oG9Mh71qqaMSNn89OnZATqwxIGGtbCslM/T2R08iYLApsZ0RxZBa9qfif100xvPJzoZIUuWLzRWEqCcZk+jcZCM0ZyswSyrSwtxI2opoytOlUbAje4svL5PGs7l3UvbvzWuO6iKMMR3AMp+DBJTTgFprQAgZDeIZXeHOk8+K8Ox/z1pJTzBzCHzifPw2qjaY=</latexit>y0

<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

<latexit sha1_base64="b11IR/tCXyhPqsVv76I+GVbzOYA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK1hbaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmlldW19o7xZ2dre2d2r7h88mjjVjLdYLGPdCajhUijeQoGSdxLNaRRI3g7GN1O//cS1EbF6wCzhfkSHSoSCUbTSfdZ3+9WaW3dnIMvEK0gNCjT71a/eIGZpxBUySY3pem6Cfk41Cib5pNJLDU8oG9Mh71qqaMSNn89OnZATqwxIGGtbCslM/T2R08iYLApsZ0RxZBa9qfif100xvPJzoZIUuWLzRWEqCcZk+jcZCM0ZyswSyrSwtxI2opoytOlUbAje4svL5PGs7l3UvbvzWuO6iKMMR3AMp+DBJTTgFprQAgZDeIZXeHOk8+K8Ox/z1pJTzBzCHzifPw2qjaY=</latexit>y0

Basis Functions



Discrete Outputs
INPUTS OUTPUTS

(Independent Variables)(Dependent Variables)
<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="6dhYD7caT1adgpPJolQVQJy2us8="></latexit>

⇠00 · · · ⇠0n0

⇠10 · · · ⇠1n0

⇠20 · · · ⇠2n0

⇠30 · · · ⇠3n0

⇠40 · · · ⇠4n0

...
...

⇠T0 · · · ⇠Tn0

<latexit sha1_base64="vXDe7QNhqf3CfqvBdZrLR22vYcc="></latexit>x00 · · · x0n

x10 · · · x1n

x20 · · · x2n

x30 · · · x3n

x40 · · · x4n
...

...
xT0 · · · xTn

<latexit sha1_base64="K776dgLl+Ed2zAAzWvqrHBda0lc=">AAAB8XicbVA9SwNBEJ3zM8avqKXNYRCswp2IWgZtLCwimA9MjrC32UuW7O0eu3NKOPIvbCwUsfXf2Plv3CRXaOKDgcd7M8zMCxPBDXret7O0vLK6tl7YKG5ube/slvb2G0almrI6VULpVkgME1yyOnIUrJVoRuJQsGY4vJ74zUemDVfyHkcJC2LSlzzilKCVHjq3LEKitXrqlspexZvCXSR+TsqQo9YtfXV6iqYxk0gFMabtewkGGdHIqWDjYic1LCF0SPqsbakkMTNBNr147B5bpedGStuS6E7V3xMZiY0ZxaHtjAkOzLw3Ef/z2ilGl0HGZZIik3S2KEqFi8qdvO/2uGYUxcgSQjW3t7p0QDShaEMq2hD8+ZcXSeO04p9X/LuzcvUqj6MAh3AEJ+DDBVThBmpQBwoSnuEV3hzjvDjvzsesdcnJZw7gD5zPH7uCkPY=</latexit>(

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="1nveRc7U+BKSGSqyv3jeBh/OW+Q="></latexit>

h00(x0, ⇠0) · · · h0n(x0, ⇠0)
h10(x1, ⇠1) · · · h1n(x1, ⇠1)
h20(x2, ⇠2) · · · h2n(x2, ⇠2)
h30(x3, ⇠3) · · · h3n(x3, ⇠3)
h40(x4, ⇠4) · · · h4n(x4, ⇠4)

...
...

hT0(xT , ⇠T ) · · · hTn(xT , ⇠T )

BASIS 
FUNCTIONS

<latexit sha1_base64="K776dgLl+Ed2zAAzWvqrHBda0lc=">AAAB8XicbVA9SwNBEJ3zM8avqKXNYRCswp2IWgZtLCwimA9MjrC32UuW7O0eu3NKOPIvbCwUsfXf2Plv3CRXaOKDgcd7M8zMCxPBDXret7O0vLK6tl7YKG5ube/slvb2G0almrI6VULpVkgME1yyOnIUrJVoRuJQsGY4vJ74zUemDVfyHkcJC2LSlzzilKCVHjq3LEKitXrqlspexZvCXSR+TsqQo9YtfXV6iqYxk0gFMabtewkGGdHIqWDjYic1LCF0SPqsbakkMTNBNr147B5bpedGStuS6E7V3xMZiY0ZxaHtjAkOzLw3Ef/z2ilGl0HGZZIik3S2KEqFi8qdvO/2uGYUxcgSQjW3t7p0QDShaEMq2hD8+ZcXSeO04p9X/LuzcvUqj6MAh3AEJ+DDBVThBmpQBwoSnuEV3hzjvDjvzsesdcnJZw7gD5zPH7uCkPY=</latexit>(

<latexit sha1_base64="JYdO5xnxZ9lCLf2gGGTtG0omxKY=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARWpCSiKgboejGZQX7gDaEyXTSDp08mLmRhtCNv+LGhSJu/Qx3/o3TNgttPXDhcM693HuPFwuuwLK+jaXlldW19cJGcXNre2fX3NtvqiiRlDVoJCLZ9ohigoesARwEa8eSkcATrOUNbyd+65FJxaPwAdKYOQHph9znlICWXPMwdQFfY788cKE8cuG0O+IuVCquWbKq1hR4kdg5KaEcddf86vYimgQsBCqIUh3bisHJiAROBRsXu4liMaFD0mcdTUMSMOVk0wfG+EQrPexHUlcIeKr+nshIoFQaeLozIDBQ895E/M/rJOBfORkP4wRYSGeL/ERgiPAkDdzjklEQqSaESq5vxXRAJKGgMyvqEOz5lxdJ86xqX1Tt+/NS7SaPo4CO0DEqIxtdohq6Q3XUQBSN0TN6RW/Gk/FivBsfs9YlI585QH9gfP4Ap6yVKg==</latexit>

yt = f(ht(xt, ⇠t))

BASIS FUNCTIONS
<latexit sha1_base64="WUdR6ukixbKuksGSrHvjJSRi1/0=">AAACIHicbZDLSgMxFIYzXmu9VV26CRahbspMFetGKLpxWcFeoB2HTJq2oZkLyRlpGfoobnwVNy4U0Z0+jel08NL6Q+DjP+dwcn43FFyBaX4YC4tLyyurmbXs+sbm1nZuZ7eugkhSVqOBCGTTJYoJ7rMacBCsGUpGPFewhju4nNQbd0wqHvg3MAqZ7ZGez7ucEtCWkyv3HSgMHTjC57jt8l4LW7iNh04M5vgbbks/eJy02U4ubxbNRHgerBTyKFXVyb23OwGNPOYDFUSplmWGYMdEAqeCjbPtSLGQ0AHpsZZGn3hM2XFy4BgfaqeDu4HUzwecuL8nYuIpNfJc3ekR6KvZ2sT8r9aKoHtmx9wPI2A+nS7qRgJDgCdp4Q6XjIIYaSBUcv1XTPtEEgo606wOwZo9eR7qpaJ1WrSuT/KVizSODNpHB6iALFRGFXSFqqiGKLpHj+gZvRgPxpPxarxNWxeMdGYP/ZHx+QWAzaC+</latexit>

ht(xt) =
⇥
1 xt0 x2

t0 x3
t0

⇤

<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

<latexit sha1_base64="K776dgLl+Ed2zAAzWvqrHBda0lc=">AAAB8XicbVA9SwNBEJ3zM8avqKXNYRCswp2IWgZtLCwimA9MjrC32UuW7O0eu3NKOPIvbCwUsfXf2Plv3CRXaOKDgcd7M8zMCxPBDXret7O0vLK6tl7YKG5ube/slvb2G0almrI6VULpVkgME1yyOnIUrJVoRuJQsGY4vJ74zUemDVfyHkcJC2LSlzzilKCVHjq3LEKitXrqlspexZvCXSR+TsqQo9YtfXV6iqYxk0gFMabtewkGGdHIqWDjYic1LCF0SPqsbakkMTNBNr147B5bpedGStuS6E7V3xMZiY0ZxaHtjAkOzLw3Ef/z2ilGl0HGZZIik3S2KEqFi8qdvO/2uGYUxcgSQjW3t7p0QDShaEMq2hD8+ZcXSeO04p9X/LuzcvUqj6MAh3AEJ+DDBVThBmpQBwoSnuEV3hzjvDjvzsesdcnJZw7gD5zPH7uCkPY=</latexit>(
<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

<latexit sha1_base64="PogB+z+7+yCdyQDFZp3fNNIZrYI=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9Vj04rGCaQttLJvtpl262YTdiVhKf4MXD4p49Qd589+4bXPQ1gcDj/dmmJkXplIYdN1vZ2V1bX1js7BV3N7Z3dsvHRw2TJJpxn2WyES3Qmq4FIr7KFDyVqo5jUPJm+HwZuo3H7k2IlH3OEp5ENO+EpFgFK3kP3Xdh2q3VHYr7gxkmXg5KUOOerf01eklLIu5QiapMW3PTTEYU42CST4pdjLDU8qGtM/blioacxOMZ8dOyKlVeiRKtC2FZKb+nhjT2JhRHNrOmOLALHpT8T+vnWF0FYyFSjPkis0XRZkkmJDp56QnNGcoR5ZQpoW9lbAB1ZShzadoQ/AWX14mjWrFu6h4d+fl2nUeRwGO4QTOwINLqMEt1MEHBgKe4RXeHOW8OO/Ox7x1xclnjuAPnM8fMrGOSQ==</latexit>

x2
0

<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

<latexit sha1_base64="ca6eMRaf6k+v/DhpsV0AUXqsO4M=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KomKeix68VjBtIU2ls120i7dbMLuRiylv8GLB0W8+oO8+W/ctjlo64OBx3szzMwLU8G1cd1vZ2l5ZXVtvbBR3Nza3tkt7e3XdZIphj5LRKKaIdUouETfcCOwmSqkcSiwEQ5uJn7jEZXmibw3wxSDmPYkjzijxkr+U8d9OOuUym7FnYIsEi8nZchR65S+2t2EZTFKwwTVuuW5qQlGVBnOBI6L7UxjStmA9rBlqaQx6mA0PXZMjq3SJVGibElDpurviRGNtR7Goe2MqenreW8i/ue1MhNdBSMu08ygZLNFUSaIScjkc9LlCpkRQ0soU9zeSlifKsqMzadoQ/DmX14k9dOKd1Hx7s7L1es8jgIcwhGcgAeXUIVbqIEPDDg8wyu8OdJ5cd6dj1nrkpPPHMAfOJ8/NDWOSg==</latexit>

x3
0

<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

<latexit sha1_base64="b11IR/tCXyhPqsVv76I+GVbzOYA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK1hbaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmlldW19o7xZ2dre2d2r7h88mjjVjLdYLGPdCajhUijeQoGSdxLNaRRI3g7GN1O//cS1EbF6wCzhfkSHSoSCUbTSfdZ3+9WaW3dnIMvEK0gNCjT71a/eIGZpxBUySY3pem6Cfk41Cib5pNJLDU8oG9Mh71qqaMSNn89OnZATqwxIGGtbCslM/T2R08iYLApsZ0RxZBa9qfif100xvPJzoZIUuWLzRWEqCcZk+jcZCM0ZyswSyrSwtxI2opoytOlUbAje4svL5PGs7l3UvbvzWuO6iKMMR3AMp+DBJTTgFprQAgZDeIZXeHOk8+K8Ox/z1pJTzBzCHzifPw2qjaY=</latexit>y0

<latexit sha1_base64="K776dgLl+Ed2zAAzWvqrHBda0lc=">AAAB8XicbVA9SwNBEJ3zM8avqKXNYRCswp2IWgZtLCwimA9MjrC32UuW7O0eu3NKOPIvbCwUsfXf2Plv3CRXaOKDgcd7M8zMCxPBDXret7O0vLK6tl7YKG5ube/slvb2G0almrI6VULpVkgME1yyOnIUrJVoRuJQsGY4vJ74zUemDVfyHkcJC2LSlzzilKCVHjq3LEKitXrqlspexZvCXSR+TsqQo9YtfXV6iqYxk0gFMabtewkGGdHIqWDjYic1LCF0SPqsbakkMTNBNr147B5bpedGStuS6E7V3xMZiY0ZxaHtjAkOzLw3Ef/z2ilGl0HGZZIik3S2KEqFi8qdvO/2uGYUxcgSQjW3t7p0QDShaEMq2hD8+ZcXSeO04p9X/LuzcvUqj6MAh3AEJ+DDBVThBmpQBwoSnuEV3hzjvDjvzsesdcnJZw7gD5zPH7uCkPY=</latexit>(
<latexit sha1_base64="NDYzpDPf4NReujBVQrH7hehsVpg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzU8Prlilt15yCrxMtJBXLU++Wv3iBmaYTSMEG17npuYvyMKsOZwGmpl2pMKBvTIXYtlTRC7WfzQ6fkzCoDEsbKljRkrv6eyGik9SQKbGdEzUgvezPxP6+bmvDGz7hMUoOSLRaFqSAmJrOvyYArZEZMLKFMcXsrYSOqKDM2m5INwVt+eZW0LqreVdVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfJWMuw==</latexit>

1

<latexit sha1_base64="PBY966hDOsEIvQ2gLkwz3z6K9rQ=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBiyURUY9FLx6r2A9oQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1Fjp4czrlStu1Z2BLBMvJxXIUe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsVTSCLWfzS6dkBOr9EkYK1vSkJn6eyKjkdbjKLCdETVDvehNxf+8TmrCaz/jMkkNSjZfFKaCmJhM3yZ9rpAZMbaEMsXtrYQNqaLM2HBKNgRv8eVl0jyvepdV7/6iUrvJ4yjCERzDKXhwBTW4gzo0gEEIz/AKb87IeXHenY95a8HJZw7hD5zPH+XajPI=</latexit>�1

Continuous 
Prediction 

Discrete 
Output 

Thresh- 
hold 

<latexit sha1_base64="Utoszvz1pfkDoVdAMYxP+KzsTcs="></latexit>y00 · · · y0m
y10 · · · y1m
y20 · · · y2m
y30 · · · y3m
y40 · · · y4m
...

...
yT0 · · · yTm

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="urK8QiheyVUzd9FMkZ2cRM+bgpY="></latexit>�00 · · · �0m0

�10 · · · �1m0

�20 · · · �2m0

�30 · · · �3m0

�40 · · · �4m0

...
...

�T0 · · · �Tm0

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="b11IR/tCXyhPqsVv76I+GVbzOYA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK1hbaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmlldW19o7xZ2dre2d2r7h88mjjVjLdYLGPdCajhUijeQoGSdxLNaRRI3g7GN1O//cS1EbF6wCzhfkSHSoSCUbTSfdZ3+9WaW3dnIMvEK0gNCjT71a/eIGZpxBUySY3pem6Cfk41Cib5pNJLDU8oG9Mh71qqaMSNn89OnZATqwxIGGtbCslM/T2R08iYLApsZ0RxZBa9qfif100xvPJzoZIUuWLzRWEqCcZk+jcZCM0ZyswSyrSwtxI2opoytOlUbAje4svL5PGs7l3UvbvzWuO6iKMMR3AMp+DBJTTgFprQAgZDeIZXeHOk8+K8Ox/z1pJTzBzCHzifPw2qjaY=</latexit>y0

<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0



Loss Functions
INPUTS OUTPUTS

(Independent Variables)(Dependent Variables)
<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="6dhYD7caT1adgpPJolQVQJy2us8="></latexit>

⇠00 · · · ⇠0n0

⇠10 · · · ⇠1n0

⇠20 · · · ⇠2n0

⇠30 · · · ⇠3n0

⇠40 · · · ⇠4n0

...
...

⇠T0 · · · ⇠Tn0

<latexit sha1_base64="vXDe7QNhqf3CfqvBdZrLR22vYcc="></latexit>x00 · · · x0n

x10 · · · x1n

x20 · · · x2n

x30 · · · x3n

x40 · · · x4n
...

...
xT0 · · · xTn

<latexit sha1_base64="K776dgLl+Ed2zAAzWvqrHBda0lc=">AAAB8XicbVA9SwNBEJ3zM8avqKXNYRCswp2IWgZtLCwimA9MjrC32UuW7O0eu3NKOPIvbCwUsfXf2Plv3CRXaOKDgcd7M8zMCxPBDXret7O0vLK6tl7YKG5ube/slvb2G0almrI6VULpVkgME1yyOnIUrJVoRuJQsGY4vJ74zUemDVfyHkcJC2LSlzzilKCVHjq3LEKitXrqlspexZvCXSR+TsqQo9YtfXV6iqYxk0gFMabtewkGGdHIqWDjYic1LCF0SPqsbakkMTNBNr147B5bpedGStuS6E7V3xMZiY0ZxaHtjAkOzLw3Ef/z2ilGl0HGZZIik3S2KEqFi8qdvO/2uGYUxcgSQjW3t7p0QDShaEMq2hD8+ZcXSeO04p9X/LuzcvUqj6MAh3AEJ+DDBVThBmpQBwoSnuEV3hzjvDjvzsesdcnJZw7gD5zPH7uCkPY=</latexit>(

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="1nveRc7U+BKSGSqyv3jeBh/OW+Q="></latexit>

h00(x0, ⇠0) · · · h0n(x0, ⇠0)
h10(x1, ⇠1) · · · h1n(x1, ⇠1)
h20(x2, ⇠2) · · · h2n(x2, ⇠2)
h30(x3, ⇠3) · · · h3n(x3, ⇠3)
h40(x4, ⇠4) · · · h4n(x4, ⇠4)

...
...

hT0(xT , ⇠T ) · · · hTn(xT , ⇠T )

BASIS 
FUNCTIONS

<latexit sha1_base64="K776dgLl+Ed2zAAzWvqrHBda0lc=">AAAB8XicbVA9SwNBEJ3zM8avqKXNYRCswp2IWgZtLCwimA9MjrC32UuW7O0eu3NKOPIvbCwUsfXf2Plv3CRXaOKDgcd7M8zMCxPBDXret7O0vLK6tl7YKG5ube/slvb2G0almrI6VULpVkgME1yyOnIUrJVoRuJQsGY4vJ74zUemDVfyHkcJC2LSlzzilKCVHjq3LEKitXrqlspexZvCXSR+TsqQo9YtfXV6iqYxk0gFMabtewkGGdHIqWDjYic1LCF0SPqsbakkMTNBNr147B5bpedGStuS6E7V3xMZiY0ZxaHtjAkOzLw3Ef/z2ilGl0HGZZIik3S2KEqFi8qdvO/2uGYUxcgSQjW3t7p0QDShaEMq2hD8+ZcXSeO04p9X/LuzcvUqj6MAh3AEJ+DDBVThBmpQBwoSnuEV3hzjvDjvzsesdcnJZw7gD5zPH7uCkPY=</latexit>(
Mean 

squared 
error

<latexit sha1_base64="JYdO5xnxZ9lCLf2gGGTtG0omxKY=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARWpCSiKgboejGZQX7gDaEyXTSDp08mLmRhtCNv+LGhSJu/Qx3/o3TNgttPXDhcM693HuPFwuuwLK+jaXlldW19cJGcXNre2fX3NtvqiiRlDVoJCLZ9ohigoesARwEa8eSkcATrOUNbyd+65FJxaPwAdKYOQHph9znlICWXPMwdQFfY788cKE8cuG0O+IuVCquWbKq1hR4kdg5KaEcddf86vYimgQsBCqIUh3bisHJiAROBRsXu4liMaFD0mcdTUMSMOVk0wfG+EQrPexHUlcIeKr+nshIoFQaeLozIDBQ895E/M/rJOBfORkP4wRYSGeL/ERgiPAkDdzjklEQqSaESq5vxXRAJKGgMyvqEOz5lxdJ86xqX1Tt+/NS7SaPo4CO0DEqIxtdohq6Q3XUQBSN0TN6RW/Gk/FivBsfs9YlI585QH9gfP4Ap6yVKg==</latexit>

yt = f(ht(xt, ⇠t))

LOSS FUNCTIONS BASIS FUNCTIONS
<latexit sha1_base64="WUdR6ukixbKuksGSrHvjJSRi1/0=">AAACIHicbZDLSgMxFIYzXmu9VV26CRahbspMFetGKLpxWcFeoB2HTJq2oZkLyRlpGfoobnwVNy4U0Z0+jel08NL6Q+DjP+dwcn43FFyBaX4YC4tLyyurmbXs+sbm1nZuZ7eugkhSVqOBCGTTJYoJ7rMacBCsGUpGPFewhju4nNQbd0wqHvg3MAqZ7ZGez7ucEtCWkyv3HSgMHTjC57jt8l4LW7iNh04M5vgbbks/eJy02U4ubxbNRHgerBTyKFXVyb23OwGNPOYDFUSplmWGYMdEAqeCjbPtSLGQ0AHpsZZGn3hM2XFy4BgfaqeDu4HUzwecuL8nYuIpNfJc3ekR6KvZ2sT8r9aKoHtmx9wPI2A+nS7qRgJDgCdp4Q6XjIIYaSBUcv1XTPtEEgo606wOwZo9eR7qpaJ1WrSuT/KVizSODNpHB6iALFRGFXSFqqiGKLpHj+gZvRgPxpPxarxNWxeMdGYP/ZHx+QWAzaC+</latexit>

ht(xt) =
⇥
1 xt0 x2

t0 x3
t0

⇤

<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

<latexit sha1_base64="K776dgLl+Ed2zAAzWvqrHBda0lc=">AAAB8XicbVA9SwNBEJ3zM8avqKXNYRCswp2IWgZtLCwimA9MjrC32UuW7O0eu3NKOPIvbCwUsfXf2Plv3CRXaOKDgcd7M8zMCxPBDXret7O0vLK6tl7YKG5ube/slvb2G0almrI6VULpVkgME1yyOnIUrJVoRuJQsGY4vJ74zUemDVfyHkcJC2LSlzzilKCVHjq3LEKitXrqlspexZvCXSR+TsqQo9YtfXV6iqYxk0gFMabtewkGGdHIqWDjYic1LCF0SPqsbakkMTNBNr147B5bpedGStuS6E7V3xMZiY0ZxaHtjAkOzLw3Ef/z2ilGl0HGZZIik3S2KEqFi8qdvO/2uGYUxcgSQjW3t7p0QDShaEMq2hD8+ZcXSeO04p9X/LuzcvUqj6MAh3AEJ+DDBVThBmpQBwoSnuEV3hzjvDjvzsesdcnJZw7gD5zPH7uCkPY=</latexit>(
<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

<latexit sha1_base64="PogB+z+7+yCdyQDFZp3fNNIZrYI=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9Vj04rGCaQttLJvtpl262YTdiVhKf4MXD4p49Qd589+4bXPQ1gcDj/dmmJkXplIYdN1vZ2V1bX1js7BV3N7Z3dsvHRw2TJJpxn2WyES3Qmq4FIr7KFDyVqo5jUPJm+HwZuo3H7k2IlH3OEp5ENO+EpFgFK3kP3Xdh2q3VHYr7gxkmXg5KUOOerf01eklLIu5QiapMW3PTTEYU42CST4pdjLDU8qGtM/blioacxOMZ8dOyKlVeiRKtC2FZKb+nhjT2JhRHNrOmOLALHpT8T+vnWF0FYyFSjPkis0XRZkkmJDp56QnNGcoR5ZQpoW9lbAB1ZShzadoQ/AWX14mjWrFu6h4d+fl2nUeRwGO4QTOwINLqMEt1MEHBgKe4RXeHOW8OO/Ox7x1xclnjuAPnM8fMrGOSQ==</latexit>

x2
0

<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

<latexit sha1_base64="ca6eMRaf6k+v/DhpsV0AUXqsO4M=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KomKeix68VjBtIU2ls120i7dbMLuRiylv8GLB0W8+oO8+W/ctjlo64OBx3szzMwLU8G1cd1vZ2l5ZXVtvbBR3Nza3tkt7e3XdZIphj5LRKKaIdUouETfcCOwmSqkcSiwEQ5uJn7jEZXmibw3wxSDmPYkjzijxkr+U8d9OOuUym7FnYIsEi8nZchR65S+2t2EZTFKwwTVuuW5qQlGVBnOBI6L7UxjStmA9rBlqaQx6mA0PXZMjq3SJVGibElDpurviRGNtR7Goe2MqenreW8i/ue1MhNdBSMu08ygZLNFUSaIScjkc9LlCpkRQ0soU9zeSlifKsqMzadoQ/DmX14k9dOKd1Hx7s7L1es8jgIcwhGcgAeXUIVbqIEPDDg8wyu8OdJ5cd6dj1nrkpPPHMAfOJ8/NDWOSg==</latexit>

x3
0

<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

<latexit sha1_base64="b11IR/tCXyhPqsVv76I+GVbzOYA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK1hbaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmlldW19o7xZ2dre2d2r7h88mjjVjLdYLGPdCajhUijeQoGSdxLNaRRI3g7GN1O//cS1EbF6wCzhfkSHSoSCUbTSfdZ3+9WaW3dnIMvEK0gNCjT71a/eIGZpxBUySY3pem6Cfk41Cib5pNJLDU8oG9Mh71qqaMSNn89OnZATqwxIGGtbCslM/T2R08iYLApsZ0RxZBa9qfif100xvPJzoZIUuWLzRWEqCcZk+jcZCM0ZyswSyrSwtxI2opoytOlUbAje4svL5PGs7l3UvbvzWuO6iKMMR3AMp+DBJTTgFprQAgZDeIZXeHOk8+K8Ox/z1pJTzBzCHzifPw2qjaY=</latexit>y0

<latexit sha1_base64="hTFgxmQnh2Bx4YiojXetfUWU1ZE=">AAACEHicbVDLSsNAFJ34rPUVdelmsIgtaEmKqMtSNy4r2Ae0MUymk3bo5MHMRBpiP8GNv+LGhSJuXbrzb5ymAbX1wL0czrmXmXuckFEhDeNLW1hcWl5Zza3l1zc2t7b1nd2mCCKOSQMHLOBtBwnCqE8akkpG2iEnyHMYaTnDy4nfuiNc0MC/kXFILA/1fepSjKSSbP2oW6P9+7TB+AS6xUFxdNwd0VLpx7ArtxVbLxhlIwWcJ2ZGCiBD3dY/u70ARx7xJWZIiI5phNJKEJcUMzLOdyNBQoSHqE86ivrII8JK0oPG8FApPegGXJUvYar+3kiQJ0TsOWrSQ3IgZr2J+J/XiaR7YSXUDyNJfDx9yI0YlAGcpAN7lBMsWawIwpyqv0I8QBxhqTLMqxDM2ZPnSbNSNs/K5vVpoVrL4siBfXAAisAE56AKrkAdNAAGD+AJvIBX7VF71t609+nogpbt7IE/0D6+Adp7mzc=</latexit>���
���y � f(h(x, ⇠))

���
���
2

2Quadratic

<latexit sha1_base64="Utoszvz1pfkDoVdAMYxP+KzsTcs="></latexit>y00 · · · y0m
y10 · · · y1m
y20 · · · y2m
y30 · · · y3m
y40 · · · y4m
...

...
yT0 · · · yTm

<latexit sha1_base64="urK8QiheyVUzd9FMkZ2cRM+bgpY="></latexit>�00 · · · �0m0

�10 · · · �1m0

�20 · · · �2m0

�30 · · · �3m0

�40 · · · �4m0

...
...

�T0 · · · �Tm0

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

Loss

<latexit sha1_base64="b11IR/tCXyhPqsVv76I+GVbzOYA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK1hbaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmlldW19o7xZ2dre2d2r7h88mjjVjLdYLGPdCajhUijeQoGSdxLNaRRI3g7GN1O//cS1EbF6wCzhfkSHSoSCUbTSfdZ3+9WaW3dnIMvEK0gNCjT71a/eIGZpxBUySY3pem6Cfk41Cib5pNJLDU8oG9Mh71qqaMSNn89OnZATqwxIGGtbCslM/T2R08iYLApsZ0RxZBa9qfif100xvPJzoZIUuWLzRWEqCcZk+jcZCM0ZyswSyrSwtxI2opoytOlUbAje4svL5PGs7l3UvbvzWuO6iKMMR3AMp+DBJTTgFprQAgZDeIZXeHOk8+K8Ox/z1pJTzBzCHzifPw2qjaY=</latexit>y0

<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

<latexit sha1_base64="b11IR/tCXyhPqsVv76I+GVbzOYA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK1hbaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmlldW19o7xZ2dre2d2r7h88mjjVjLdYLGPdCajhUijeQoGSdxLNaRRI3g7GN1O//cS1EbF6wCzhfkSHSoSCUbTSfdZ3+9WaW3dnIMvEK0gNCjT71a/eIGZpxBUySY3pem6Cfk41Cib5pNJLDU8oG9Mh71qqaMSNn89OnZATqwxIGGtbCslM/T2R08iYLApsZ0RxZBa9qfif100xvPJzoZIUuWLzRWEqCcZk+jcZCM0ZyswSyrSwtxI2opoytOlUbAje4svL5PGs7l3UvbvzWuO6iKMMR3AMp+DBJTTgFprQAgZDeIZXeHOk8+K8Ox/z1pJTzBzCHzifPw2qjaY=</latexit>y0

<latexit sha1_base64="RsbiS6X+es/8iEf75wCuFjYuphc=">AAACC3icbVC7TsMwFL3hWcorwMhitUJiqpIKAWMFC2OR6ENqS+Q4TmvViSPbQapCdxZ+hYUBhFj5ATb+BrfNUFqOdK+OzrlX9j1+wpnSjvNjrayurW9sFraK2zu7e/v2wWFTiVQS2iCCC9n2saKcxbShmea0nUiKI5/Tlj+8nvitByoVE/GdHiW0F+F+zEJGsDaSZ5e6Pus/oryTQGg0p3jV+yry7LJTcaZAy8TNSRly1D37uxsIkkY01oRjpTquk+hehqVmhNNxsZsqmmAyxH3aMTTGEVW9bHrLGJ0YJUChkKZijabq/EaGI6VGkW8mI6wHatGbiP95nVSHl72MxUmqaUxmD4UpR1qgSTAoYJISzUeGYCKZ+SsiAywx0Sa+ognBXTx5mTSrFfe84t6elWtXeRwFOIYSnIILF1CDG6hDAwg8wQu8wbv1bL1aH9bnbHTFyneO4A+sr19WFZn0</latexit>���� ·
����2
2



INPUTS OUTPUTS
(Independent Variables)(Dependent Variables)

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="6dhYD7caT1adgpPJolQVQJy2us8="></latexit>

⇠00 · · · ⇠0n0

⇠10 · · · ⇠1n0

⇠20 · · · ⇠2n0

⇠30 · · · ⇠3n0

⇠40 · · · ⇠4n0

...
...

⇠T0 · · · ⇠Tn0

<latexit sha1_base64="vXDe7QNhqf3CfqvBdZrLR22vYcc="></latexit>x00 · · · x0n

x10 · · · x1n

x20 · · · x2n

x30 · · · x3n

x40 · · · x4n
...

...
xT0 · · · xTn

<latexit sha1_base64="K776dgLl+Ed2zAAzWvqrHBda0lc=">AAAB8XicbVA9SwNBEJ3zM8avqKXNYRCswp2IWgZtLCwimA9MjrC32UuW7O0eu3NKOPIvbCwUsfXf2Plv3CRXaOKDgcd7M8zMCxPBDXret7O0vLK6tl7YKG5ube/slvb2G0almrI6VULpVkgME1yyOnIUrJVoRuJQsGY4vJ74zUemDVfyHkcJC2LSlzzilKCVHjq3LEKitXrqlspexZvCXSR+TsqQo9YtfXV6iqYxk0gFMabtewkGGdHIqWDjYic1LCF0SPqsbakkMTNBNr147B5bpedGStuS6E7V3xMZiY0ZxaHtjAkOzLw3Ef/z2ilGl0HGZZIik3S2KEqFi8qdvO/2uGYUxcgSQjW3t7p0QDShaEMq2hD8+ZcXSeO04p9X/LuzcvUqj6MAh3AEJ+DDBVThBmpQBwoSnuEV3hzjvDjvzsesdcnJZw7gD5zPH7uCkPY=</latexit>(

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="1nveRc7U+BKSGSqyv3jeBh/OW+Q="></latexit>

h00(x0, ⇠0) · · · h0n(x0, ⇠0)
h10(x1, ⇠1) · · · h1n(x1, ⇠1)
h20(x2, ⇠2) · · · h2n(x2, ⇠2)
h30(x3, ⇠3) · · · h3n(x3, ⇠3)
h40(x4, ⇠4) · · · h4n(x4, ⇠4)

...
...

hT0(xT , ⇠T ) · · · hTn(xT , ⇠T )

BASIS 
FUNCTIONS

<latexit sha1_base64="K776dgLl+Ed2zAAzWvqrHBda0lc=">AAAB8XicbVA9SwNBEJ3zM8avqKXNYRCswp2IWgZtLCwimA9MjrC32UuW7O0eu3NKOPIvbCwUsfXf2Plv3CRXaOKDgcd7M8zMCxPBDXret7O0vLK6tl7YKG5ube/slvb2G0almrI6VULpVkgME1yyOnIUrJVoRuJQsGY4vJ74zUemDVfyHkcJC2LSlzzilKCVHjq3LEKitXrqlspexZvCXSR+TsqQo9YtfXV6iqYxk0gFMabtewkGGdHIqWDjYic1LCF0SPqsbakkMTNBNr147B5bpedGStuS6E7V3xMZiY0ZxaHtjAkOzLw3Ef/z2ilGl0HGZZIik3S2KEqFi8qdvO/2uGYUxcgSQjW3t7p0QDShaEMq2hD8+ZcXSeO04p9X/LuzcvUqj6MAh3AEJ+DDBVThBmpQBwoSnuEV3hzjvDjvzsesdcnJZw7gD5zPH7uCkPY=</latexit>(

<latexit sha1_base64="JYdO5xnxZ9lCLf2gGGTtG0omxKY=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARWpCSiKgboejGZQX7gDaEyXTSDp08mLmRhtCNv+LGhSJu/Qx3/o3TNgttPXDhcM693HuPFwuuwLK+jaXlldW19cJGcXNre2fX3NtvqiiRlDVoJCLZ9ohigoesARwEa8eSkcATrOUNbyd+65FJxaPwAdKYOQHph9znlICWXPMwdQFfY788cKE8cuG0O+IuVCquWbKq1hR4kdg5KaEcddf86vYimgQsBCqIUh3bisHJiAROBRsXu4liMaFD0mcdTUMSMOVk0wfG+EQrPexHUlcIeKr+nshIoFQaeLozIDBQ895E/M/rJOBfORkP4wRYSGeL/ERgiPAkDdzjklEQqSaESq5vxXRAJKGgMyvqEOz5lxdJ86xqX1Tt+/NS7SaPo4CO0DEqIxtdohq6Q3XUQBSN0TN6RW/Gk/FivBsfs9YlI585QH9gfP4Ap6yVKg==</latexit>

yt = f(ht(xt, ⇠t))

LOSS FUNCTIONS BASIS FUNCTIONS
<latexit sha1_base64="WUdR6ukixbKuksGSrHvjJSRi1/0=">AAACIHicbZDLSgMxFIYzXmu9VV26CRahbspMFetGKLpxWcFeoB2HTJq2oZkLyRlpGfoobnwVNy4U0Z0+jel08NL6Q+DjP+dwcn43FFyBaX4YC4tLyyurmbXs+sbm1nZuZ7eugkhSVqOBCGTTJYoJ7rMacBCsGUpGPFewhju4nNQbd0wqHvg3MAqZ7ZGez7ucEtCWkyv3HSgMHTjC57jt8l4LW7iNh04M5vgbbks/eJy02U4ubxbNRHgerBTyKFXVyb23OwGNPOYDFUSplmWGYMdEAqeCjbPtSLGQ0AHpsZZGn3hM2XFy4BgfaqeDu4HUzwecuL8nYuIpNfJc3ekR6KvZ2sT8r9aKoHtmx9wPI2A+nS7qRgJDgCdp4Q6XjIIYaSBUcv1XTPtEEgo606wOwZo9eR7qpaJ1WrSuT/KVizSODNpHB6iALFRGFXSFqqiGKLpHj+gZvRgPxpPxarxNWxeMdGYP/ZHx+QWAzaC+</latexit>

ht(xt) =
⇥
1 xt0 x2

t0 x3
t0

⇤

<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

<latexit sha1_base64="K776dgLl+Ed2zAAzWvqrHBda0lc=">AAAB8XicbVA9SwNBEJ3zM8avqKXNYRCswp2IWgZtLCwimA9MjrC32UuW7O0eu3NKOPIvbCwUsfXf2Plv3CRXaOKDgcd7M8zMCxPBDXret7O0vLK6tl7YKG5ube/slvb2G0almrI6VULpVkgME1yyOnIUrJVoRuJQsGY4vJ74zUemDVfyHkcJC2LSlzzilKCVHjq3LEKitXrqlspexZvCXSR+TsqQo9YtfXV6iqYxk0gFMabtewkGGdHIqWDjYic1LCF0SPqsbakkMTNBNr147B5bpedGStuS6E7V3xMZiY0ZxaHtjAkOzLw3Ef/z2ilGl0HGZZIik3S2KEqFi8qdvO/2uGYUxcgSQjW3t7p0QDShaEMq2hD8+ZcXSeO04p9X/LuzcvUqj6MAh3AEJ+DDBVThBmpQBwoSnuEV3hzjvDjvzsesdcnJZw7gD5zPH7uCkPY=</latexit>(
<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

<latexit sha1_base64="PogB+z+7+yCdyQDFZp3fNNIZrYI=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9Vj04rGCaQttLJvtpl262YTdiVhKf4MXD4p49Qd589+4bXPQ1gcDj/dmmJkXplIYdN1vZ2V1bX1js7BV3N7Z3dsvHRw2TJJpxn2WyES3Qmq4FIr7KFDyVqo5jUPJm+HwZuo3H7k2IlH3OEp5ENO+EpFgFK3kP3Xdh2q3VHYr7gxkmXg5KUOOerf01eklLIu5QiapMW3PTTEYU42CST4pdjLDU8qGtM/blioacxOMZ8dOyKlVeiRKtC2FZKb+nhjT2JhRHNrOmOLALHpT8T+vnWF0FYyFSjPkis0XRZkkmJDp56QnNGcoR5ZQpoW9lbAB1ZShzadoQ/AWX14mjWrFu6h4d+fl2nUeRwGO4QTOwINLqMEt1MEHBgKe4RXeHOW8OO/Ox7x1xclnjuAPnM8fMrGOSQ==</latexit>

x2
0

<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

<latexit sha1_base64="ca6eMRaf6k+v/DhpsV0AUXqsO4M=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KomKeix68VjBtIU2ls120i7dbMLuRiylv8GLB0W8+oO8+W/ctjlo64OBx3szzMwLU8G1cd1vZ2l5ZXVtvbBR3Nza3tkt7e3XdZIphj5LRKKaIdUouETfcCOwmSqkcSiwEQ5uJn7jEZXmibw3wxSDmPYkjzijxkr+U8d9OOuUym7FnYIsEi8nZchR65S+2t2EZTFKwwTVuuW5qQlGVBnOBI6L7UxjStmA9rBlqaQx6mA0PXZMjq3SJVGibElDpurviRGNtR7Goe2MqenreW8i/ue1MhNdBSMu08ygZLNFUSaIScjkc9LlCpkRQ0soU9zeSlifKsqMzadoQ/DmX14k9dOKd1Hx7s7L1es8jgIcwhGcgAeXUIVbqIEPDDg8wyu8OdJ5cd6dj1nrkpPPHMAfOJ8/NDWOSg==</latexit>

x3
0

<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

<latexit sha1_base64="b11IR/tCXyhPqsVv76I+GVbzOYA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK1hbaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmlldW19o7xZ2dre2d2r7h88mjjVjLdYLGPdCajhUijeQoGSdxLNaRRI3g7GN1O//cS1EbF6wCzhfkSHSoSCUbTSfdZ3+9WaW3dnIMvEK0gNCjT71a/eIGZpxBUySY3pem6Cfk41Cib5pNJLDU8oG9Mh71qqaMSNn89OnZATqwxIGGtbCslM/T2R08iYLApsZ0RxZBa9qfif100xvPJzoZIUuWLzRWEqCcZk+jcZCM0ZyswSyrSwtxI2opoytOlUbAje4svL5PGs7l3UvbvzWuO6iKMMR3AMp+DBJTTgFprQAgZDeIZXeHOk8+K8Ox/z1pJTzBzCHzifPw2qjaY=</latexit>y0

<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

<latexit sha1_base64="b11IR/tCXyhPqsVv76I+GVbzOYA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK1hbaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmlldW19o7xZ2dre2d2r7h88mjjVjLdYLGPdCajhUijeQoGSdxLNaRRI3g7GN1O//cS1EbF6wCzhfkSHSoSCUbTSfdZ3+9WaW3dnIMvEK0gNCjT71a/eIGZpxBUySY3pem6Cfk41Cib5pNJLDU8oG9Mh71qqaMSNn89OnZATqwxIGGtbCslM/T2R08iYLApsZ0RxZBa9qfif100xvPJzoZIUuWLzRWEqCcZk+jcZCM0ZyswSyrSwtxI2opoytOlUbAje4svL5PGs7l3UvbvzWuO6iKMMR3AMp+DBJTTgFprQAgZDeIZXeHOk8+K8Ox/z1pJTzBzCHzifPw2qjaY=</latexit>y0

Mean 
squared 

error

<latexit sha1_base64="hTFgxmQnh2Bx4YiojXetfUWU1ZE=">AAACEHicbVDLSsNAFJ34rPUVdelmsIgtaEmKqMtSNy4r2Ae0MUymk3bo5MHMRBpiP8GNv+LGhSJuXbrzb5ymAbX1wL0czrmXmXuckFEhDeNLW1hcWl5Zza3l1zc2t7b1nd2mCCKOSQMHLOBtBwnCqE8akkpG2iEnyHMYaTnDy4nfuiNc0MC/kXFILA/1fepSjKSSbP2oW6P9+7TB+AS6xUFxdNwd0VLpx7ArtxVbLxhlIwWcJ2ZGCiBD3dY/u70ARx7xJWZIiI5phNJKEJcUMzLOdyNBQoSHqE86ivrII8JK0oPG8FApPegGXJUvYar+3kiQJ0TsOWrSQ3IgZr2J+J/XiaR7YSXUDyNJfDx9yI0YlAGcpAN7lBMsWawIwpyqv0I8QBxhqTLMqxDM2ZPnSbNSNs/K5vVpoVrL4siBfXAAisAE56AKrkAdNAAGD+AJvIBX7VF71t609+nogpbt7IE/0D6+Adp7mzc=</latexit>���
���y � f(h(x, ⇠))

���
���
2

2Quadratic

<latexit sha1_base64="Utoszvz1pfkDoVdAMYxP+KzsTcs="></latexit>y00 · · · y0m
y10 · · · y1m
y20 · · · y2m
y30 · · · y3m
y40 · · · y4m
...

...
yT0 · · · yTm

<latexit sha1_base64="urK8QiheyVUzd9FMkZ2cRM+bgpY="></latexit>�00 · · · �0m0

�10 · · · �1m0

�20 · · · �2m0

�30 · · · �3m0

�40 · · · �4m0

...
...

�T0 · · · �Tm0

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

Loss

<latexit sha1_base64="b11IR/tCXyhPqsVv76I+GVbzOYA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK1hbaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmlldW19o7xZ2dre2d2r7h88mjjVjLdYLGPdCajhUijeQoGSdxLNaRRI3g7GN1O//cS1EbF6wCzhfkSHSoSCUbTSfdZ3+9WaW3dnIMvEK0gNCjT71a/eIGZpxBUySY3pem6Cfk41Cib5pNJLDU8oG9Mh71qqaMSNn89OnZATqwxIGGtbCslM/T2R08iYLApsZ0RxZBa9qfif100xvPJzoZIUuWLzRWEqCcZk+jcZCM0ZyswSyrSwtxI2opoytOlUbAje4svL5PGs7l3UvbvzWuO6iKMMR3AMp+DBJTTgFprQAgZDeIZXeHOk8+K8Ox/z1pJTzBzCHzifPw2qjaY=</latexit>y0

<latexit sha1_base64="RsbiS6X+es/8iEf75wCuFjYuphc=">AAACC3icbVC7TsMwFL3hWcorwMhitUJiqpIKAWMFC2OR6ENqS+Q4TmvViSPbQapCdxZ+hYUBhFj5ATb+BrfNUFqOdK+OzrlX9j1+wpnSjvNjrayurW9sFraK2zu7e/v2wWFTiVQS2iCCC9n2saKcxbShmea0nUiKI5/Tlj+8nvitByoVE/GdHiW0F+F+zEJGsDaSZ5e6Pus/oryTQGg0p3jV+yry7LJTcaZAy8TNSRly1D37uxsIkkY01oRjpTquk+hehqVmhNNxsZsqmmAyxH3aMTTGEVW9bHrLGJ0YJUChkKZijabq/EaGI6VGkW8mI6wHatGbiP95nVSHl72MxUmqaUxmD4UpR1qgSTAoYJISzUeGYCKZ+SsiAywx0Sa+ognBXTx5mTSrFfe84t6elWtXeRwFOIYSnIILF1CDG6hDAwg8wQu8wbv1bL1aH9bnbHTFyneO4A+sr19WFZn0</latexit>���� ·
����2
2

Loss Functions



INPUTS OUTPUTS
(Independent Variables)(Dependent Variables)

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="6dhYD7caT1adgpPJolQVQJy2us8="></latexit>

⇠00 · · · ⇠0n0

⇠10 · · · ⇠1n0

⇠20 · · · ⇠2n0

⇠30 · · · ⇠3n0

⇠40 · · · ⇠4n0

...
...

⇠T0 · · · ⇠Tn0

<latexit sha1_base64="vXDe7QNhqf3CfqvBdZrLR22vYcc="></latexit>x00 · · · x0n

x10 · · · x1n

x20 · · · x2n

x30 · · · x3n

x40 · · · x4n
...

...
xT0 · · · xTn

<latexit sha1_base64="K776dgLl+Ed2zAAzWvqrHBda0lc=">AAAB8XicbVA9SwNBEJ3zM8avqKXNYRCswp2IWgZtLCwimA9MjrC32UuW7O0eu3NKOPIvbCwUsfXf2Plv3CRXaOKDgcd7M8zMCxPBDXret7O0vLK6tl7YKG5ube/slvb2G0almrI6VULpVkgME1yyOnIUrJVoRuJQsGY4vJ74zUemDVfyHkcJC2LSlzzilKCVHjq3LEKitXrqlspexZvCXSR+TsqQo9YtfXV6iqYxk0gFMabtewkGGdHIqWDjYic1LCF0SPqsbakkMTNBNr147B5bpedGStuS6E7V3xMZiY0ZxaHtjAkOzLw3Ef/z2ilGl0HGZZIik3S2KEqFi8qdvO/2uGYUxcgSQjW3t7p0QDShaEMq2hD8+ZcXSeO04p9X/LuzcvUqj6MAh3AEJ+DDBVThBmpQBwoSnuEV3hzjvDjvzsesdcnJZw7gD5zPH7uCkPY=</latexit>(

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="1nveRc7U+BKSGSqyv3jeBh/OW+Q="></latexit>

h00(x0, ⇠0) · · · h0n(x0, ⇠0)
h10(x1, ⇠1) · · · h1n(x1, ⇠1)
h20(x2, ⇠2) · · · h2n(x2, ⇠2)
h30(x3, ⇠3) · · · h3n(x3, ⇠3)
h40(x4, ⇠4) · · · h4n(x4, ⇠4)

...
...

hT0(xT , ⇠T ) · · · hTn(xT , ⇠T )

BASIS 
FUNCTIONS

<latexit sha1_base64="K776dgLl+Ed2zAAzWvqrHBda0lc=">AAAB8XicbVA9SwNBEJ3zM8avqKXNYRCswp2IWgZtLCwimA9MjrC32UuW7O0eu3NKOPIvbCwUsfXf2Plv3CRXaOKDgcd7M8zMCxPBDXret7O0vLK6tl7YKG5ube/slvb2G0almrI6VULpVkgME1yyOnIUrJVoRuJQsGY4vJ74zUemDVfyHkcJC2LSlzzilKCVHjq3LEKitXrqlspexZvCXSR+TsqQo9YtfXV6iqYxk0gFMabtewkGGdHIqWDjYic1LCF0SPqsbakkMTNBNr147B5bpedGStuS6E7V3xMZiY0ZxaHtjAkOzLw3Ef/z2ilGl0HGZZIik3S2KEqFi8qdvO/2uGYUxcgSQjW3t7p0QDShaEMq2hD8+ZcXSeO04p9X/LuzcvUqj6MAh3AEJ+DDBVThBmpQBwoSnuEV3hzjvDjvzsesdcnJZw7gD5zPH7uCkPY=</latexit>(

<latexit sha1_base64="JYdO5xnxZ9lCLf2gGGTtG0omxKY=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARWpCSiKgboejGZQX7gDaEyXTSDp08mLmRhtCNv+LGhSJu/Qx3/o3TNgttPXDhcM693HuPFwuuwLK+jaXlldW19cJGcXNre2fX3NtvqiiRlDVoJCLZ9ohigoesARwEa8eSkcATrOUNbyd+65FJxaPwAdKYOQHph9znlICWXPMwdQFfY788cKE8cuG0O+IuVCquWbKq1hR4kdg5KaEcddf86vYimgQsBCqIUh3bisHJiAROBRsXu4liMaFD0mcdTUMSMOVk0wfG+EQrPexHUlcIeKr+nshIoFQaeLozIDBQ895E/M/rJOBfORkP4wRYSGeL/ERgiPAkDdzjklEQqSaESq5vxXRAJKGgMyvqEOz5lxdJ86xqX1Tt+/NS7SaPo4CO0DEqIxtdohq6Q3XUQBSN0TN6RW/Gk/FivBsfs9YlI585QH9gfP4Ap6yVKg==</latexit>

yt = f(ht(xt, ⇠t))

LOSS FUNCTIONS BASIS FUNCTIONS
<latexit sha1_base64="WUdR6ukixbKuksGSrHvjJSRi1/0=">AAACIHicbZDLSgMxFIYzXmu9VV26CRahbspMFetGKLpxWcFeoB2HTJq2oZkLyRlpGfoobnwVNy4U0Z0+jel08NL6Q+DjP+dwcn43FFyBaX4YC4tLyyurmbXs+sbm1nZuZ7eugkhSVqOBCGTTJYoJ7rMacBCsGUpGPFewhju4nNQbd0wqHvg3MAqZ7ZGez7ucEtCWkyv3HSgMHTjC57jt8l4LW7iNh04M5vgbbks/eJy02U4ubxbNRHgerBTyKFXVyb23OwGNPOYDFUSplmWGYMdEAqeCjbPtSLGQ0AHpsZZGn3hM2XFy4BgfaqeDu4HUzwecuL8nYuIpNfJc3ekR6KvZ2sT8r9aKoHtmx9wPI2A+nS7qRgJDgCdp4Q6XjIIYaSBUcv1XTPtEEgo606wOwZo9eR7qpaJ1WrSuT/KVizSODNpHB6iALFRGFXSFqqiGKLpHj+gZvRgPxpPxarxNWxeMdGYP/ZHx+QWAzaC+</latexit>

ht(xt) =
⇥
1 xt0 x2

t0 x3
t0

⇤

<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

<latexit sha1_base64="K776dgLl+Ed2zAAzWvqrHBda0lc=">AAAB8XicbVA9SwNBEJ3zM8avqKXNYRCswp2IWgZtLCwimA9MjrC32UuW7O0eu3NKOPIvbCwUsfXf2Plv3CRXaOKDgcd7M8zMCxPBDXret7O0vLK6tl7YKG5ube/slvb2G0almrI6VULpVkgME1yyOnIUrJVoRuJQsGY4vJ74zUemDVfyHkcJC2LSlzzilKCVHjq3LEKitXrqlspexZvCXSR+TsqQo9YtfXV6iqYxk0gFMabtewkGGdHIqWDjYic1LCF0SPqsbakkMTNBNr147B5bpedGStuS6E7V3xMZiY0ZxaHtjAkOzLw3Ef/z2ilGl0HGZZIik3S2KEqFi8qdvO/2uGYUxcgSQjW3t7p0QDShaEMq2hD8+ZcXSeO04p9X/LuzcvUqj6MAh3AEJ+DDBVThBmpQBwoSnuEV3hzjvDjvzsesdcnJZw7gD5zPH7uCkPY=</latexit>(
<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

<latexit sha1_base64="PogB+z+7+yCdyQDFZp3fNNIZrYI=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9Vj04rGCaQttLJvtpl262YTdiVhKf4MXD4p49Qd589+4bXPQ1gcDj/dmmJkXplIYdN1vZ2V1bX1js7BV3N7Z3dsvHRw2TJJpxn2WyES3Qmq4FIr7KFDyVqo5jUPJm+HwZuo3H7k2IlH3OEp5ENO+EpFgFK3kP3Xdh2q3VHYr7gxkmXg5KUOOerf01eklLIu5QiapMW3PTTEYU42CST4pdjLDU8qGtM/blioacxOMZ8dOyKlVeiRKtC2FZKb+nhjT2JhRHNrOmOLALHpT8T+vnWF0FYyFSjPkis0XRZkkmJDp56QnNGcoR5ZQpoW9lbAB1ZShzadoQ/AWX14mjWrFu6h4d+fl2nUeRwGO4QTOwINLqMEt1MEHBgKe4RXeHOW8OO/Ox7x1xclnjuAPnM8fMrGOSQ==</latexit>

x2
0

<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

<latexit sha1_base64="ca6eMRaf6k+v/DhpsV0AUXqsO4M=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KomKeix68VjBtIU2ls120i7dbMLuRiylv8GLB0W8+oO8+W/ctjlo64OBx3szzMwLU8G1cd1vZ2l5ZXVtvbBR3Nza3tkt7e3XdZIphj5LRKKaIdUouETfcCOwmSqkcSiwEQ5uJn7jEZXmibw3wxSDmPYkjzijxkr+U8d9OOuUym7FnYIsEi8nZchR65S+2t2EZTFKwwTVuuW5qQlGVBnOBI6L7UxjStmA9rBlqaQx6mA0PXZMjq3SJVGibElDpurviRGNtR7Goe2MqenreW8i/ue1MhNdBSMu08ygZLNFUSaIScjkc9LlCpkRQ0soU9zeSlifKsqMzadoQ/DmX14k9dOKd1Hx7s7L1es8jgIcwhGcgAeXUIVbqIEPDDg8wyu8OdJ5cd6dj1nrkpPPHMAfOJ8/NDWOSg==</latexit>

x3
0

<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

<latexit sha1_base64="b11IR/tCXyhPqsVv76I+GVbzOYA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK1hbaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmlldW19o7xZ2dre2d2r7h88mjjVjLdYLGPdCajhUijeQoGSdxLNaRRI3g7GN1O//cS1EbF6wCzhfkSHSoSCUbTSfdZ3+9WaW3dnIMvEK0gNCjT71a/eIGZpxBUySY3pem6Cfk41Cib5pNJLDU8oG9Mh71qqaMSNn89OnZATqwxIGGtbCslM/T2R08iYLApsZ0RxZBa9qfif100xvPJzoZIUuWLzRWEqCcZk+jcZCM0ZyswSyrSwtxI2opoytOlUbAje4svL5PGs7l3UvbvzWuO6iKMMR3AMp+DBJTTgFprQAgZDeIZXeHOk8+K8Ox/z1pJTzBzCHzifPw2qjaY=</latexit>y0

<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

<latexit sha1_base64="b11IR/tCXyhPqsVv76I+GVbzOYA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK1hbaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmlldW19o7xZ2dre2d2r7h88mjjVjLdYLGPdCajhUijeQoGSdxLNaRRI3g7GN1O//cS1EbF6wCzhfkSHSoSCUbTSfdZ3+9WaW3dnIMvEK0gNCjT71a/eIGZpxBUySY3pem6Cfk41Cib5pNJLDU8oG9Mh71qqaMSNn89OnZATqwxIGGtbCslM/T2R08iYLApsZ0RxZBa9qfif100xvPJzoZIUuWLzRWEqCcZk+jcZCM0ZyswSyrSwtxI2opoytOlUbAje4svL5PGs7l3UvbvzWuO6iKMMR3AMp+DBJTTgFprQAgZDeIZXeHOk8+K8Ox/z1pJTzBzCHzifPw2qjaY=</latexit>y0

Mean 
squared 

error

<latexit sha1_base64="hTFgxmQnh2Bx4YiojXetfUWU1ZE=">AAACEHicbVDLSsNAFJ34rPUVdelmsIgtaEmKqMtSNy4r2Ae0MUymk3bo5MHMRBpiP8GNv+LGhSJuXbrzb5ymAbX1wL0czrmXmXuckFEhDeNLW1hcWl5Zza3l1zc2t7b1nd2mCCKOSQMHLOBtBwnCqE8akkpG2iEnyHMYaTnDy4nfuiNc0MC/kXFILA/1fepSjKSSbP2oW6P9+7TB+AS6xUFxdNwd0VLpx7ArtxVbLxhlIwWcJ2ZGCiBD3dY/u70ARx7xJWZIiI5phNJKEJcUMzLOdyNBQoSHqE86ivrII8JK0oPG8FApPegGXJUvYar+3kiQJ0TsOWrSQ3IgZr2J+J/XiaR7YSXUDyNJfDx9yI0YlAGcpAN7lBMsWawIwpyqv0I8QBxhqTLMqxDM2ZPnSbNSNs/K5vVpoVrL4siBfXAAisAE56AKrkAdNAAGD+AJvIBX7VF71t609+nogpbt7IE/0D6+Adp7mzc=</latexit>���
���y � f(h(x, ⇠))

���
���
2

2Quadratic

<latexit sha1_base64="Utoszvz1pfkDoVdAMYxP+KzsTcs="></latexit>y00 · · · y0m
y10 · · · y1m
y20 · · · y2m
y30 · · · y3m
y40 · · · y4m
...

...
yT0 · · · yTm

<latexit sha1_base64="urK8QiheyVUzd9FMkZ2cRM+bgpY="></latexit>�00 · · · �0m0

�10 · · · �1m0

�20 · · · �2m0

�30 · · · �3m0

�40 · · · �4m0

...
...

�T0 · · · �Tm0

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

Loss

<latexit sha1_base64="b11IR/tCXyhPqsVv76I+GVbzOYA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK1hbaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmlldW19o7xZ2dre2d2r7h88mjjVjLdYLGPdCajhUijeQoGSdxLNaRRI3g7GN1O//cS1EbF6wCzhfkSHSoSCUbTSfdZ3+9WaW3dnIMvEK0gNCjT71a/eIGZpxBUySY3pem6Cfk41Cib5pNJLDU8oG9Mh71qqaMSNn89OnZATqwxIGGtbCslM/T2R08iYLApsZ0RxZBa9qfif100xvPJzoZIUuWLzRWEqCcZk+jcZCM0ZyswSyrSwtxI2opoytOlUbAje4svL5PGs7l3UvbvzWuO6iKMMR3AMp+DBJTTgFprQAgZDeIZXeHOk8+K8Ox/z1pJTzBzCHzifPw2qjaY=</latexit>y0

<latexit sha1_base64="RsbiS6X+es/8iEf75wCuFjYuphc=">AAACC3icbVC7TsMwFL3hWcorwMhitUJiqpIKAWMFC2OR6ENqS+Q4TmvViSPbQapCdxZ+hYUBhFj5ATb+BrfNUFqOdK+OzrlX9j1+wpnSjvNjrayurW9sFraK2zu7e/v2wWFTiVQS2iCCC9n2saKcxbShmea0nUiKI5/Tlj+8nvitByoVE/GdHiW0F+F+zEJGsDaSZ5e6Pus/oryTQGg0p3jV+yry7LJTcaZAy8TNSRly1D37uxsIkkY01oRjpTquk+hehqVmhNNxsZsqmmAyxH3aMTTGEVW9bHrLGJ0YJUChkKZijabq/EaGI6VGkW8mI6wHatGbiP95nVSHl72MxUmqaUxmD4UpR1qgSTAoYJISzUeGYCKZ+SsiAywx0Sa+ognBXTx5mTSrFfe84t6elWtXeRwFOIYSnIILF1CDG6hDAwg8wQu8wbv1bL1aH9bnbHTFyneO4A+sr19WFZn0</latexit>���� ·
����2
2

Loss Functions



INPUTS OUTPUTS
(Independent Variables)(Dependent Variables)

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="6dhYD7caT1adgpPJolQVQJy2us8="></latexit>

⇠00 · · · ⇠0n0

⇠10 · · · ⇠1n0

⇠20 · · · ⇠2n0

⇠30 · · · ⇠3n0

⇠40 · · · ⇠4n0

...
...

⇠T0 · · · ⇠Tn0

<latexit sha1_base64="vXDe7QNhqf3CfqvBdZrLR22vYcc="></latexit>x00 · · · x0n

x10 · · · x1n

x20 · · · x2n

x30 · · · x3n

x40 · · · x4n
...

...
xT0 · · · xTn

<latexit sha1_base64="K776dgLl+Ed2zAAzWvqrHBda0lc=">AAAB8XicbVA9SwNBEJ3zM8avqKXNYRCswp2IWgZtLCwimA9MjrC32UuW7O0eu3NKOPIvbCwUsfXf2Plv3CRXaOKDgcd7M8zMCxPBDXret7O0vLK6tl7YKG5ube/slvb2G0almrI6VULpVkgME1yyOnIUrJVoRuJQsGY4vJ74zUemDVfyHkcJC2LSlzzilKCVHjq3LEKitXrqlspexZvCXSR+TsqQo9YtfXV6iqYxk0gFMabtewkGGdHIqWDjYic1LCF0SPqsbakkMTNBNr147B5bpedGStuS6E7V3xMZiY0ZxaHtjAkOzLw3Ef/z2ilGl0HGZZIik3S2KEqFi8qdvO/2uGYUxcgSQjW3t7p0QDShaEMq2hD8+ZcXSeO04p9X/LuzcvUqj6MAh3AEJ+DDBVThBmpQBwoSnuEV3hzjvDjvzsesdcnJZw7gD5zPH7uCkPY=</latexit>(

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="1nveRc7U+BKSGSqyv3jeBh/OW+Q="></latexit>

h00(x0, ⇠0) · · · h0n(x0, ⇠0)
h10(x1, ⇠1) · · · h1n(x1, ⇠1)
h20(x2, ⇠2) · · · h2n(x2, ⇠2)
h30(x3, ⇠3) · · · h3n(x3, ⇠3)
h40(x4, ⇠4) · · · h4n(x4, ⇠4)

...
...

hT0(xT , ⇠T ) · · · hTn(xT , ⇠T )

BASIS 
FUNCTIONS

<latexit sha1_base64="K776dgLl+Ed2zAAzWvqrHBda0lc=">AAAB8XicbVA9SwNBEJ3zM8avqKXNYRCswp2IWgZtLCwimA9MjrC32UuW7O0eu3NKOPIvbCwUsfXf2Plv3CRXaOKDgcd7M8zMCxPBDXret7O0vLK6tl7YKG5ube/slvb2G0almrI6VULpVkgME1yyOnIUrJVoRuJQsGY4vJ74zUemDVfyHkcJC2LSlzzilKCVHjq3LEKitXrqlspexZvCXSR+TsqQo9YtfXV6iqYxk0gFMabtewkGGdHIqWDjYic1LCF0SPqsbakkMTNBNr147B5bpedGStuS6E7V3xMZiY0ZxaHtjAkOzLw3Ef/z2ilGl0HGZZIik3S2KEqFi8qdvO/2uGYUxcgSQjW3t7p0QDShaEMq2hD8+ZcXSeO04p9X/LuzcvUqj6MAh3AEJ+DDBVThBmpQBwoSnuEV3hzjvDjvzsesdcnJZw7gD5zPH7uCkPY=</latexit>(

<latexit sha1_base64="JYdO5xnxZ9lCLf2gGGTtG0omxKY=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARWpCSiKgboejGZQX7gDaEyXTSDp08mLmRhtCNv+LGhSJu/Qx3/o3TNgttPXDhcM693HuPFwuuwLK+jaXlldW19cJGcXNre2fX3NtvqiiRlDVoJCLZ9ohigoesARwEa8eSkcATrOUNbyd+65FJxaPwAdKYOQHph9znlICWXPMwdQFfY788cKE8cuG0O+IuVCquWbKq1hR4kdg5KaEcddf86vYimgQsBCqIUh3bisHJiAROBRsXu4liMaFD0mcdTUMSMOVk0wfG+EQrPexHUlcIeKr+nshIoFQaeLozIDBQ895E/M/rJOBfORkP4wRYSGeL/ERgiPAkDdzjklEQqSaESq5vxXRAJKGgMyvqEOz5lxdJ86xqX1Tt+/NS7SaPo4CO0DEqIxtdohq6Q3XUQBSN0TN6RW/Gk/FivBsfs9YlI585QH9gfP4Ap6yVKg==</latexit>

yt = f(ht(xt, ⇠t))

LOSS FUNCTIONS BASIS FUNCTIONS
<latexit sha1_base64="WUdR6ukixbKuksGSrHvjJSRi1/0=">AAACIHicbZDLSgMxFIYzXmu9VV26CRahbspMFetGKLpxWcFeoB2HTJq2oZkLyRlpGfoobnwVNy4U0Z0+jel08NL6Q+DjP+dwcn43FFyBaX4YC4tLyyurmbXs+sbm1nZuZ7eugkhSVqOBCGTTJYoJ7rMacBCsGUpGPFewhju4nNQbd0wqHvg3MAqZ7ZGez7ucEtCWkyv3HSgMHTjC57jt8l4LW7iNh04M5vgbbks/eJy02U4ubxbNRHgerBTyKFXVyb23OwGNPOYDFUSplmWGYMdEAqeCjbPtSLGQ0AHpsZZGn3hM2XFy4BgfaqeDu4HUzwecuL8nYuIpNfJc3ekR6KvZ2sT8r9aKoHtmx9wPI2A+nS7qRgJDgCdp4Q6XjIIYaSBUcv1XTPtEEgo606wOwZo9eR7qpaJ1WrSuT/KVizSODNpHB6iALFRGFXSFqqiGKLpHj+gZvRgPxpPxarxNWxeMdGYP/ZHx+QWAzaC+</latexit>

ht(xt) =
⇥
1 xt0 x2

t0 x3
t0

⇤

<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

<latexit sha1_base64="K776dgLl+Ed2zAAzWvqrHBda0lc=">AAAB8XicbVA9SwNBEJ3zM8avqKXNYRCswp2IWgZtLCwimA9MjrC32UuW7O0eu3NKOPIvbCwUsfXf2Plv3CRXaOKDgcd7M8zMCxPBDXret7O0vLK6tl7YKG5ube/slvb2G0almrI6VULpVkgME1yyOnIUrJVoRuJQsGY4vJ74zUemDVfyHkcJC2LSlzzilKCVHjq3LEKitXrqlspexZvCXSR+TsqQo9YtfXV6iqYxk0gFMabtewkGGdHIqWDjYic1LCF0SPqsbakkMTNBNr147B5bpedGStuS6E7V3xMZiY0ZxaHtjAkOzLw3Ef/z2ilGl0HGZZIik3S2KEqFi8qdvO/2uGYUxcgSQjW3t7p0QDShaEMq2hD8+ZcXSeO04p9X/LuzcvUqj6MAh3AEJ+DDBVThBmpQBwoSnuEV3hzjvDjvzsesdcnJZw7gD5zPH7uCkPY=</latexit>(
<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

<latexit sha1_base64="PogB+z+7+yCdyQDFZp3fNNIZrYI=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9Vj04rGCaQttLJvtpl262YTdiVhKf4MXD4p49Qd589+4bXPQ1gcDj/dmmJkXplIYdN1vZ2V1bX1js7BV3N7Z3dsvHRw2TJJpxn2WyES3Qmq4FIr7KFDyVqo5jUPJm+HwZuo3H7k2IlH3OEp5ENO+EpFgFK3kP3Xdh2q3VHYr7gxkmXg5KUOOerf01eklLIu5QiapMW3PTTEYU42CST4pdjLDU8qGtM/blioacxOMZ8dOyKlVeiRKtC2FZKb+nhjT2JhRHNrOmOLALHpT8T+vnWF0FYyFSjPkis0XRZkkmJDp56QnNGcoR5ZQpoW9lbAB1ZShzadoQ/AWX14mjWrFu6h4d+fl2nUeRwGO4QTOwINLqMEt1MEHBgKe4RXeHOW8OO/Ox7x1xclnjuAPnM8fMrGOSQ==</latexit>

x2
0

<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

<latexit sha1_base64="ca6eMRaf6k+v/DhpsV0AUXqsO4M=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KomKeix68VjBtIU2ls120i7dbMLuRiylv8GLB0W8+oO8+W/ctjlo64OBx3szzMwLU8G1cd1vZ2l5ZXVtvbBR3Nza3tkt7e3XdZIphj5LRKKaIdUouETfcCOwmSqkcSiwEQ5uJn7jEZXmibw3wxSDmPYkjzijxkr+U8d9OOuUym7FnYIsEi8nZchR65S+2t2EZTFKwwTVuuW5qQlGVBnOBI6L7UxjStmA9rBlqaQx6mA0PXZMjq3SJVGibElDpurviRGNtR7Goe2MqenreW8i/ue1MhNdBSMu08ygZLNFUSaIScjkc9LlCpkRQ0soU9zeSlifKsqMzadoQ/DmX14k9dOKd1Hx7s7L1es8jgIcwhGcgAeXUIVbqIEPDDg8wyu8OdJ5cd6dj1nrkpPPHMAfOJ8/NDWOSg==</latexit>

x3
0

<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

<latexit sha1_base64="b11IR/tCXyhPqsVv76I+GVbzOYA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK1hbaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmlldW19o7xZ2dre2d2r7h88mjjVjLdYLGPdCajhUijeQoGSdxLNaRRI3g7GN1O//cS1EbF6wCzhfkSHSoSCUbTSfdZ3+9WaW3dnIMvEK0gNCjT71a/eIGZpxBUySY3pem6Cfk41Cib5pNJLDU8oG9Mh71qqaMSNn89OnZATqwxIGGtbCslM/T2R08iYLApsZ0RxZBa9qfif100xvPJzoZIUuWLzRWEqCcZk+jcZCM0ZyswSyrSwtxI2opoytOlUbAje4svL5PGs7l3UvbvzWuO6iKMMR3AMp+DBJTTgFprQAgZDeIZXeHOk8+K8Ox/z1pJTzBzCHzifPw2qjaY=</latexit>y0

Mean 
squared 

error

<latexit sha1_base64="hTFgxmQnh2Bx4YiojXetfUWU1ZE=">AAACEHicbVDLSsNAFJ34rPUVdelmsIgtaEmKqMtSNy4r2Ae0MUymk3bo5MHMRBpiP8GNv+LGhSJuXbrzb5ymAbX1wL0czrmXmXuckFEhDeNLW1hcWl5Zza3l1zc2t7b1nd2mCCKOSQMHLOBtBwnCqE8akkpG2iEnyHMYaTnDy4nfuiNc0MC/kXFILA/1fepSjKSSbP2oW6P9+7TB+AS6xUFxdNwd0VLpx7ArtxVbLxhlIwWcJ2ZGCiBD3dY/u70ARx7xJWZIiI5phNJKEJcUMzLOdyNBQoSHqE86ivrII8JK0oPG8FApPegGXJUvYar+3kiQJ0TsOWrSQ3IgZr2J+J/XiaR7YSXUDyNJfDx9yI0YlAGcpAN7lBMsWawIwpyqv0I8QBxhqTLMqxDM2ZPnSbNSNs/K5vVpoVrL4siBfXAAisAE56AKrkAdNAAGD+AJvIBX7VF71t609+nogpbt7IE/0D6+Adp7mzc=</latexit>���
���y � f(h(x, ⇠))

���
���
2

2Quadratic

<latexit sha1_base64="Utoszvz1pfkDoVdAMYxP+KzsTcs="></latexit>y00 · · · y0m
y10 · · · y1m
y20 · · · y2m
y30 · · · y3m
y40 · · · y4m
...

...
yT0 · · · yTm

<latexit sha1_base64="urK8QiheyVUzd9FMkZ2cRM+bgpY="></latexit>�00 · · · �0m0

�10 · · · �1m0

�20 · · · �2m0

�30 · · · �3m0

�40 · · · �4m0

...
...

�T0 · · · �Tm0

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="b11IR/tCXyhPqsVv76I+GVbzOYA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK1hbaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmlldW19o7xZ2dre2d2r7h88mjjVjLdYLGPdCajhUijeQoGSdxLNaRRI3g7GN1O//cS1EbF6wCzhfkSHSoSCUbTSfdZ3+9WaW3dnIMvEK0gNCjT71a/eIGZpxBUySY3pem6Cfk41Cib5pNJLDU8oG9Mh71qqaMSNn89OnZATqwxIGGtbCslM/T2R08iYLApsZ0RxZBa9qfif100xvPJzoZIUuWLzRWEqCcZk+jcZCM0ZyswSyrSwtxI2opoytOlUbAje4svL5PGs7l3UvbvzWuO6iKMMR3AMp+DBJTTgFprQAgZDeIZXeHOk8+K8Ox/z1pJTzBzCHzifPw2qjaY=</latexit>y0

<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

Loss

<latexit sha1_base64="b11IR/tCXyhPqsVv76I+GVbzOYA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK1hbaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmlldW19o7xZ2dre2d2r7h88mjjVjLdYLGPdCajhUijeQoGSdxLNaRRI3g7GN1O//cS1EbF6wCzhfkSHSoSCUbTSfdZ3+9WaW3dnIMvEK0gNCjT71a/eIGZpxBUySY3pem6Cfk41Cib5pNJLDU8oG9Mh71qqaMSNn89OnZATqwxIGGtbCslM/T2R08iYLApsZ0RxZBa9qfif100xvPJzoZIUuWLzRWEqCcZk+jcZCM0ZyswSyrSwtxI2opoytOlUbAje4svL5PGs7l3UvbvzWuO6iKMMR3AMp+DBJTTgFprQAgZDeIZXeHOk8+K8Ox/z1pJTzBzCHzifPw2qjaY=</latexit>y0

<latexit sha1_base64="RsbiS6X+es/8iEf75wCuFjYuphc=">AAACC3icbVC7TsMwFL3hWcorwMhitUJiqpIKAWMFC2OR6ENqS+Q4TmvViSPbQapCdxZ+hYUBhFj5ATb+BrfNUFqOdK+OzrlX9j1+wpnSjvNjrayurW9sFraK2zu7e/v2wWFTiVQS2iCCC9n2saKcxbShmea0nUiKI5/Tlj+8nvitByoVE/GdHiW0F+F+zEJGsDaSZ5e6Pus/oryTQGg0p3jV+yry7LJTcaZAy8TNSRly1D37uxsIkkY01oRjpTquk+hehqVmhNNxsZsqmmAyxH3aMTTGEVW9bHrLGJ0YJUChkKZijabq/EaGI6VGkW8mI6wHatGbiP95nVSHl72MxUmqaUxmD4UpR1qgSTAoYJISzUeGYCKZ+SsiAywx0Sa+ognBXTx5mTSrFfe84t6elWtXeRwFOIYSnIILF1CDG6hDAwg8wQu8wbv1bL1aH9bnbHTFyneO4A+sr19WFZn0</latexit>���� ·
����2
2

Loss Functions



INPUTS OUTPUTS
(Independent Variables)(Dependent Variables)

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="6dhYD7caT1adgpPJolQVQJy2us8="></latexit>

⇠00 · · · ⇠0n0

⇠10 · · · ⇠1n0

⇠20 · · · ⇠2n0

⇠30 · · · ⇠3n0

⇠40 · · · ⇠4n0

...
...

⇠T0 · · · ⇠Tn0

<latexit sha1_base64="vXDe7QNhqf3CfqvBdZrLR22vYcc="></latexit>x00 · · · x0n

x10 · · · x1n

x20 · · · x2n

x30 · · · x3n

x40 · · · x4n
...

...
xT0 · · · xTn

<latexit sha1_base64="K776dgLl+Ed2zAAzWvqrHBda0lc=">AAAB8XicbVA9SwNBEJ3zM8avqKXNYRCswp2IWgZtLCwimA9MjrC32UuW7O0eu3NKOPIvbCwUsfXf2Plv3CRXaOKDgcd7M8zMCxPBDXret7O0vLK6tl7YKG5ube/slvb2G0almrI6VULpVkgME1yyOnIUrJVoRuJQsGY4vJ74zUemDVfyHkcJC2LSlzzilKCVHjq3LEKitXrqlspexZvCXSR+TsqQo9YtfXV6iqYxk0gFMabtewkGGdHIqWDjYic1LCF0SPqsbakkMTNBNr147B5bpedGStuS6E7V3xMZiY0ZxaHtjAkOzLw3Ef/z2ilGl0HGZZIik3S2KEqFi8qdvO/2uGYUxcgSQjW3t7p0QDShaEMq2hD8+ZcXSeO04p9X/LuzcvUqj6MAh3AEJ+DDBVThBmpQBwoSnuEV3hzjvDjvzsesdcnJZw7gD5zPH7uCkPY=</latexit>(

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="1nveRc7U+BKSGSqyv3jeBh/OW+Q="></latexit>

h00(x0, ⇠0) · · · h0n(x0, ⇠0)
h10(x1, ⇠1) · · · h1n(x1, ⇠1)
h20(x2, ⇠2) · · · h2n(x2, ⇠2)
h30(x3, ⇠3) · · · h3n(x3, ⇠3)
h40(x4, ⇠4) · · · h4n(x4, ⇠4)

...
...

hT0(xT , ⇠T ) · · · hTn(xT , ⇠T )

BASIS 
FUNCTIONS

<latexit sha1_base64="K776dgLl+Ed2zAAzWvqrHBda0lc=">AAAB8XicbVA9SwNBEJ3zM8avqKXNYRCswp2IWgZtLCwimA9MjrC32UuW7O0eu3NKOPIvbCwUsfXf2Plv3CRXaOKDgcd7M8zMCxPBDXret7O0vLK6tl7YKG5ube/slvb2G0almrI6VULpVkgME1yyOnIUrJVoRuJQsGY4vJ74zUemDVfyHkcJC2LSlzzilKCVHjq3LEKitXrqlspexZvCXSR+TsqQo9YtfXV6iqYxk0gFMabtewkGGdHIqWDjYic1LCF0SPqsbakkMTNBNr147B5bpedGStuS6E7V3xMZiY0ZxaHtjAkOzLw3Ef/z2ilGl0HGZZIik3S2KEqFi8qdvO/2uGYUxcgSQjW3t7p0QDShaEMq2hD8+ZcXSeO04p9X/LuzcvUqj6MAh3AEJ+DDBVThBmpQBwoSnuEV3hzjvDjvzsesdcnJZw7gD5zPH7uCkPY=</latexit>(

<latexit sha1_base64="JYdO5xnxZ9lCLf2gGGTtG0omxKY=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARWpCSiKgboejGZQX7gDaEyXTSDp08mLmRhtCNv+LGhSJu/Qx3/o3TNgttPXDhcM693HuPFwuuwLK+jaXlldW19cJGcXNre2fX3NtvqiiRlDVoJCLZ9ohigoesARwEa8eSkcATrOUNbyd+65FJxaPwAdKYOQHph9znlICWXPMwdQFfY788cKE8cuG0O+IuVCquWbKq1hR4kdg5KaEcddf86vYimgQsBCqIUh3bisHJiAROBRsXu4liMaFD0mcdTUMSMOVk0wfG+EQrPexHUlcIeKr+nshIoFQaeLozIDBQ895E/M/rJOBfORkP4wRYSGeL/ERgiPAkDdzjklEQqSaESq5vxXRAJKGgMyvqEOz5lxdJ86xqX1Tt+/NS7SaPo4CO0DEqIxtdohq6Q3XUQBSN0TN6RW/Gk/FivBsfs9YlI585QH9gfP4Ap6yVKg==</latexit>

yt = f(ht(xt, ⇠t))

LOSS FUNCTIONS BASIS FUNCTIONS
<latexit sha1_base64="WUdR6ukixbKuksGSrHvjJSRi1/0=">AAACIHicbZDLSgMxFIYzXmu9VV26CRahbspMFetGKLpxWcFeoB2HTJq2oZkLyRlpGfoobnwVNy4U0Z0+jel08NL6Q+DjP+dwcn43FFyBaX4YC4tLyyurmbXs+sbm1nZuZ7eugkhSVqOBCGTTJYoJ7rMacBCsGUpGPFewhju4nNQbd0wqHvg3MAqZ7ZGez7ucEtCWkyv3HSgMHTjC57jt8l4LW7iNh04M5vgbbks/eJy02U4ubxbNRHgerBTyKFXVyb23OwGNPOYDFUSplmWGYMdEAqeCjbPtSLGQ0AHpsZZGn3hM2XFy4BgfaqeDu4HUzwecuL8nYuIpNfJc3ekR6KvZ2sT8r9aKoHtmx9wPI2A+nS7qRgJDgCdp4Q6XjIIYaSBUcv1XTPtEEgo606wOwZo9eR7qpaJ1WrSuT/KVizSODNpHB6iALFRGFXSFqqiGKLpHj+gZvRgPxpPxarxNWxeMdGYP/ZHx+QWAzaC+</latexit>

ht(xt) =
⇥
1 xt0 x2

t0 x3
t0

⇤

<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

<latexit sha1_base64="K776dgLl+Ed2zAAzWvqrHBda0lc=">AAAB8XicbVA9SwNBEJ3zM8avqKXNYRCswp2IWgZtLCwimA9MjrC32UuW7O0eu3NKOPIvbCwUsfXf2Plv3CRXaOKDgcd7M8zMCxPBDXret7O0vLK6tl7YKG5ube/slvb2G0almrI6VULpVkgME1yyOnIUrJVoRuJQsGY4vJ74zUemDVfyHkcJC2LSlzzilKCVHjq3LEKitXrqlspexZvCXSR+TsqQo9YtfXV6iqYxk0gFMabtewkGGdHIqWDjYic1LCF0SPqsbakkMTNBNr147B5bpedGStuS6E7V3xMZiY0ZxaHtjAkOzLw3Ef/z2ilGl0HGZZIik3S2KEqFi8qdvO/2uGYUxcgSQjW3t7p0QDShaEMq2hD8+ZcXSeO04p9X/LuzcvUqj6MAh3AEJ+DDBVThBmpQBwoSnuEV3hzjvDjvzsesdcnJZw7gD5zPH7uCkPY=</latexit>(
<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

<latexit sha1_base64="PogB+z+7+yCdyQDFZp3fNNIZrYI=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9Vj04rGCaQttLJvtpl262YTdiVhKf4MXD4p49Qd589+4bXPQ1gcDj/dmmJkXplIYdN1vZ2V1bX1js7BV3N7Z3dsvHRw2TJJpxn2WyES3Qmq4FIr7KFDyVqo5jUPJm+HwZuo3H7k2IlH3OEp5ENO+EpFgFK3kP3Xdh2q3VHYr7gxkmXg5KUOOerf01eklLIu5QiapMW3PTTEYU42CST4pdjLDU8qGtM/blioacxOMZ8dOyKlVeiRKtC2FZKb+nhjT2JhRHNrOmOLALHpT8T+vnWF0FYyFSjPkis0XRZkkmJDp56QnNGcoR5ZQpoW9lbAB1ZShzadoQ/AWX14mjWrFu6h4d+fl2nUeRwGO4QTOwINLqMEt1MEHBgKe4RXeHOW8OO/Ox7x1xclnjuAPnM8fMrGOSQ==</latexit>

x2
0

<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

<latexit sha1_base64="ca6eMRaf6k+v/DhpsV0AUXqsO4M=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KomKeix68VjBtIU2ls120i7dbMLuRiylv8GLB0W8+oO8+W/ctjlo64OBx3szzMwLU8G1cd1vZ2l5ZXVtvbBR3Nza3tkt7e3XdZIphj5LRKKaIdUouETfcCOwmSqkcSiwEQ5uJn7jEZXmibw3wxSDmPYkjzijxkr+U8d9OOuUym7FnYIsEi8nZchR65S+2t2EZTFKwwTVuuW5qQlGVBnOBI6L7UxjStmA9rBlqaQx6mA0PXZMjq3SJVGibElDpurviRGNtR7Goe2MqenreW8i/ue1MhNdBSMu08ygZLNFUSaIScjkc9LlCpkRQ0soU9zeSlifKsqMzadoQ/DmX14k9dOKd1Hx7s7L1es8jgIcwhGcgAeXUIVbqIEPDDg8wyu8OdJ5cd6dj1nrkpPPHMAfOJ8/NDWOSg==</latexit>

x3
0

<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

<latexit sha1_base64="b11IR/tCXyhPqsVv76I+GVbzOYA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK1hbaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmlldW19o7xZ2dre2d2r7h88mjjVjLdYLGPdCajhUijeQoGSdxLNaRRI3g7GN1O//cS1EbF6wCzhfkSHSoSCUbTSfdZ3+9WaW3dnIMvEK0gNCjT71a/eIGZpxBUySY3pem6Cfk41Cib5pNJLDU8oG9Mh71qqaMSNn89OnZATqwxIGGtbCslM/T2R08iYLApsZ0RxZBa9qfif100xvPJzoZIUuWLzRWEqCcZk+jcZCM0ZyswSyrSwtxI2opoytOlUbAje4svL5PGs7l3UvbvzWuO6iKMMR3AMp+DBJTTgFprQAgZDeIZXeHOk8+K8Ox/z1pJTzBzCHzifPw2qjaY=</latexit>y0

Hinge 
Loss

<latexit sha1_base64="Utoszvz1pfkDoVdAMYxP+KzsTcs="></latexit>y00 · · · y0m
y10 · · · y1m
y20 · · · y2m
y30 · · · y3m
y40 · · · y4m
...

...
yT0 · · · yTm

<latexit sha1_base64="urK8QiheyVUzd9FMkZ2cRM+bgpY="></latexit>�00 · · · �0m0

�10 · · · �1m0

�20 · · · �2m0

�30 · · · �3m0

�40 · · · �4m0

...
...

�T0 · · · �Tm0

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="b11IR/tCXyhPqsVv76I+GVbzOYA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK1hbaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmlldW19o7xZ2dre2d2r7h88mjjVjLdYLGPdCajhUijeQoGSdxLNaRRI3g7GN1O//cS1EbF6wCzhfkSHSoSCUbTSfdZ3+9WaW3dnIMvEK0gNCjT71a/eIGZpxBUySY3pem6Cfk41Cib5pNJLDU8oG9Mh71qqaMSNn89OnZATqwxIGGtbCslM/T2R08iYLApsZ0RxZBa9qfif100xvPJzoZIUuWLzRWEqCcZk+jcZCM0ZyswSyrSwtxI2opoytOlUbAje4svL5PGs7l3UvbvzWuO6iKMMR3AMp+DBJTTgFprQAgZDeIZXeHOk8+K8Ox/z1pJTzBzCHzifPw2qjaY=</latexit>y0

<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

Loss

<latexit sha1_base64="b11IR/tCXyhPqsVv76I+GVbzOYA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK1hbaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmlldW19o7xZ2dre2d2r7h88mjjVjLdYLGPdCajhUijeQoGSdxLNaRRI3g7GN1O//cS1EbF6wCzhfkSHSoSCUbTSfdZ3+9WaW3dnIMvEK0gNCjT71a/eIGZpxBUySY3pem6Cfk41Cib5pNJLDU8oG9Mh71qqaMSNn89OnZATqwxIGGtbCslM/T2R08iYLApsZ0RxZBa9qfif100xvPJzoZIUuWLzRWEqCcZk+jcZCM0ZyswSyrSwtxI2opoytOlUbAje4svL5PGs7l3UvbvzWuO6iKMMR3AMp+DBJTTgFprQAgZDeIZXeHOk8+K8Ox/z1pJTzBzCHzifPw2qjaY=</latexit>y0

<latexit sha1_base64="V3itIuNFxcSDa0xouY4PwzFmoNY=">AAACGnicbVDLSgNBEJyNrxhfUY9eBoOQQAy7Iuox6MVjBPOAbFhmJ7PJkJndZaZXEpZ8hxd/xYsHRbyJF//GyeOgiQUNRVU33V1+LLgG2/62Miura+sb2c3c1vbO7l5+/6Cho0RRVqeRiFTLJ5oJHrI6cBCsFStGpC9Y0x/cTPzmA1OaR+E9jGLWkaQX8oBTAkby8o6rE+kBdrEryRC7Pu+5qV0eeXAaFPseFIcelN0h96BUmppjL1+wK/YUeJk4c1JAc9S8/KfbjWgiWQhUEK3bjh1DJyUKOBVsnHMTzWJCB6TH2oaGRDLdSaevjfGJUbo4iJSpEPBU/T2REqn1SPqmUxLo60VvIv7ntRMIrjopD+MEWEhni4JEYIjwJCfc5YpRECNDCFXc3IppnyhCwaSZMyE4iy8vk8ZZxbmoOHfnher1PI4sOkLHqIgcdImq6BbVUB1R9Iie0St6s56sF+vd+pi1Zqz5zCH6A+vrB3rTn+g=</latexit>X

t

max
�
0, yt � f(ht(xt, ⇠t))

 

<latexit sha1_base64="ekPOXq6t6sylQTfXv3/qmpNPeHY=">AAACDHicbVDLSsNAFJ34rPVVdelmsAgVpCQi6rLoxmUF+4AmlMlk0g6dScLMjbSEfoAbf8WNC0Xc+gHu/BunbRbaemDgcM653LnHTwTXYNvf1tLyyuraemGjuLm1vbNb2ttv6jhVlDVoLGLV9olmgkesARwEayeKEekL1vIHNxO/9cCU5nF0D6OEeZL0Ih5ySsBI3VLZBTaETJLhGLs+77kZtk9xxaVBDCczZWxSdtWeAi8SJydllKPeLX25QUxTySKggmjdcewEvIwo4FSwcdFNNUsIHZAe6xgaEcm0l02PGeNjowQ4jJV5EeCp+nsiI1LrkfRNUhLo63lvIv7ndVIIr7yMR0kKLKKzRWEqMMR40gwOuGIUxMgQQhU3f8W0TxShYPormhKc+ZMXSfOs6lxUnbvzcu06r6OADtERqiAHXaIaukV11EAUPaJn9IrerCfrxXq3PmbRJSufOUB/YH3+ADJZmm0=</latexit>

max
�
0, (·)

 

Loss Functions



INPUTS OUTPUTS
(Independent Variables)(Dependent Variables)

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="6dhYD7caT1adgpPJolQVQJy2us8="></latexit>

⇠00 · · · ⇠0n0

⇠10 · · · ⇠1n0

⇠20 · · · ⇠2n0

⇠30 · · · ⇠3n0

⇠40 · · · ⇠4n0

...
...

⇠T0 · · · ⇠Tn0

<latexit sha1_base64="vXDe7QNhqf3CfqvBdZrLR22vYcc="></latexit>x00 · · · x0n

x10 · · · x1n

x20 · · · x2n

x30 · · · x3n

x40 · · · x4n
...

...
xT0 · · · xTn

<latexit sha1_base64="K776dgLl+Ed2zAAzWvqrHBda0lc=">AAAB8XicbVA9SwNBEJ3zM8avqKXNYRCswp2IWgZtLCwimA9MjrC32UuW7O0eu3NKOPIvbCwUsfXf2Plv3CRXaOKDgcd7M8zMCxPBDXret7O0vLK6tl7YKG5ube/slvb2G0almrI6VULpVkgME1yyOnIUrJVoRuJQsGY4vJ74zUemDVfyHkcJC2LSlzzilKCVHjq3LEKitXrqlspexZvCXSR+TsqQo9YtfXV6iqYxk0gFMabtewkGGdHIqWDjYic1LCF0SPqsbakkMTNBNr147B5bpedGStuS6E7V3xMZiY0ZxaHtjAkOzLw3Ef/z2ilGl0HGZZIik3S2KEqFi8qdvO/2uGYUxcgSQjW3t7p0QDShaEMq2hD8+ZcXSeO04p9X/LuzcvUqj6MAh3AEJ+DDBVThBmpQBwoSnuEV3hzjvDjvzsesdcnJZw7gD5zPH7uCkPY=</latexit>(

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="1nveRc7U+BKSGSqyv3jeBh/OW+Q="></latexit>

h00(x0, ⇠0) · · · h0n(x0, ⇠0)
h10(x1, ⇠1) · · · h1n(x1, ⇠1)
h20(x2, ⇠2) · · · h2n(x2, ⇠2)
h30(x3, ⇠3) · · · h3n(x3, ⇠3)
h40(x4, ⇠4) · · · h4n(x4, ⇠4)

...
...

hT0(xT , ⇠T ) · · · hTn(xT , ⇠T )

BASIS 
FUNCTIONS

<latexit sha1_base64="K776dgLl+Ed2zAAzWvqrHBda0lc=">AAAB8XicbVA9SwNBEJ3zM8avqKXNYRCswp2IWgZtLCwimA9MjrC32UuW7O0eu3NKOPIvbCwUsfXf2Plv3CRXaOKDgcd7M8zMCxPBDXret7O0vLK6tl7YKG5ube/slvb2G0almrI6VULpVkgME1yyOnIUrJVoRuJQsGY4vJ74zUemDVfyHkcJC2LSlzzilKCVHjq3LEKitXrqlspexZvCXSR+TsqQo9YtfXV6iqYxk0gFMabtewkGGdHIqWDjYic1LCF0SPqsbakkMTNBNr147B5bpedGStuS6E7V3xMZiY0ZxaHtjAkOzLw3Ef/z2ilGl0HGZZIik3S2KEqFi8qdvO/2uGYUxcgSQjW3t7p0QDShaEMq2hD8+ZcXSeO04p9X/LuzcvUqj6MAh3AEJ+DDBVThBmpQBwoSnuEV3hzjvDjvzsesdcnJZw7gD5zPH7uCkPY=</latexit>(

<latexit sha1_base64="JYdO5xnxZ9lCLf2gGGTtG0omxKY=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARWpCSiKgboejGZQX7gDaEyXTSDp08mLmRhtCNv+LGhSJu/Qx3/o3TNgttPXDhcM693HuPFwuuwLK+jaXlldW19cJGcXNre2fX3NtvqiiRlDVoJCLZ9ohigoesARwEa8eSkcATrOUNbyd+65FJxaPwAdKYOQHph9znlICWXPMwdQFfY788cKE8cuG0O+IuVCquWbKq1hR4kdg5KaEcddf86vYimgQsBCqIUh3bisHJiAROBRsXu4liMaFD0mcdTUMSMOVk0wfG+EQrPexHUlcIeKr+nshIoFQaeLozIDBQ895E/M/rJOBfORkP4wRYSGeL/ERgiPAkDdzjklEQqSaESq5vxXRAJKGgMyvqEOz5lxdJ86xqX1Tt+/NS7SaPo4CO0DEqIxtdohq6Q3XUQBSN0TN6RW/Gk/FivBsfs9YlI585QH9gfP4Ap6yVKg==</latexit>

yt = f(ht(xt, ⇠t))

LOSS FUNCTIONS BASIS FUNCTIONS
<latexit sha1_base64="WUdR6ukixbKuksGSrHvjJSRi1/0=">AAACIHicbZDLSgMxFIYzXmu9VV26CRahbspMFetGKLpxWcFeoB2HTJq2oZkLyRlpGfoobnwVNy4U0Z0+jel08NL6Q+DjP+dwcn43FFyBaX4YC4tLyyurmbXs+sbm1nZuZ7eugkhSVqOBCGTTJYoJ7rMacBCsGUpGPFewhju4nNQbd0wqHvg3MAqZ7ZGez7ucEtCWkyv3HSgMHTjC57jt8l4LW7iNh04M5vgbbks/eJy02U4ubxbNRHgerBTyKFXVyb23OwGNPOYDFUSplmWGYMdEAqeCjbPtSLGQ0AHpsZZGn3hM2XFy4BgfaqeDu4HUzwecuL8nYuIpNfJc3ekR6KvZ2sT8r9aKoHtmx9wPI2A+nS7qRgJDgCdp4Q6XjIIYaSBUcv1XTPtEEgo606wOwZo9eR7qpaJ1WrSuT/KVizSODNpHB6iALFRGFXSFqqiGKLpHj+gZvRgPxpPxarxNWxeMdGYP/ZHx+QWAzaC+</latexit>

ht(xt) =
⇥
1 xt0 x2

t0 x3
t0

⇤

<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

<latexit sha1_base64="K776dgLl+Ed2zAAzWvqrHBda0lc=">AAAB8XicbVA9SwNBEJ3zM8avqKXNYRCswp2IWgZtLCwimA9MjrC32UuW7O0eu3NKOPIvbCwUsfXf2Plv3CRXaOKDgcd7M8zMCxPBDXret7O0vLK6tl7YKG5ube/slvb2G0almrI6VULpVkgME1yyOnIUrJVoRuJQsGY4vJ74zUemDVfyHkcJC2LSlzzilKCVHjq3LEKitXrqlspexZvCXSR+TsqQo9YtfXV6iqYxk0gFMabtewkGGdHIqWDjYic1LCF0SPqsbakkMTNBNr147B5bpedGStuS6E7V3xMZiY0ZxaHtjAkOzLw3Ef/z2ilGl0HGZZIik3S2KEqFi8qdvO/2uGYUxcgSQjW3t7p0QDShaEMq2hD8+ZcXSeO04p9X/LuzcvUqj6MAh3AEJ+DDBVThBmpQBwoSnuEV3hzjvDjvzsesdcnJZw7gD5zPH7uCkPY=</latexit>(
<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

<latexit sha1_base64="PogB+z+7+yCdyQDFZp3fNNIZrYI=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9Vj04rGCaQttLJvtpl262YTdiVhKf4MXD4p49Qd589+4bXPQ1gcDj/dmmJkXplIYdN1vZ2V1bX1js7BV3N7Z3dsvHRw2TJJpxn2WyES3Qmq4FIr7KFDyVqo5jUPJm+HwZuo3H7k2IlH3OEp5ENO+EpFgFK3kP3Xdh2q3VHYr7gxkmXg5KUOOerf01eklLIu5QiapMW3PTTEYU42CST4pdjLDU8qGtM/blioacxOMZ8dOyKlVeiRKtC2FZKb+nhjT2JhRHNrOmOLALHpT8T+vnWF0FYyFSjPkis0XRZkkmJDp56QnNGcoR5ZQpoW9lbAB1ZShzadoQ/AWX14mjWrFu6h4d+fl2nUeRwGO4QTOwINLqMEt1MEHBgKe4RXeHOW8OO/Ox7x1xclnjuAPnM8fMrGOSQ==</latexit>

x2
0

<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

<latexit sha1_base64="ca6eMRaf6k+v/DhpsV0AUXqsO4M=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KomKeix68VjBtIU2ls120i7dbMLuRiylv8GLB0W8+oO8+W/ctjlo64OBx3szzMwLU8G1cd1vZ2l5ZXVtvbBR3Nza3tkt7e3XdZIphj5LRKKaIdUouETfcCOwmSqkcSiwEQ5uJn7jEZXmibw3wxSDmPYkjzijxkr+U8d9OOuUym7FnYIsEi8nZchR65S+2t2EZTFKwwTVuuW5qQlGVBnOBI6L7UxjStmA9rBlqaQx6mA0PXZMjq3SJVGibElDpurviRGNtR7Goe2MqenreW8i/ue1MhNdBSMu08ygZLNFUSaIScjkc9LlCpkRQ0soU9zeSlifKsqMzadoQ/DmX14k9dOKd1Hx7s7L1es8jgIcwhGcgAeXUIVbqIEPDDg8wyu8OdJ5cd6dj1nrkpPPHMAfOJ8/NDWOSg==</latexit>

x3
0

<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

<latexit sha1_base64="b11IR/tCXyhPqsVv76I+GVbzOYA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK1hbaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmlldW19o7xZ2dre2d2r7h88mjjVjLdYLGPdCajhUijeQoGSdxLNaRRI3g7GN1O//cS1EbF6wCzhfkSHSoSCUbTSfdZ3+9WaW3dnIMvEK0gNCjT71a/eIGZpxBUySY3pem6Cfk41Cib5pNJLDU8oG9Mh71qqaMSNn89OnZATqwxIGGtbCslM/T2R08iYLApsZ0RxZBa9qfif100xvPJzoZIUuWLzRWEqCcZk+jcZCM0ZyswSyrSwtxI2opoytOlUbAje4svL5PGs7l3UvbvzWuO6iKMMR3AMp+DBJTTgFprQAgZDeIZXeHOk8+K8Ox/z1pJTzBzCHzifPw2qjaY=</latexit>y0

Hinge 
Loss

<latexit sha1_base64="Utoszvz1pfkDoVdAMYxP+KzsTcs="></latexit>y00 · · · y0m
y10 · · · y1m
y20 · · · y2m
y30 · · · y3m
y40 · · · y4m
...

...
yT0 · · · yTm

<latexit sha1_base64="urK8QiheyVUzd9FMkZ2cRM+bgpY="></latexit>�00 · · · �0m0

�10 · · · �1m0

�20 · · · �2m0

�30 · · · �3m0

�40 · · · �4m0

...
...

�T0 · · · �Tm0

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="b11IR/tCXyhPqsVv76I+GVbzOYA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK1hbaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmlldW19o7xZ2dre2d2r7h88mjjVjLdYLGPdCajhUijeQoGSdxLNaRRI3g7GN1O//cS1EbF6wCzhfkSHSoSCUbTSfdZ3+9WaW3dnIMvEK0gNCjT71a/eIGZpxBUySY3pem6Cfk41Cib5pNJLDU8oG9Mh71qqaMSNn89OnZATqwxIGGtbCslM/T2R08iYLApsZ0RxZBa9qfif100xvPJzoZIUuWLzRWEqCcZk+jcZCM0ZyswSyrSwtxI2opoytOlUbAje4svL5PGs7l3UvbvzWuO6iKMMR3AMp+DBJTTgFprQAgZDeIZXeHOk8+K8Ox/z1pJTzBzCHzifPw2qjaY=</latexit>y0

<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

Loss

<latexit sha1_base64="b11IR/tCXyhPqsVv76I+GVbzOYA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK1hbaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmlldW19o7xZ2dre2d2r7h88mjjVjLdYLGPdCajhUijeQoGSdxLNaRRI3g7GN1O//cS1EbF6wCzhfkSHSoSCUbTSfdZ3+9WaW3dnIMvEK0gNCjT71a/eIGZpxBUySY3pem6Cfk41Cib5pNJLDU8oG9Mh71qqaMSNn89OnZATqwxIGGtbCslM/T2R08iYLApsZ0RxZBa9qfif100xvPJzoZIUuWLzRWEqCcZk+jcZCM0ZyswSyrSwtxI2opoytOlUbAje4svL5PGs7l3UvbvzWuO6iKMMR3AMp+DBJTTgFprQAgZDeIZXeHOk8+K8Ox/z1pJTzBzCHzifPw2qjaY=</latexit>y0

<latexit sha1_base64="V3itIuNFxcSDa0xouY4PwzFmoNY=">AAACGnicbVDLSgNBEJyNrxhfUY9eBoOQQAy7Iuox6MVjBPOAbFhmJ7PJkJndZaZXEpZ8hxd/xYsHRbyJF//GyeOgiQUNRVU33V1+LLgG2/62Miura+sb2c3c1vbO7l5+/6Cho0RRVqeRiFTLJ5oJHrI6cBCsFStGpC9Y0x/cTPzmA1OaR+E9jGLWkaQX8oBTAkby8o6rE+kBdrEryRC7Pu+5qV0eeXAaFPseFIcelN0h96BUmppjL1+wK/YUeJk4c1JAc9S8/KfbjWgiWQhUEK3bjh1DJyUKOBVsnHMTzWJCB6TH2oaGRDLdSaevjfGJUbo4iJSpEPBU/T2REqn1SPqmUxLo60VvIv7ntRMIrjopD+MEWEhni4JEYIjwJCfc5YpRECNDCFXc3IppnyhCwaSZMyE4iy8vk8ZZxbmoOHfnher1PI4sOkLHqIgcdImq6BbVUB1R9Iie0St6s56sF+vd+pi1Zqz5zCH6A+vrB3rTn+g=</latexit>X

t

max
�
0, yt � f(ht(xt, ⇠t))

 

<latexit sha1_base64="ekPOXq6t6sylQTfXv3/qmpNPeHY=">AAACDHicbVDLSsNAFJ34rPVVdelmsAgVpCQi6rLoxmUF+4AmlMlk0g6dScLMjbSEfoAbf8WNC0Xc+gHu/BunbRbaemDgcM653LnHTwTXYNvf1tLyyuraemGjuLm1vbNb2ttv6jhVlDVoLGLV9olmgkesARwEayeKEekL1vIHNxO/9cCU5nF0D6OEeZL0Ih5ySsBI3VLZBTaETJLhGLs+77kZtk9xxaVBDCczZWxSdtWeAi8SJydllKPeLX25QUxTySKggmjdcewEvIwo4FSwcdFNNUsIHZAe6xgaEcm0l02PGeNjowQ4jJV5EeCp+nsiI1LrkfRNUhLo63lvIv7ndVIIr7yMR0kKLKKzRWEqMMR40gwOuGIUxMgQQhU3f8W0TxShYPormhKc+ZMXSfOs6lxUnbvzcu06r6OADtERqiAHXaIaukV11EAUPaJn9IrerCfrxXq3PmbRJSufOUB/YH3+ADJZmm0=</latexit>

max
�
0, (·)

 

Loss Functions



INPUTS OUTPUTS
(Independent Variables)(Dependent Variables)

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="6dhYD7caT1adgpPJolQVQJy2us8="></latexit>

⇠00 · · · ⇠0n0

⇠10 · · · ⇠1n0

⇠20 · · · ⇠2n0

⇠30 · · · ⇠3n0

⇠40 · · · ⇠4n0

...
...

⇠T0 · · · ⇠Tn0

<latexit sha1_base64="vXDe7QNhqf3CfqvBdZrLR22vYcc="></latexit>x00 · · · x0n

x10 · · · x1n

x20 · · · x2n

x30 · · · x3n

x40 · · · x4n
...

...
xT0 · · · xTn

<latexit sha1_base64="K776dgLl+Ed2zAAzWvqrHBda0lc=">AAAB8XicbVA9SwNBEJ3zM8avqKXNYRCswp2IWgZtLCwimA9MjrC32UuW7O0eu3NKOPIvbCwUsfXf2Plv3CRXaOKDgcd7M8zMCxPBDXret7O0vLK6tl7YKG5ube/slvb2G0almrI6VULpVkgME1yyOnIUrJVoRuJQsGY4vJ74zUemDVfyHkcJC2LSlzzilKCVHjq3LEKitXrqlspexZvCXSR+TsqQo9YtfXV6iqYxk0gFMabtewkGGdHIqWDjYic1LCF0SPqsbakkMTNBNr147B5bpedGStuS6E7V3xMZiY0ZxaHtjAkOzLw3Ef/z2ilGl0HGZZIik3S2KEqFi8qdvO/2uGYUxcgSQjW3t7p0QDShaEMq2hD8+ZcXSeO04p9X/LuzcvUqj6MAh3AEJ+DDBVThBmpQBwoSnuEV3hzjvDjvzsesdcnJZw7gD5zPH7uCkPY=</latexit>(

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="1nveRc7U+BKSGSqyv3jeBh/OW+Q="></latexit>

h00(x0, ⇠0) · · · h0n(x0, ⇠0)
h10(x1, ⇠1) · · · h1n(x1, ⇠1)
h20(x2, ⇠2) · · · h2n(x2, ⇠2)
h30(x3, ⇠3) · · · h3n(x3, ⇠3)
h40(x4, ⇠4) · · · h4n(x4, ⇠4)

...
...

hT0(xT , ⇠T ) · · · hTn(xT , ⇠T )

BASIS 
FUNCTIONS

<latexit sha1_base64="K776dgLl+Ed2zAAzWvqrHBda0lc=">AAAB8XicbVA9SwNBEJ3zM8avqKXNYRCswp2IWgZtLCwimA9MjrC32UuW7O0eu3NKOPIvbCwUsfXf2Plv3CRXaOKDgcd7M8zMCxPBDXret7O0vLK6tl7YKG5ube/slvb2G0almrI6VULpVkgME1yyOnIUrJVoRuJQsGY4vJ74zUemDVfyHkcJC2LSlzzilKCVHjq3LEKitXrqlspexZvCXSR+TsqQo9YtfXV6iqYxk0gFMabtewkGGdHIqWDjYic1LCF0SPqsbakkMTNBNr147B5bpedGStuS6E7V3xMZiY0ZxaHtjAkOzLw3Ef/z2ilGl0HGZZIik3S2KEqFi8qdvO/2uGYUxcgSQjW3t7p0QDShaEMq2hD8+ZcXSeO04p9X/LuzcvUqj6MAh3AEJ+DDBVThBmpQBwoSnuEV3hzjvDjvzsesdcnJZw7gD5zPH7uCkPY=</latexit>(

<latexit sha1_base64="JYdO5xnxZ9lCLf2gGGTtG0omxKY=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARWpCSiKgboejGZQX7gDaEyXTSDp08mLmRhtCNv+LGhSJu/Qx3/o3TNgttPXDhcM693HuPFwuuwLK+jaXlldW19cJGcXNre2fX3NtvqiiRlDVoJCLZ9ohigoesARwEa8eSkcATrOUNbyd+65FJxaPwAdKYOQHph9znlICWXPMwdQFfY788cKE8cuG0O+IuVCquWbKq1hR4kdg5KaEcddf86vYimgQsBCqIUh3bisHJiAROBRsXu4liMaFD0mcdTUMSMOVk0wfG+EQrPexHUlcIeKr+nshIoFQaeLozIDBQ895E/M/rJOBfORkP4wRYSGeL/ERgiPAkDdzjklEQqSaESq5vxXRAJKGgMyvqEOz5lxdJ86xqX1Tt+/NS7SaPo4CO0DEqIxtdohq6Q3XUQBSN0TN6RW/Gk/FivBsfs9YlI585QH9gfP4Ap6yVKg==</latexit>

yt = f(ht(xt, ⇠t))

LOSS FUNCTIONS BASIS FUNCTIONS
<latexit sha1_base64="WUdR6ukixbKuksGSrHvjJSRi1/0=">AAACIHicbZDLSgMxFIYzXmu9VV26CRahbspMFetGKLpxWcFeoB2HTJq2oZkLyRlpGfoobnwVNy4U0Z0+jel08NL6Q+DjP+dwcn43FFyBaX4YC4tLyyurmbXs+sbm1nZuZ7eugkhSVqOBCGTTJYoJ7rMacBCsGUpGPFewhju4nNQbd0wqHvg3MAqZ7ZGez7ucEtCWkyv3HSgMHTjC57jt8l4LW7iNh04M5vgbbks/eJy02U4ubxbNRHgerBTyKFXVyb23OwGNPOYDFUSplmWGYMdEAqeCjbPtSLGQ0AHpsZZGn3hM2XFy4BgfaqeDu4HUzwecuL8nYuIpNfJc3ekR6KvZ2sT8r9aKoHtmx9wPI2A+nS7qRgJDgCdp4Q6XjIIYaSBUcv1XTPtEEgo606wOwZo9eR7qpaJ1WrSuT/KVizSODNpHB6iALFRGFXSFqqiGKLpHj+gZvRgPxpPxarxNWxeMdGYP/ZHx+QWAzaC+</latexit>

ht(xt) =
⇥
1 xt0 x2

t0 x3
t0

⇤

<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

<latexit sha1_base64="K776dgLl+Ed2zAAzWvqrHBda0lc=">AAAB8XicbVA9SwNBEJ3zM8avqKXNYRCswp2IWgZtLCwimA9MjrC32UuW7O0eu3NKOPIvbCwUsfXf2Plv3CRXaOKDgcd7M8zMCxPBDXret7O0vLK6tl7YKG5ube/slvb2G0almrI6VULpVkgME1yyOnIUrJVoRuJQsGY4vJ74zUemDVfyHkcJC2LSlzzilKCVHjq3LEKitXrqlspexZvCXSR+TsqQo9YtfXV6iqYxk0gFMabtewkGGdHIqWDjYic1LCF0SPqsbakkMTNBNr147B5bpedGStuS6E7V3xMZiY0ZxaHtjAkOzLw3Ef/z2ilGl0HGZZIik3S2KEqFi8qdvO/2uGYUxcgSQjW3t7p0QDShaEMq2hD8+ZcXSeO04p9X/LuzcvUqj6MAh3AEJ+DDBVThBmpQBwoSnuEV3hzjvDjvzsesdcnJZw7gD5zPH7uCkPY=</latexit>(
<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

<latexit sha1_base64="PogB+z+7+yCdyQDFZp3fNNIZrYI=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9Vj04rGCaQttLJvtpl262YTdiVhKf4MXD4p49Qd589+4bXPQ1gcDj/dmmJkXplIYdN1vZ2V1bX1js7BV3N7Z3dsvHRw2TJJpxn2WyES3Qmq4FIr7KFDyVqo5jUPJm+HwZuo3H7k2IlH3OEp5ENO+EpFgFK3kP3Xdh2q3VHYr7gxkmXg5KUOOerf01eklLIu5QiapMW3PTTEYU42CST4pdjLDU8qGtM/blioacxOMZ8dOyKlVeiRKtC2FZKb+nhjT2JhRHNrOmOLALHpT8T+vnWF0FYyFSjPkis0XRZkkmJDp56QnNGcoR5ZQpoW9lbAB1ZShzadoQ/AWX14mjWrFu6h4d+fl2nUeRwGO4QTOwINLqMEt1MEHBgKe4RXeHOW8OO/Ox7x1xclnjuAPnM8fMrGOSQ==</latexit>

x2
0

<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

<latexit sha1_base64="ca6eMRaf6k+v/DhpsV0AUXqsO4M=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KomKeix68VjBtIU2ls120i7dbMLuRiylv8GLB0W8+oO8+W/ctjlo64OBx3szzMwLU8G1cd1vZ2l5ZXVtvbBR3Nza3tkt7e3XdZIphj5LRKKaIdUouETfcCOwmSqkcSiwEQ5uJn7jEZXmibw3wxSDmPYkjzijxkr+U8d9OOuUym7FnYIsEi8nZchR65S+2t2EZTFKwwTVuuW5qQlGVBnOBI6L7UxjStmA9rBlqaQx6mA0PXZMjq3SJVGibElDpurviRGNtR7Goe2MqenreW8i/ue1MhNdBSMu08ygZLNFUSaIScjkc9LlCpkRQ0soU9zeSlifKsqMzadoQ/DmX14k9dOKd1Hx7s7L1es8jgIcwhGcgAeXUIVbqIEPDDg8wyu8OdJ5cd6dj1nrkpPPHMAfOJ8/NDWOSg==</latexit>

x3
0

<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

<latexit sha1_base64="b11IR/tCXyhPqsVv76I+GVbzOYA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK1hbaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmlldW19o7xZ2dre2d2r7h88mjjVjLdYLGPdCajhUijeQoGSdxLNaRRI3g7GN1O//cS1EbF6wCzhfkSHSoSCUbTSfdZ3+9WaW3dnIMvEK0gNCjT71a/eIGZpxBUySY3pem6Cfk41Cib5pNJLDU8oG9Mh71qqaMSNn89OnZATqwxIGGtbCslM/T2R08iYLApsZ0RxZBa9qfif100xvPJzoZIUuWLzRWEqCcZk+jcZCM0ZyswSyrSwtxI2opoytOlUbAje4svL5PGs7l3UvbvzWuO6iKMMR3AMp+DBJTTgFprQAgZDeIZXeHOk8+K8Ox/z1pJTzBzCHzifPw2qjaY=</latexit>y0

Hinge 
Loss

<latexit sha1_base64="Utoszvz1pfkDoVdAMYxP+KzsTcs="></latexit>y00 · · · y0m
y10 · · · y1m
y20 · · · y2m
y30 · · · y3m
y40 · · · y4m
...

...
yT0 · · · yTm

<latexit sha1_base64="urK8QiheyVUzd9FMkZ2cRM+bgpY="></latexit>�00 · · · �0m0

�10 · · · �1m0

�20 · · · �2m0

�30 · · · �3m0

�40 · · · �4m0

...
...

�T0 · · · �Tm0

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="b11IR/tCXyhPqsVv76I+GVbzOYA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK1hbaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmlldW19o7xZ2dre2d2r7h88mjjVjLdYLGPdCajhUijeQoGSdxLNaRRI3g7GN1O//cS1EbF6wCzhfkSHSoSCUbTSfdZ3+9WaW3dnIMvEK0gNCjT71a/eIGZpxBUySY3pem6Cfk41Cib5pNJLDU8oG9Mh71qqaMSNn89OnZATqwxIGGtbCslM/T2R08iYLApsZ0RxZBa9qfif100xvPJzoZIUuWLzRWEqCcZk+jcZCM0ZyswSyrSwtxI2opoytOlUbAje4svL5PGs7l3UvbvzWuO6iKMMR3AMp+DBJTTgFprQAgZDeIZXeHOk8+K8Ox/z1pJTzBzCHzifPw2qjaY=</latexit>y0

<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

Loss

<latexit sha1_base64="b11IR/tCXyhPqsVv76I+GVbzOYA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK1hbaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmlldW19o7xZ2dre2d2r7h88mjjVjLdYLGPdCajhUijeQoGSdxLNaRRI3g7GN1O//cS1EbF6wCzhfkSHSoSCUbTSfdZ3+9WaW3dnIMvEK0gNCjT71a/eIGZpxBUySY3pem6Cfk41Cib5pNJLDU8oG9Mh71qqaMSNn89OnZATqwxIGGtbCslM/T2R08iYLApsZ0RxZBa9qfif100xvPJzoZIUuWLzRWEqCcZk+jcZCM0ZyswSyrSwtxI2opoytOlUbAje4svL5PGs7l3UvbvzWuO6iKMMR3AMp+DBJTTgFprQAgZDeIZXeHOk8+K8Ox/z1pJTzBzCHzifPw2qjaY=</latexit>y0

<latexit sha1_base64="V3itIuNFxcSDa0xouY4PwzFmoNY=">AAACGnicbVDLSgNBEJyNrxhfUY9eBoOQQAy7Iuox6MVjBPOAbFhmJ7PJkJndZaZXEpZ8hxd/xYsHRbyJF//GyeOgiQUNRVU33V1+LLgG2/62Miura+sb2c3c1vbO7l5+/6Cho0RRVqeRiFTLJ5oJHrI6cBCsFStGpC9Y0x/cTPzmA1OaR+E9jGLWkaQX8oBTAkby8o6rE+kBdrEryRC7Pu+5qV0eeXAaFPseFIcelN0h96BUmppjL1+wK/YUeJk4c1JAc9S8/KfbjWgiWQhUEK3bjh1DJyUKOBVsnHMTzWJCB6TH2oaGRDLdSaevjfGJUbo4iJSpEPBU/T2REqn1SPqmUxLo60VvIv7ntRMIrjopD+MEWEhni4JEYIjwJCfc5YpRECNDCFXc3IppnyhCwaSZMyE4iy8vk8ZZxbmoOHfnher1PI4sOkLHqIgcdImq6BbVUB1R9Iie0St6s56sF+vd+pi1Zqz5zCH6A+vrB3rTn+g=</latexit>X

t

max
�
0, yt � f(ht(xt, ⇠t))

 

<latexit sha1_base64="ekPOXq6t6sylQTfXv3/qmpNPeHY=">AAACDHicbVDLSsNAFJ34rPVVdelmsAgVpCQi6rLoxmUF+4AmlMlk0g6dScLMjbSEfoAbf8WNC0Xc+gHu/BunbRbaemDgcM653LnHTwTXYNvf1tLyyuraemGjuLm1vbNb2ttv6jhVlDVoLGLV9olmgkesARwEayeKEekL1vIHNxO/9cCU5nF0D6OEeZL0Ih5ySsBI3VLZBTaETJLhGLs+77kZtk9xxaVBDCczZWxSdtWeAi8SJydllKPeLX25QUxTySKggmjdcewEvIwo4FSwcdFNNUsIHZAe6xgaEcm0l02PGeNjowQ4jJV5EeCp+nsiI1LrkfRNUhLo63lvIv7ndVIIr7yMR0kKLKKzRWEqMMR40gwOuGIUxMgQQhU3f8W0TxShYPormhKc+ZMXSfOs6lxUnbvzcu06r6OADtERqiAHXaIaukV11EAUPaJn9IrerCfrxXq3PmbRJSufOUB/YH3+ADJZmm0=</latexit>

max
�
0, (·)

 

Loss Functions



INPUTS OUTPUTS
(Independent Variables)(Dependent Variables)

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="6dhYD7caT1adgpPJolQVQJy2us8="></latexit>

⇠00 · · · ⇠0n0

⇠10 · · · ⇠1n0

⇠20 · · · ⇠2n0

⇠30 · · · ⇠3n0

⇠40 · · · ⇠4n0

...
...

⇠T0 · · · ⇠Tn0

<latexit sha1_base64="vXDe7QNhqf3CfqvBdZrLR22vYcc="></latexit>x00 · · · x0n

x10 · · · x1n

x20 · · · x2n

x30 · · · x3n

x40 · · · x4n
...

...
xT0 · · · xTn

<latexit sha1_base64="K776dgLl+Ed2zAAzWvqrHBda0lc=">AAAB8XicbVA9SwNBEJ3zM8avqKXNYRCswp2IWgZtLCwimA9MjrC32UuW7O0eu3NKOPIvbCwUsfXf2Plv3CRXaOKDgcd7M8zMCxPBDXret7O0vLK6tl7YKG5ube/slvb2G0almrI6VULpVkgME1yyOnIUrJVoRuJQsGY4vJ74zUemDVfyHkcJC2LSlzzilKCVHjq3LEKitXrqlspexZvCXSR+TsqQo9YtfXV6iqYxk0gFMabtewkGGdHIqWDjYic1LCF0SPqsbakkMTNBNr147B5bpedGStuS6E7V3xMZiY0ZxaHtjAkOzLw3Ef/z2ilGl0HGZZIik3S2KEqFi8qdvO/2uGYUxcgSQjW3t7p0QDShaEMq2hD8+ZcXSeO04p9X/LuzcvUqj6MAh3AEJ+DDBVThBmpQBwoSnuEV3hzjvDjvzsesdcnJZw7gD5zPH7uCkPY=</latexit>(

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="1nveRc7U+BKSGSqyv3jeBh/OW+Q="></latexit>

h00(x0, ⇠0) · · · h0n(x0, ⇠0)
h10(x1, ⇠1) · · · h1n(x1, ⇠1)
h20(x2, ⇠2) · · · h2n(x2, ⇠2)
h30(x3, ⇠3) · · · h3n(x3, ⇠3)
h40(x4, ⇠4) · · · h4n(x4, ⇠4)

...
...

hT0(xT , ⇠T ) · · · hTn(xT , ⇠T )

BASIS 
FUNCTIONS

<latexit sha1_base64="K776dgLl+Ed2zAAzWvqrHBda0lc=">AAAB8XicbVA9SwNBEJ3zM8avqKXNYRCswp2IWgZtLCwimA9MjrC32UuW7O0eu3NKOPIvbCwUsfXf2Plv3CRXaOKDgcd7M8zMCxPBDXret7O0vLK6tl7YKG5ube/slvb2G0almrI6VULpVkgME1yyOnIUrJVoRuJQsGY4vJ74zUemDVfyHkcJC2LSlzzilKCVHjq3LEKitXrqlspexZvCXSR+TsqQo9YtfXV6iqYxk0gFMabtewkGGdHIqWDjYic1LCF0SPqsbakkMTNBNr147B5bpedGStuS6E7V3xMZiY0ZxaHtjAkOzLw3Ef/z2ilGl0HGZZIik3S2KEqFi8qdvO/2uGYUxcgSQjW3t7p0QDShaEMq2hD8+ZcXSeO04p9X/LuzcvUqj6MAh3AEJ+DDBVThBmpQBwoSnuEV3hzjvDjvzsesdcnJZw7gD5zPH7uCkPY=</latexit>(

<latexit sha1_base64="JYdO5xnxZ9lCLf2gGGTtG0omxKY=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARWpCSiKgboejGZQX7gDaEyXTSDp08mLmRhtCNv+LGhSJu/Qx3/o3TNgttPXDhcM693HuPFwuuwLK+jaXlldW19cJGcXNre2fX3NtvqiiRlDVoJCLZ9ohigoesARwEa8eSkcATrOUNbyd+65FJxaPwAdKYOQHph9znlICWXPMwdQFfY788cKE8cuG0O+IuVCquWbKq1hR4kdg5KaEcddf86vYimgQsBCqIUh3bisHJiAROBRsXu4liMaFD0mcdTUMSMOVk0wfG+EQrPexHUlcIeKr+nshIoFQaeLozIDBQ895E/M/rJOBfORkP4wRYSGeL/ERgiPAkDdzjklEQqSaESq5vxXRAJKGgMyvqEOz5lxdJ86xqX1Tt+/NS7SaPo4CO0DEqIxtdohq6Q3XUQBSN0TN6RW/Gk/FivBsfs9YlI585QH9gfP4Ap6yVKg==</latexit>

yt = f(ht(xt, ⇠t))

LOSS FUNCTIONS BASIS FUNCTIONS
<latexit sha1_base64="WUdR6ukixbKuksGSrHvjJSRi1/0=">AAACIHicbZDLSgMxFIYzXmu9VV26CRahbspMFetGKLpxWcFeoB2HTJq2oZkLyRlpGfoobnwVNy4U0Z0+jel08NL6Q+DjP+dwcn43FFyBaX4YC4tLyyurmbXs+sbm1nZuZ7eugkhSVqOBCGTTJYoJ7rMacBCsGUpGPFewhju4nNQbd0wqHvg3MAqZ7ZGez7ucEtCWkyv3HSgMHTjC57jt8l4LW7iNh04M5vgbbks/eJy02U4ubxbNRHgerBTyKFXVyb23OwGNPOYDFUSplmWGYMdEAqeCjbPtSLGQ0AHpsZZGn3hM2XFy4BgfaqeDu4HUzwecuL8nYuIpNfJc3ekR6KvZ2sT8r9aKoHtmx9wPI2A+nS7qRgJDgCdp4Q6XjIIYaSBUcv1XTPtEEgo606wOwZo9eR7qpaJ1WrSuT/KVizSODNpHB6iALFRGFXSFqqiGKLpHj+gZvRgPxpPxarxNWxeMdGYP/ZHx+QWAzaC+</latexit>

ht(xt) =
⇥
1 xt0 x2

t0 x3
t0

⇤

<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

<latexit sha1_base64="K776dgLl+Ed2zAAzWvqrHBda0lc=">AAAB8XicbVA9SwNBEJ3zM8avqKXNYRCswp2IWgZtLCwimA9MjrC32UuW7O0eu3NKOPIvbCwUsfXf2Plv3CRXaOKDgcd7M8zMCxPBDXret7O0vLK6tl7YKG5ube/slvb2G0almrI6VULpVkgME1yyOnIUrJVoRuJQsGY4vJ74zUemDVfyHkcJC2LSlzzilKCVHjq3LEKitXrqlspexZvCXSR+TsqQo9YtfXV6iqYxk0gFMabtewkGGdHIqWDjYic1LCF0SPqsbakkMTNBNr147B5bpedGStuS6E7V3xMZiY0ZxaHtjAkOzLw3Ef/z2ilGl0HGZZIik3S2KEqFi8qdvO/2uGYUxcgSQjW3t7p0QDShaEMq2hD8+ZcXSeO04p9X/LuzcvUqj6MAh3AEJ+DDBVThBmpQBwoSnuEV3hzjvDjvzsesdcnJZw7gD5zPH7uCkPY=</latexit>(
<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

<latexit sha1_base64="PogB+z+7+yCdyQDFZp3fNNIZrYI=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9Vj04rGCaQttLJvtpl262YTdiVhKf4MXD4p49Qd589+4bXPQ1gcDj/dmmJkXplIYdN1vZ2V1bX1js7BV3N7Z3dsvHRw2TJJpxn2WyES3Qmq4FIr7KFDyVqo5jUPJm+HwZuo3H7k2IlH3OEp5ENO+EpFgFK3kP3Xdh2q3VHYr7gxkmXg5KUOOerf01eklLIu5QiapMW3PTTEYU42CST4pdjLDU8qGtM/blioacxOMZ8dOyKlVeiRKtC2FZKb+nhjT2JhRHNrOmOLALHpT8T+vnWF0FYyFSjPkis0XRZkkmJDp56QnNGcoR5ZQpoW9lbAB1ZShzadoQ/AWX14mjWrFu6h4d+fl2nUeRwGO4QTOwINLqMEt1MEHBgKe4RXeHOW8OO/Ox7x1xclnjuAPnM8fMrGOSQ==</latexit>

x2
0

<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

<latexit sha1_base64="ca6eMRaf6k+v/DhpsV0AUXqsO4M=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KomKeix68VjBtIU2ls120i7dbMLuRiylv8GLB0W8+oO8+W/ctjlo64OBx3szzMwLU8G1cd1vZ2l5ZXVtvbBR3Nza3tkt7e3XdZIphj5LRKKaIdUouETfcCOwmSqkcSiwEQ5uJn7jEZXmibw3wxSDmPYkjzijxkr+U8d9OOuUym7FnYIsEi8nZchR65S+2t2EZTFKwwTVuuW5qQlGVBnOBI6L7UxjStmA9rBlqaQx6mA0PXZMjq3SJVGibElDpurviRGNtR7Goe2MqenreW8i/ue1MhNdBSMu08ygZLNFUSaIScjkc9LlCpkRQ0soU9zeSlifKsqMzadoQ/DmX14k9dOKd1Hx7s7L1es8jgIcwhGcgAeXUIVbqIEPDDg8wyu8OdJ5cd6dj1nrkpPPHMAfOJ8/NDWOSg==</latexit>

x3
0

<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

<latexit sha1_base64="b11IR/tCXyhPqsVv76I+GVbzOYA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK1hbaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmlldW19o7xZ2dre2d2r7h88mjjVjLdYLGPdCajhUijeQoGSdxLNaRRI3g7GN1O//cS1EbF6wCzhfkSHSoSCUbTSfdZ3+9WaW3dnIMvEK0gNCjT71a/eIGZpxBUySY3pem6Cfk41Cib5pNJLDU8oG9Mh71qqaMSNn89OnZATqwxIGGtbCslM/T2R08iYLApsZ0RxZBa9qfif100xvPJzoZIUuWLzRWEqCcZk+jcZCM0ZyswSyrSwtxI2opoytOlUbAje4svL5PGs7l3UvbvzWuO6iKMMR3AMp+DBJTTgFprQAgZDeIZXeHOk8+K8Ox/z1pJTzBzCHzifPw2qjaY=</latexit>y0

Hinge 
Loss

<latexit sha1_base64="Utoszvz1pfkDoVdAMYxP+KzsTcs="></latexit>y00 · · · y0m
y10 · · · y1m
y20 · · · y2m
y30 · · · y3m
y40 · · · y4m
...

...
yT0 · · · yTm

<latexit sha1_base64="urK8QiheyVUzd9FMkZ2cRM+bgpY="></latexit>�00 · · · �0m0

�10 · · · �1m0

�20 · · · �2m0

�30 · · · �3m0

�40 · · · �4m0

...
...

�T0 · · · �Tm0

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="b11IR/tCXyhPqsVv76I+GVbzOYA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK1hbaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmlldW19o7xZ2dre2d2r7h88mjjVjLdYLGPdCajhUijeQoGSdxLNaRRI3g7GN1O//cS1EbF6wCzhfkSHSoSCUbTSfdZ3+9WaW3dnIMvEK0gNCjT71a/eIGZpxBUySY3pem6Cfk41Cib5pNJLDU8oG9Mh71qqaMSNn89OnZATqwxIGGtbCslM/T2R08iYLApsZ0RxZBa9qfif100xvPJzoZIUuWLzRWEqCcZk+jcZCM0ZyswSyrSwtxI2opoytOlUbAje4svL5PGs7l3UvbvzWuO6iKMMR3AMp+DBJTTgFprQAgZDeIZXeHOk8+K8Ox/z1pJTzBzCHzifPw2qjaY=</latexit>y0

<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

Loss

<latexit sha1_base64="b11IR/tCXyhPqsVv76I+GVbzOYA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK1hbaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmlldW19o7xZ2dre2d2r7h88mjjVjLdYLGPdCajhUijeQoGSdxLNaRRI3g7GN1O//cS1EbF6wCzhfkSHSoSCUbTSfdZ3+9WaW3dnIMvEK0gNCjT71a/eIGZpxBUySY3pem6Cfk41Cib5pNJLDU8oG9Mh71qqaMSNn89OnZATqwxIGGtbCslM/T2R08iYLApsZ0RxZBa9qfif100xvPJzoZIUuWLzRWEqCcZk+jcZCM0ZyswSyrSwtxI2opoytOlUbAje4svL5PGs7l3UvbvzWuO6iKMMR3AMp+DBJTTgFprQAgZDeIZXeHOk8+K8Ox/z1pJTzBzCHzifPw2qjaY=</latexit>y0

<latexit sha1_base64="V3itIuNFxcSDa0xouY4PwzFmoNY=">AAACGnicbVDLSgNBEJyNrxhfUY9eBoOQQAy7Iuox6MVjBPOAbFhmJ7PJkJndZaZXEpZ8hxd/xYsHRbyJF//GyeOgiQUNRVU33V1+LLgG2/62Miura+sb2c3c1vbO7l5+/6Cho0RRVqeRiFTLJ5oJHrI6cBCsFStGpC9Y0x/cTPzmA1OaR+E9jGLWkaQX8oBTAkby8o6rE+kBdrEryRC7Pu+5qV0eeXAaFPseFIcelN0h96BUmppjL1+wK/YUeJk4c1JAc9S8/KfbjWgiWQhUEK3bjh1DJyUKOBVsnHMTzWJCB6TH2oaGRDLdSaevjfGJUbo4iJSpEPBU/T2REqn1SPqmUxLo60VvIv7ntRMIrjopD+MEWEhni4JEYIjwJCfc5YpRECNDCFXc3IppnyhCwaSZMyE4iy8vk8ZZxbmoOHfnher1PI4sOkLHqIgcdImq6BbVUB1R9Iie0St6s56sF+vd+pi1Zqz5zCH6A+vrB3rTn+g=</latexit>X

t

max
�
0, yt � f(ht(xt, ⇠t))

 

<latexit sha1_base64="ekPOXq6t6sylQTfXv3/qmpNPeHY=">AAACDHicbVDLSsNAFJ34rPVVdelmsAgVpCQi6rLoxmUF+4AmlMlk0g6dScLMjbSEfoAbf8WNC0Xc+gHu/BunbRbaemDgcM653LnHTwTXYNvf1tLyyuraemGjuLm1vbNb2ttv6jhVlDVoLGLV9olmgkesARwEayeKEekL1vIHNxO/9cCU5nF0D6OEeZL0Ih5ySsBI3VLZBTaETJLhGLs+77kZtk9xxaVBDCczZWxSdtWeAi8SJydllKPeLX25QUxTySKggmjdcewEvIwo4FSwcdFNNUsIHZAe6xgaEcm0l02PGeNjowQ4jJV5EeCp+nsiI1LrkfRNUhLo63lvIv7ndVIIr7yMR0kKLKKzRWEqMMR40gwOuGIUxMgQQhU3f8W0TxShYPormhKc+ZMXSfOs6lxUnbvzcu06r6OADtERqiAHXaIaukV11EAUPaJn9IrerCfrxXq3PmbRJSufOUB/YH3+ADJZmm0=</latexit>

max
�
0, (·)

 

Loss Functions



INPUTS OUTPUTS
(Independent Variables)(Dependent Variables)

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="6dhYD7caT1adgpPJolQVQJy2us8="></latexit>

⇠00 · · · ⇠0n0

⇠10 · · · ⇠1n0

⇠20 · · · ⇠2n0

⇠30 · · · ⇠3n0

⇠40 · · · ⇠4n0

...
...

⇠T0 · · · ⇠Tn0

<latexit sha1_base64="vXDe7QNhqf3CfqvBdZrLR22vYcc="></latexit>x00 · · · x0n

x10 · · · x1n

x20 · · · x2n

x30 · · · x3n

x40 · · · x4n
...

...
xT0 · · · xTn

<latexit sha1_base64="K776dgLl+Ed2zAAzWvqrHBda0lc=">AAAB8XicbVA9SwNBEJ3zM8avqKXNYRCswp2IWgZtLCwimA9MjrC32UuW7O0eu3NKOPIvbCwUsfXf2Plv3CRXaOKDgcd7M8zMCxPBDXret7O0vLK6tl7YKG5ube/slvb2G0almrI6VULpVkgME1yyOnIUrJVoRuJQsGY4vJ74zUemDVfyHkcJC2LSlzzilKCVHjq3LEKitXrqlspexZvCXSR+TsqQo9YtfXV6iqYxk0gFMabtewkGGdHIqWDjYic1LCF0SPqsbakkMTNBNr147B5bpedGStuS6E7V3xMZiY0ZxaHtjAkOzLw3Ef/z2ilGl0HGZZIik3S2KEqFi8qdvO/2uGYUxcgSQjW3t7p0QDShaEMq2hD8+ZcXSeO04p9X/LuzcvUqj6MAh3AEJ+DDBVThBmpQBwoSnuEV3hzjvDjvzsesdcnJZw7gD5zPH7uCkPY=</latexit>(

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="1nveRc7U+BKSGSqyv3jeBh/OW+Q="></latexit>

h00(x0, ⇠0) · · · h0n(x0, ⇠0)
h10(x1, ⇠1) · · · h1n(x1, ⇠1)
h20(x2, ⇠2) · · · h2n(x2, ⇠2)
h30(x3, ⇠3) · · · h3n(x3, ⇠3)
h40(x4, ⇠4) · · · h4n(x4, ⇠4)

...
...

hT0(xT , ⇠T ) · · · hTn(xT , ⇠T )

BASIS 
FUNCTIONS

<latexit sha1_base64="K776dgLl+Ed2zAAzWvqrHBda0lc=">AAAB8XicbVA9SwNBEJ3zM8avqKXNYRCswp2IWgZtLCwimA9MjrC32UuW7O0eu3NKOPIvbCwUsfXf2Plv3CRXaOKDgcd7M8zMCxPBDXret7O0vLK6tl7YKG5ube/slvb2G0almrI6VULpVkgME1yyOnIUrJVoRuJQsGY4vJ74zUemDVfyHkcJC2LSlzzilKCVHjq3LEKitXrqlspexZvCXSR+TsqQo9YtfXV6iqYxk0gFMabtewkGGdHIqWDjYic1LCF0SPqsbakkMTNBNr147B5bpedGStuS6E7V3xMZiY0ZxaHtjAkOzLw3Ef/z2ilGl0HGZZIik3S2KEqFi8qdvO/2uGYUxcgSQjW3t7p0QDShaEMq2hD8+ZcXSeO04p9X/LuzcvUqj6MAh3AEJ+DDBVThBmpQBwoSnuEV3hzjvDjvzsesdcnJZw7gD5zPH7uCkPY=</latexit>(

<latexit sha1_base64="JYdO5xnxZ9lCLf2gGGTtG0omxKY=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARWpCSiKgboejGZQX7gDaEyXTSDp08mLmRhtCNv+LGhSJu/Qx3/o3TNgttPXDhcM693HuPFwuuwLK+jaXlldW19cJGcXNre2fX3NtvqiiRlDVoJCLZ9ohigoesARwEa8eSkcATrOUNbyd+65FJxaPwAdKYOQHph9znlICWXPMwdQFfY788cKE8cuG0O+IuVCquWbKq1hR4kdg5KaEcddf86vYimgQsBCqIUh3bisHJiAROBRsXu4liMaFD0mcdTUMSMOVk0wfG+EQrPexHUlcIeKr+nshIoFQaeLozIDBQ895E/M/rJOBfORkP4wRYSGeL/ERgiPAkDdzjklEQqSaESq5vxXRAJKGgMyvqEOz5lxdJ86xqX1Tt+/NS7SaPo4CO0DEqIxtdohq6Q3XUQBSN0TN6RW/Gk/FivBsfs9YlI585QH9gfP4Ap6yVKg==</latexit>

yt = f(ht(xt, ⇠t))

LOSS FUNCTIONS BASIS FUNCTIONS
<latexit sha1_base64="WUdR6ukixbKuksGSrHvjJSRi1/0=">AAACIHicbZDLSgMxFIYzXmu9VV26CRahbspMFetGKLpxWcFeoB2HTJq2oZkLyRlpGfoobnwVNy4U0Z0+jel08NL6Q+DjP+dwcn43FFyBaX4YC4tLyyurmbXs+sbm1nZuZ7eugkhSVqOBCGTTJYoJ7rMacBCsGUpGPFewhju4nNQbd0wqHvg3MAqZ7ZGez7ucEtCWkyv3HSgMHTjC57jt8l4LW7iNh04M5vgbbks/eJy02U4ubxbNRHgerBTyKFXVyb23OwGNPOYDFUSplmWGYMdEAqeCjbPtSLGQ0AHpsZZGn3hM2XFy4BgfaqeDu4HUzwecuL8nYuIpNfJc3ekR6KvZ2sT8r9aKoHtmx9wPI2A+nS7qRgJDgCdp4Q6XjIIYaSBUcv1XTPtEEgo606wOwZo9eR7qpaJ1WrSuT/KVizSODNpHB6iALFRGFXSFqqiGKLpHj+gZvRgPxpPxarxNWxeMdGYP/ZHx+QWAzaC+</latexit>

ht(xt) =
⇥
1 xt0 x2

t0 x3
t0

⇤

<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

<latexit sha1_base64="K776dgLl+Ed2zAAzWvqrHBda0lc=">AAAB8XicbVA9SwNBEJ3zM8avqKXNYRCswp2IWgZtLCwimA9MjrC32UuW7O0eu3NKOPIvbCwUsfXf2Plv3CRXaOKDgcd7M8zMCxPBDXret7O0vLK6tl7YKG5ube/slvb2G0almrI6VULpVkgME1yyOnIUrJVoRuJQsGY4vJ74zUemDVfyHkcJC2LSlzzilKCVHjq3LEKitXrqlspexZvCXSR+TsqQo9YtfXV6iqYxk0gFMabtewkGGdHIqWDjYic1LCF0SPqsbakkMTNBNr147B5bpedGStuS6E7V3xMZiY0ZxaHtjAkOzLw3Ef/z2ilGl0HGZZIik3S2KEqFi8qdvO/2uGYUxcgSQjW3t7p0QDShaEMq2hD8+ZcXSeO04p9X/LuzcvUqj6MAh3AEJ+DDBVThBmpQBwoSnuEV3hzjvDjvzsesdcnJZw7gD5zPH7uCkPY=</latexit>(
<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

<latexit sha1_base64="PogB+z+7+yCdyQDFZp3fNNIZrYI=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9Vj04rGCaQttLJvtpl262YTdiVhKf4MXD4p49Qd589+4bXPQ1gcDj/dmmJkXplIYdN1vZ2V1bX1js7BV3N7Z3dsvHRw2TJJpxn2WyES3Qmq4FIr7KFDyVqo5jUPJm+HwZuo3H7k2IlH3OEp5ENO+EpFgFK3kP3Xdh2q3VHYr7gxkmXg5KUOOerf01eklLIu5QiapMW3PTTEYU42CST4pdjLDU8qGtM/blioacxOMZ8dOyKlVeiRKtC2FZKb+nhjT2JhRHNrOmOLALHpT8T+vnWF0FYyFSjPkis0XRZkkmJDp56QnNGcoR5ZQpoW9lbAB1ZShzadoQ/AWX14mjWrFu6h4d+fl2nUeRwGO4QTOwINLqMEt1MEHBgKe4RXeHOW8OO/Ox7x1xclnjuAPnM8fMrGOSQ==</latexit>

x2
0

<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

<latexit sha1_base64="ca6eMRaf6k+v/DhpsV0AUXqsO4M=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KomKeix68VjBtIU2ls120i7dbMLuRiylv8GLB0W8+oO8+W/ctjlo64OBx3szzMwLU8G1cd1vZ2l5ZXVtvbBR3Nza3tkt7e3XdZIphj5LRKKaIdUouETfcCOwmSqkcSiwEQ5uJn7jEZXmibw3wxSDmPYkjzijxkr+U8d9OOuUym7FnYIsEi8nZchR65S+2t2EZTFKwwTVuuW5qQlGVBnOBI6L7UxjStmA9rBlqaQx6mA0PXZMjq3SJVGibElDpurviRGNtR7Goe2MqenreW8i/ue1MhNdBSMu08ygZLNFUSaIScjkc9LlCpkRQ0soU9zeSlifKsqMzadoQ/DmX14k9dOKd1Hx7s7L1es8jgIcwhGcgAeXUIVbqIEPDDg8wyu8OdJ5cd6dj1nrkpPPHMAfOJ8/NDWOSg==</latexit>

x3
0

<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

<latexit sha1_base64="b11IR/tCXyhPqsVv76I+GVbzOYA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK1hbaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmlldW19o7xZ2dre2d2r7h88mjjVjLdYLGPdCajhUijeQoGSdxLNaRRI3g7GN1O//cS1EbF6wCzhfkSHSoSCUbTSfdZ3+9WaW3dnIMvEK0gNCjT71a/eIGZpxBUySY3pem6Cfk41Cib5pNJLDU8oG9Mh71qqaMSNn89OnZATqwxIGGtbCslM/T2R08iYLApsZ0RxZBa9qfif100xvPJzoZIUuWLzRWEqCcZk+jcZCM0ZyswSyrSwtxI2opoytOlUbAje4svL5PGs7l3UvbvzWuO6iKMMR3AMp+DBJTTgFprQAgZDeIZXeHOk8+K8Ox/z1pJTzBzCHzifPw2qjaY=</latexit>y0

Hinge 
Loss

<latexit sha1_base64="Utoszvz1pfkDoVdAMYxP+KzsTcs="></latexit>y00 · · · y0m
y10 · · · y1m
y20 · · · y2m
y30 · · · y3m
y40 · · · y4m
...

...
yT0 · · · yTm

<latexit sha1_base64="urK8QiheyVUzd9FMkZ2cRM+bgpY="></latexit>�00 · · · �0m0

�10 · · · �1m0

�20 · · · �2m0

�30 · · · �3m0

�40 · · · �4m0

...
...

�T0 · · · �Tm0

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="b11IR/tCXyhPqsVv76I+GVbzOYA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK1hbaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmlldW19o7xZ2dre2d2r7h88mjjVjLdYLGPdCajhUijeQoGSdxLNaRRI3g7GN1O//cS1EbF6wCzhfkSHSoSCUbTSfdZ3+9WaW3dnIMvEK0gNCjT71a/eIGZpxBUySY3pem6Cfk41Cib5pNJLDU8oG9Mh71qqaMSNn89OnZATqwxIGGtbCslM/T2R08iYLApsZ0RxZBa9qfif100xvPJzoZIUuWLzRWEqCcZk+jcZCM0ZyswSyrSwtxI2opoytOlUbAje4svL5PGs7l3UvbvzWuO6iKMMR3AMp+DBJTTgFprQAgZDeIZXeHOk8+K8Ox/z1pJTzBzCHzifPw2qjaY=</latexit>y0

<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

Loss

<latexit sha1_base64="ekPOXq6t6sylQTfXv3/qmpNPeHY=">AAACDHicbVDLSsNAFJ34rPVVdelmsAgVpCQi6rLoxmUF+4AmlMlk0g6dScLMjbSEfoAbf8WNC0Xc+gHu/BunbRbaemDgcM653LnHTwTXYNvf1tLyyuraemGjuLm1vbNb2ttv6jhVlDVoLGLV9olmgkesARwEayeKEekL1vIHNxO/9cCU5nF0D6OEeZL0Ih5ySsBI3VLZBTaETJLhGLs+77kZtk9xxaVBDCczZWxSdtWeAi8SJydllKPeLX25QUxTySKggmjdcewEvIwo4FSwcdFNNUsIHZAe6xgaEcm0l02PGeNjowQ4jJV5EeCp+nsiI1LrkfRNUhLo63lvIv7ndVIIr7yMR0kKLKKzRWEqMMR40gwOuGIUxMgQQhU3f8W0TxShYPormhKc+ZMXSfOs6lxUnbvzcu06r6OADtERqiAHXaIaukV11EAUPaJn9IrerCfrxXq3PmbRJSufOUB/YH3+ADJZmm0=</latexit>

max
�
0, (·)

 

<latexit sha1_base64="K776dgLl+Ed2zAAzWvqrHBda0lc=">AAAB8XicbVA9SwNBEJ3zM8avqKXNYRCswp2IWgZtLCwimA9MjrC32UuW7O0eu3NKOPIvbCwUsfXf2Plv3CRXaOKDgcd7M8zMCxPBDXret7O0vLK6tl7YKG5ube/slvb2G0almrI6VULpVkgME1yyOnIUrJVoRuJQsGY4vJ74zUemDVfyHkcJC2LSlzzilKCVHjq3LEKitXrqlspexZvCXSR+TsqQo9YtfXV6iqYxk0gFMabtewkGGdHIqWDjYic1LCF0SPqsbakkMTNBNr147B5bpedGStuS6E7V3xMZiY0ZxaHtjAkOzLw3Ef/z2ilGl0HGZZIik3S2KEqFi8qdvO/2uGYUxcgSQjW3t7p0QDShaEMq2hD8+ZcXSeO04p9X/LuzcvUqj6MAh3AEJ+DDBVThBmpQBwoSnuEV3hzjvDjvzsesdcnJZw7gD5zPH7uCkPY=</latexit>(
<latexit sha1_base64="NDYzpDPf4NReujBVQrH7hehsVpg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzU8Prlilt15yCrxMtJBXLU++Wv3iBmaYTSMEG17npuYvyMKsOZwGmpl2pMKBvTIXYtlTRC7WfzQ6fkzCoDEsbKljRkrv6eyGik9SQKbGdEzUgvezPxP6+bmvDGz7hMUoOSLRaFqSAmJrOvyYArZEZMLKFMcXsrYSOqKDM2m5INwVt+eZW0LqreVdVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfJWMuw==</latexit>

1

<latexit sha1_base64="PBY966hDOsEIvQ2gLkwz3z6K9rQ=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBiyURUY9FLx6r2A9oQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1Fjp4czrlStu1Z2BLBMvJxXIUe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsVTSCLWfzS6dkBOr9EkYK1vSkJn6eyKjkdbjKLCdETVDvehNxf+8TmrCaz/jMkkNSjZfFKaCmJhM3yZ9rpAZMbaEMsXtrYQNqaLM2HBKNgRv8eVl0jyvepdV7/6iUrvJ4yjCERzDKXhwBTW4gzo0gEEIz/AKb87IeXHenY95a8HJZw7hD5zPH+XajPI=</latexit>�1

<latexit sha1_base64="b11IR/tCXyhPqsVv76I+GVbzOYA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK1hbaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmlldW19o7xZ2dre2d2r7h88mjjVjLdYLGPdCajhUijeQoGSdxLNaRRI3g7GN1O//cS1EbF6wCzhfkSHSoSCUbTSfdZ3+9WaW3dnIMvEK0gNCjT71a/eIGZpxBUySY3pem6Cfk41Cib5pNJLDU8oG9Mh71qqaMSNn89OnZATqwxIGGtbCslM/T2R08iYLApsZ0RxZBa9qfif100xvPJzoZIUuWLzRWEqCcZk+jcZCM0ZyswSyrSwtxI2opoytOlUbAje4svL5PGs7l3UvbvzWuO6iKMMR3AMp+DBJTTgFprQAgZDeIZXeHOk8+K8Ox/z1pJTzBzCHzifPw2qjaY=</latexit>y0

<latexit sha1_base64="DuEbA+6/7TxQe2kTo89Yr58btmw="></latexit>X

t

max
�
0, �t

�
yt � f(ht(xt, ⇠t))

� 

Loss Functions



INPUTS OUTPUTS
(Independent Variables)(Dependent Variables)

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="6dhYD7caT1adgpPJolQVQJy2us8="></latexit>

⇠00 · · · ⇠0n0

⇠10 · · · ⇠1n0

⇠20 · · · ⇠2n0

⇠30 · · · ⇠3n0

⇠40 · · · ⇠4n0

...
...

⇠T0 · · · ⇠Tn0

<latexit sha1_base64="vXDe7QNhqf3CfqvBdZrLR22vYcc="></latexit>x00 · · · x0n

x10 · · · x1n

x20 · · · x2n

x30 · · · x3n

x40 · · · x4n
...

...
xT0 · · · xTn

<latexit sha1_base64="K776dgLl+Ed2zAAzWvqrHBda0lc=">AAAB8XicbVA9SwNBEJ3zM8avqKXNYRCswp2IWgZtLCwimA9MjrC32UuW7O0eu3NKOPIvbCwUsfXf2Plv3CRXaOKDgcd7M8zMCxPBDXret7O0vLK6tl7YKG5ube/slvb2G0almrI6VULpVkgME1yyOnIUrJVoRuJQsGY4vJ74zUemDVfyHkcJC2LSlzzilKCVHjq3LEKitXrqlspexZvCXSR+TsqQo9YtfXV6iqYxk0gFMabtewkGGdHIqWDjYic1LCF0SPqsbakkMTNBNr147B5bpedGStuS6E7V3xMZiY0ZxaHtjAkOzLw3Ef/z2ilGl0HGZZIik3S2KEqFi8qdvO/2uGYUxcgSQjW3t7p0QDShaEMq2hD8+ZcXSeO04p9X/LuzcvUqj6MAh3AEJ+DDBVThBmpQBwoSnuEV3hzjvDjvzsesdcnJZw7gD5zPH7uCkPY=</latexit>(

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="1nveRc7U+BKSGSqyv3jeBh/OW+Q="></latexit>

h00(x0, ⇠0) · · · h0n(x0, ⇠0)
h10(x1, ⇠1) · · · h1n(x1, ⇠1)
h20(x2, ⇠2) · · · h2n(x2, ⇠2)
h30(x3, ⇠3) · · · h3n(x3, ⇠3)
h40(x4, ⇠4) · · · h4n(x4, ⇠4)

...
...

hT0(xT , ⇠T ) · · · hTn(xT , ⇠T )

BASIS 
FUNCTIONS

<latexit sha1_base64="K776dgLl+Ed2zAAzWvqrHBda0lc=">AAAB8XicbVA9SwNBEJ3zM8avqKXNYRCswp2IWgZtLCwimA9MjrC32UuW7O0eu3NKOPIvbCwUsfXf2Plv3CRXaOKDgcd7M8zMCxPBDXret7O0vLK6tl7YKG5ube/slvb2G0almrI6VULpVkgME1yyOnIUrJVoRuJQsGY4vJ74zUemDVfyHkcJC2LSlzzilKCVHjq3LEKitXrqlspexZvCXSR+TsqQo9YtfXV6iqYxk0gFMabtewkGGdHIqWDjYic1LCF0SPqsbakkMTNBNr147B5bpedGStuS6E7V3xMZiY0ZxaHtjAkOzLw3Ef/z2ilGl0HGZZIik3S2KEqFi8qdvO/2uGYUxcgSQjW3t7p0QDShaEMq2hD8+ZcXSeO04p9X/LuzcvUqj6MAh3AEJ+DDBVThBmpQBwoSnuEV3hzjvDjvzsesdcnJZw7gD5zPH7uCkPY=</latexit>(

<latexit sha1_base64="JYdO5xnxZ9lCLf2gGGTtG0omxKY=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARWpCSiKgboejGZQX7gDaEyXTSDp08mLmRhtCNv+LGhSJu/Qx3/o3TNgttPXDhcM693HuPFwuuwLK+jaXlldW19cJGcXNre2fX3NtvqiiRlDVoJCLZ9ohigoesARwEa8eSkcATrOUNbyd+65FJxaPwAdKYOQHph9znlICWXPMwdQFfY788cKE8cuG0O+IuVCquWbKq1hR4kdg5KaEcddf86vYimgQsBCqIUh3bisHJiAROBRsXu4liMaFD0mcdTUMSMOVk0wfG+EQrPexHUlcIeKr+nshIoFQaeLozIDBQ895E/M/rJOBfORkP4wRYSGeL/ERgiPAkDdzjklEQqSaESq5vxXRAJKGgMyvqEOz5lxdJ86xqX1Tt+/NS7SaPo4CO0DEqIxtdohq6Q3XUQBSN0TN6RW/Gk/FivBsfs9YlI585QH9gfP4Ap6yVKg==</latexit>

yt = f(ht(xt, ⇠t))

LOSS FUNCTIONS BASIS FUNCTIONS
<latexit sha1_base64="WUdR6ukixbKuksGSrHvjJSRi1/0=">AAACIHicbZDLSgMxFIYzXmu9VV26CRahbspMFetGKLpxWcFeoB2HTJq2oZkLyRlpGfoobnwVNy4U0Z0+jel08NL6Q+DjP+dwcn43FFyBaX4YC4tLyyurmbXs+sbm1nZuZ7eugkhSVqOBCGTTJYoJ7rMacBCsGUpGPFewhju4nNQbd0wqHvg3MAqZ7ZGez7ucEtCWkyv3HSgMHTjC57jt8l4LW7iNh04M5vgbbks/eJy02U4ubxbNRHgerBTyKFXVyb23OwGNPOYDFUSplmWGYMdEAqeCjbPtSLGQ0AHpsZZGn3hM2XFy4BgfaqeDu4HUzwecuL8nYuIpNfJc3ekR6KvZ2sT8r9aKoHtmx9wPI2A+nS7qRgJDgCdp4Q6XjIIYaSBUcv1XTPtEEgo606wOwZo9eR7qpaJ1WrSuT/KVizSODNpHB6iALFRGFXSFqqiGKLpHj+gZvRgPxpPxarxNWxeMdGYP/ZHx+QWAzaC+</latexit>

ht(xt) =
⇥
1 xt0 x2

t0 x3
t0

⇤

<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

<latexit sha1_base64="K776dgLl+Ed2zAAzWvqrHBda0lc=">AAAB8XicbVA9SwNBEJ3zM8avqKXNYRCswp2IWgZtLCwimA9MjrC32UuW7O0eu3NKOPIvbCwUsfXf2Plv3CRXaOKDgcd7M8zMCxPBDXret7O0vLK6tl7YKG5ube/slvb2G0almrI6VULpVkgME1yyOnIUrJVoRuJQsGY4vJ74zUemDVfyHkcJC2LSlzzilKCVHjq3LEKitXrqlspexZvCXSR+TsqQo9YtfXV6iqYxk0gFMabtewkGGdHIqWDjYic1LCF0SPqsbakkMTNBNr147B5bpedGStuS6E7V3xMZiY0ZxaHtjAkOzLw3Ef/z2ilGl0HGZZIik3S2KEqFi8qdvO/2uGYUxcgSQjW3t7p0QDShaEMq2hD8+ZcXSeO04p9X/LuzcvUqj6MAh3AEJ+DDBVThBmpQBwoSnuEV3hzjvDjvzsesdcnJZw7gD5zPH7uCkPY=</latexit>(
<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

<latexit sha1_base64="PogB+z+7+yCdyQDFZp3fNNIZrYI=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9Vj04rGCaQttLJvtpl262YTdiVhKf4MXD4p49Qd589+4bXPQ1gcDj/dmmJkXplIYdN1vZ2V1bX1js7BV3N7Z3dsvHRw2TJJpxn2WyES3Qmq4FIr7KFDyVqo5jUPJm+HwZuo3H7k2IlH3OEp5ENO+EpFgFK3kP3Xdh2q3VHYr7gxkmXg5KUOOerf01eklLIu5QiapMW3PTTEYU42CST4pdjLDU8qGtM/blioacxOMZ8dOyKlVeiRKtC2FZKb+nhjT2JhRHNrOmOLALHpT8T+vnWF0FYyFSjPkis0XRZkkmJDp56QnNGcoR5ZQpoW9lbAB1ZShzadoQ/AWX14mjWrFu6h4d+fl2nUeRwGO4QTOwINLqMEt1MEHBgKe4RXeHOW8OO/Ox7x1xclnjuAPnM8fMrGOSQ==</latexit>

x2
0

<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

<latexit sha1_base64="ca6eMRaf6k+v/DhpsV0AUXqsO4M=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KomKeix68VjBtIU2ls120i7dbMLuRiylv8GLB0W8+oO8+W/ctjlo64OBx3szzMwLU8G1cd1vZ2l5ZXVtvbBR3Nza3tkt7e3XdZIphj5LRKKaIdUouETfcCOwmSqkcSiwEQ5uJn7jEZXmibw3wxSDmPYkjzijxkr+U8d9OOuUym7FnYIsEi8nZchR65S+2t2EZTFKwwTVuuW5qQlGVBnOBI6L7UxjStmA9rBlqaQx6mA0PXZMjq3SJVGibElDpurviRGNtR7Goe2MqenreW8i/ue1MhNdBSMu08ygZLNFUSaIScjkc9LlCpkRQ0soU9zeSlifKsqMzadoQ/DmX14k9dOKd1Hx7s7L1es8jgIcwhGcgAeXUIVbqIEPDDg8wyu8OdJ5cd6dj1nrkpPPHMAfOJ8/NDWOSg==</latexit>

x3
0

<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

<latexit sha1_base64="b11IR/tCXyhPqsVv76I+GVbzOYA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK1hbaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmlldW19o7xZ2dre2d2r7h88mjjVjLdYLGPdCajhUijeQoGSdxLNaRRI3g7GN1O//cS1EbF6wCzhfkSHSoSCUbTSfdZ3+9WaW3dnIMvEK0gNCjT71a/eIGZpxBUySY3pem6Cfk41Cib5pNJLDU8oG9Mh71qqaMSNn89OnZATqwxIGGtbCslM/T2R08iYLApsZ0RxZBa9qfif100xvPJzoZIUuWLzRWEqCcZk+jcZCM0ZyswSyrSwtxI2opoytOlUbAje4svL5PGs7l3UvbvzWuO6iKMMR3AMp+DBJTTgFprQAgZDeIZXeHOk8+K8Ox/z1pJTzBzCHzifPw2qjaY=</latexit>y0

Hinge 
Loss

<latexit sha1_base64="Utoszvz1pfkDoVdAMYxP+KzsTcs="></latexit>y00 · · · y0m
y10 · · · y1m
y20 · · · y2m
y30 · · · y3m
y40 · · · y4m
...

...
yT0 · · · yTm

<latexit sha1_base64="urK8QiheyVUzd9FMkZ2cRM+bgpY="></latexit>�00 · · · �0m0

�10 · · · �1m0

�20 · · · �2m0

�30 · · · �3m0

�40 · · · �4m0

...
...

�T0 · · · �Tm0

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="b11IR/tCXyhPqsVv76I+GVbzOYA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK1hbaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmlldW19o7xZ2dre2d2r7h88mjjVjLdYLGPdCajhUijeQoGSdxLNaRRI3g7GN1O//cS1EbF6wCzhfkSHSoSCUbTSfdZ3+9WaW3dnIMvEK0gNCjT71a/eIGZpxBUySY3pem6Cfk41Cib5pNJLDU8oG9Mh71qqaMSNn89OnZATqwxIGGtbCslM/T2R08iYLApsZ0RxZBa9qfif100xvPJzoZIUuWLzRWEqCcZk+jcZCM0ZyswSyrSwtxI2opoytOlUbAje4svL5PGs7l3UvbvzWuO6iKMMR3AMp+DBJTTgFprQAgZDeIZXeHOk8+K8Ox/z1pJTzBzCHzifPw2qjaY=</latexit>y0

<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

Loss

<latexit sha1_base64="ekPOXq6t6sylQTfXv3/qmpNPeHY=">AAACDHicbVDLSsNAFJ34rPVVdelmsAgVpCQi6rLoxmUF+4AmlMlk0g6dScLMjbSEfoAbf8WNC0Xc+gHu/BunbRbaemDgcM653LnHTwTXYNvf1tLyyuraemGjuLm1vbNb2ttv6jhVlDVoLGLV9olmgkesARwEayeKEekL1vIHNxO/9cCU5nF0D6OEeZL0Ih5ySsBI3VLZBTaETJLhGLs+77kZtk9xxaVBDCczZWxSdtWeAi8SJydllKPeLX25QUxTySKggmjdcewEvIwo4FSwcdFNNUsIHZAe6xgaEcm0l02PGeNjowQ4jJV5EeCp+nsiI1LrkfRNUhLo63lvIv7ndVIIr7yMR0kKLKKzRWEqMMR40gwOuGIUxMgQQhU3f8W0TxShYPormhKc+ZMXSfOs6lxUnbvzcu06r6OADtERqiAHXaIaukV11EAUPaJn9IrerCfrxXq3PmbRJSufOUB/YH3+ADJZmm0=</latexit>

max
�
0, (·)

 

<latexit sha1_base64="K776dgLl+Ed2zAAzWvqrHBda0lc=">AAAB8XicbVA9SwNBEJ3zM8avqKXNYRCswp2IWgZtLCwimA9MjrC32UuW7O0eu3NKOPIvbCwUsfXf2Plv3CRXaOKDgcd7M8zMCxPBDXret7O0vLK6tl7YKG5ube/slvb2G0almrI6VULpVkgME1yyOnIUrJVoRuJQsGY4vJ74zUemDVfyHkcJC2LSlzzilKCVHjq3LEKitXrqlspexZvCXSR+TsqQo9YtfXV6iqYxk0gFMabtewkGGdHIqWDjYic1LCF0SPqsbakkMTNBNr147B5bpedGStuS6E7V3xMZiY0ZxaHtjAkOzLw3Ef/z2ilGl0HGZZIik3S2KEqFi8qdvO/2uGYUxcgSQjW3t7p0QDShaEMq2hD8+ZcXSeO04p9X/LuzcvUqj6MAh3AEJ+DDBVThBmpQBwoSnuEV3hzjvDjvzsesdcnJZw7gD5zPH7uCkPY=</latexit>(
<latexit sha1_base64="NDYzpDPf4NReujBVQrH7hehsVpg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzU8Prlilt15yCrxMtJBXLU++Wv3iBmaYTSMEG17npuYvyMKsOZwGmpl2pMKBvTIXYtlTRC7WfzQ6fkzCoDEsbKljRkrv6eyGik9SQKbGdEzUgvezPxP6+bmvDGz7hMUoOSLRaFqSAmJrOvyYArZEZMLKFMcXsrYSOqKDM2m5INwVt+eZW0LqreVdVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfJWMuw==</latexit>

1

<latexit sha1_base64="PBY966hDOsEIvQ2gLkwz3z6K9rQ=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBiyURUY9FLx6r2A9oQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1Fjp4czrlStu1Z2BLBMvJxXIUe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsVTSCLWfzS6dkBOr9EkYK1vSkJn6eyKjkdbjKLCdETVDvehNxf+8TmrCaz/jMkkNSjZfFKaCmJhM3yZ9rpAZMbaEMsXtrYQNqaLM2HBKNgRv8eVl0jyvepdV7/6iUrvJ4yjCERzDKXhwBTW4gzo0gEEIz/AKb87IeXHenY95a8HJZw7hD5zPH+XajPI=</latexit>�1

<latexit sha1_base64="b11IR/tCXyhPqsVv76I+GVbzOYA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK1hbaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmlldW19o7xZ2dre2d2r7h88mjjVjLdYLGPdCajhUijeQoGSdxLNaRRI3g7GN1O//cS1EbF6wCzhfkSHSoSCUbTSfdZ3+9WaW3dnIMvEK0gNCjT71a/eIGZpxBUySY3pem6Cfk41Cib5pNJLDU8oG9Mh71qqaMSNn89OnZATqwxIGGtbCslM/T2R08iYLApsZ0RxZBa9qfif100xvPJzoZIUuWLzRWEqCcZk+jcZCM0ZyswSyrSwtxI2opoytOlUbAje4svL5PGs7l3UvbvzWuO6iKMMR3AMp+DBJTTgFprQAgZDeIZXeHOk8+K8Ox/z1pJTzBzCHzifPw2qjaY=</latexit>y0

<latexit sha1_base64="DuEbA+6/7TxQe2kTo89Yr58btmw="></latexit>X

t

max
�
0, �t

�
yt � f(ht(xt, ⇠t))

� 

Loss Functions



INPUTS OUTPUTS
(Independent Variables)(Dependent Variables)

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="6dhYD7caT1adgpPJolQVQJy2us8="></latexit>

⇠00 · · · ⇠0n0

⇠10 · · · ⇠1n0

⇠20 · · · ⇠2n0

⇠30 · · · ⇠3n0

⇠40 · · · ⇠4n0

...
...

⇠T0 · · · ⇠Tn0

<latexit sha1_base64="vXDe7QNhqf3CfqvBdZrLR22vYcc="></latexit>x00 · · · x0n

x10 · · · x1n

x20 · · · x2n

x30 · · · x3n

x40 · · · x4n
...

...
xT0 · · · xTn

<latexit sha1_base64="K776dgLl+Ed2zAAzWvqrHBda0lc=">AAAB8XicbVA9SwNBEJ3zM8avqKXNYRCswp2IWgZtLCwimA9MjrC32UuW7O0eu3NKOPIvbCwUsfXf2Plv3CRXaOKDgcd7M8zMCxPBDXret7O0vLK6tl7YKG5ube/slvb2G0almrI6VULpVkgME1yyOnIUrJVoRuJQsGY4vJ74zUemDVfyHkcJC2LSlzzilKCVHjq3LEKitXrqlspexZvCXSR+TsqQo9YtfXV6iqYxk0gFMabtewkGGdHIqWDjYic1LCF0SPqsbakkMTNBNr147B5bpedGStuS6E7V3xMZiY0ZxaHtjAkOzLw3Ef/z2ilGl0HGZZIik3S2KEqFi8qdvO/2uGYUxcgSQjW3t7p0QDShaEMq2hD8+ZcXSeO04p9X/LuzcvUqj6MAh3AEJ+DDBVThBmpQBwoSnuEV3hzjvDjvzsesdcnJZw7gD5zPH7uCkPY=</latexit>(

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="1nveRc7U+BKSGSqyv3jeBh/OW+Q="></latexit>

h00(x0, ⇠0) · · · h0n(x0, ⇠0)
h10(x1, ⇠1) · · · h1n(x1, ⇠1)
h20(x2, ⇠2) · · · h2n(x2, ⇠2)
h30(x3, ⇠3) · · · h3n(x3, ⇠3)
h40(x4, ⇠4) · · · h4n(x4, ⇠4)

...
...

hT0(xT , ⇠T ) · · · hTn(xT , ⇠T )

BASIS 
FUNCTIONS

<latexit sha1_base64="K776dgLl+Ed2zAAzWvqrHBda0lc=">AAAB8XicbVA9SwNBEJ3zM8avqKXNYRCswp2IWgZtLCwimA9MjrC32UuW7O0eu3NKOPIvbCwUsfXf2Plv3CRXaOKDgcd7M8zMCxPBDXret7O0vLK6tl7YKG5ube/slvb2G0almrI6VULpVkgME1yyOnIUrJVoRuJQsGY4vJ74zUemDVfyHkcJC2LSlzzilKCVHjq3LEKitXrqlspexZvCXSR+TsqQo9YtfXV6iqYxk0gFMabtewkGGdHIqWDjYic1LCF0SPqsbakkMTNBNr147B5bpedGStuS6E7V3xMZiY0ZxaHtjAkOzLw3Ef/z2ilGl0HGZZIik3S2KEqFi8qdvO/2uGYUxcgSQjW3t7p0QDShaEMq2hD8+ZcXSeO04p9X/LuzcvUqj6MAh3AEJ+DDBVThBmpQBwoSnuEV3hzjvDjvzsesdcnJZw7gD5zPH7uCkPY=</latexit>(

<latexit sha1_base64="JYdO5xnxZ9lCLf2gGGTtG0omxKY=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARWpCSiKgboejGZQX7gDaEyXTSDp08mLmRhtCNv+LGhSJu/Qx3/o3TNgttPXDhcM693HuPFwuuwLK+jaXlldW19cJGcXNre2fX3NtvqiiRlDVoJCLZ9ohigoesARwEa8eSkcATrOUNbyd+65FJxaPwAdKYOQHph9znlICWXPMwdQFfY788cKE8cuG0O+IuVCquWbKq1hR4kdg5KaEcddf86vYimgQsBCqIUh3bisHJiAROBRsXu4liMaFD0mcdTUMSMOVk0wfG+EQrPexHUlcIeKr+nshIoFQaeLozIDBQ895E/M/rJOBfORkP4wRYSGeL/ERgiPAkDdzjklEQqSaESq5vxXRAJKGgMyvqEOz5lxdJ86xqX1Tt+/NS7SaPo4CO0DEqIxtdohq6Q3XUQBSN0TN6RW/Gk/FivBsfs9YlI585QH9gfP4Ap6yVKg==</latexit>

yt = f(ht(xt, ⇠t))

LOSS FUNCTIONS BASIS FUNCTIONS
<latexit sha1_base64="WUdR6ukixbKuksGSrHvjJSRi1/0=">AAACIHicbZDLSgMxFIYzXmu9VV26CRahbspMFetGKLpxWcFeoB2HTJq2oZkLyRlpGfoobnwVNy4U0Z0+jel08NL6Q+DjP+dwcn43FFyBaX4YC4tLyyurmbXs+sbm1nZuZ7eugkhSVqOBCGTTJYoJ7rMacBCsGUpGPFewhju4nNQbd0wqHvg3MAqZ7ZGez7ucEtCWkyv3HSgMHTjC57jt8l4LW7iNh04M5vgbbks/eJy02U4ubxbNRHgerBTyKFXVyb23OwGNPOYDFUSplmWGYMdEAqeCjbPtSLGQ0AHpsZZGn3hM2XFy4BgfaqeDu4HUzwecuL8nYuIpNfJc3ekR6KvZ2sT8r9aKoHtmx9wPI2A+nS7qRgJDgCdp4Q6XjIIYaSBUcv1XTPtEEgo606wOwZo9eR7qpaJ1WrSuT/KVizSODNpHB6iALFRGFXSFqqiGKLpHj+gZvRgPxpPxarxNWxeMdGYP/ZHx+QWAzaC+</latexit>

ht(xt) =
⇥
1 xt0 x2

t0 x3
t0

⇤

<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

<latexit sha1_base64="K776dgLl+Ed2zAAzWvqrHBda0lc=">AAAB8XicbVA9SwNBEJ3zM8avqKXNYRCswp2IWgZtLCwimA9MjrC32UuW7O0eu3NKOPIvbCwUsfXf2Plv3CRXaOKDgcd7M8zMCxPBDXret7O0vLK6tl7YKG5ube/slvb2G0almrI6VULpVkgME1yyOnIUrJVoRuJQsGY4vJ74zUemDVfyHkcJC2LSlzzilKCVHjq3LEKitXrqlspexZvCXSR+TsqQo9YtfXV6iqYxk0gFMabtewkGGdHIqWDjYic1LCF0SPqsbakkMTNBNr147B5bpedGStuS6E7V3xMZiY0ZxaHtjAkOzLw3Ef/z2ilGl0HGZZIik3S2KEqFi8qdvO/2uGYUxcgSQjW3t7p0QDShaEMq2hD8+ZcXSeO04p9X/LuzcvUqj6MAh3AEJ+DDBVThBmpQBwoSnuEV3hzjvDjvzsesdcnJZw7gD5zPH7uCkPY=</latexit>(
<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

<latexit sha1_base64="PogB+z+7+yCdyQDFZp3fNNIZrYI=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9Vj04rGCaQttLJvtpl262YTdiVhKf4MXD4p49Qd589+4bXPQ1gcDj/dmmJkXplIYdN1vZ2V1bX1js7BV3N7Z3dsvHRw2TJJpxn2WyES3Qmq4FIr7KFDyVqo5jUPJm+HwZuo3H7k2IlH3OEp5ENO+EpFgFK3kP3Xdh2q3VHYr7gxkmXg5KUOOerf01eklLIu5QiapMW3PTTEYU42CST4pdjLDU8qGtM/blioacxOMZ8dOyKlVeiRKtC2FZKb+nhjT2JhRHNrOmOLALHpT8T+vnWF0FYyFSjPkis0XRZkkmJDp56QnNGcoR5ZQpoW9lbAB1ZShzadoQ/AWX14mjWrFu6h4d+fl2nUeRwGO4QTOwINLqMEt1MEHBgKe4RXeHOW8OO/Ox7x1xclnjuAPnM8fMrGOSQ==</latexit>

x2
0

<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

<latexit sha1_base64="ca6eMRaf6k+v/DhpsV0AUXqsO4M=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KomKeix68VjBtIU2ls120i7dbMLuRiylv8GLB0W8+oO8+W/ctjlo64OBx3szzMwLU8G1cd1vZ2l5ZXVtvbBR3Nza3tkt7e3XdZIphj5LRKKaIdUouETfcCOwmSqkcSiwEQ5uJn7jEZXmibw3wxSDmPYkjzijxkr+U8d9OOuUym7FnYIsEi8nZchR65S+2t2EZTFKwwTVuuW5qQlGVBnOBI6L7UxjStmA9rBlqaQx6mA0PXZMjq3SJVGibElDpurviRGNtR7Goe2MqenreW8i/ue1MhNdBSMu08ygZLNFUSaIScjkc9LlCpkRQ0soU9zeSlifKsqMzadoQ/DmX14k9dOKd1Hx7s7L1es8jgIcwhGcgAeXUIVbqIEPDDg8wyu8OdJ5cd6dj1nrkpPPHMAfOJ8/NDWOSg==</latexit>

x3
0

<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

<latexit sha1_base64="b11IR/tCXyhPqsVv76I+GVbzOYA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK1hbaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmlldW19o7xZ2dre2d2r7h88mjjVjLdYLGPdCajhUijeQoGSdxLNaRRI3g7GN1O//cS1EbF6wCzhfkSHSoSCUbTSfdZ3+9WaW3dnIMvEK0gNCjT71a/eIGZpxBUySY3pem6Cfk41Cib5pNJLDU8oG9Mh71qqaMSNn89OnZATqwxIGGtbCslM/T2R08iYLApsZ0RxZBa9qfif100xvPJzoZIUuWLzRWEqCcZk+jcZCM0ZyswSyrSwtxI2opoytOlUbAje4svL5PGs7l3UvbvzWuO6iKMMR3AMp+DBJTTgFprQAgZDeIZXeHOk8+K8Ox/z1pJTzBzCHzifPw2qjaY=</latexit>y0

Hinge 
Loss

<latexit sha1_base64="Utoszvz1pfkDoVdAMYxP+KzsTcs="></latexit>y00 · · · y0m
y10 · · · y1m
y20 · · · y2m
y30 · · · y3m
y40 · · · y4m
...

...
yT0 · · · yTm

<latexit sha1_base64="urK8QiheyVUzd9FMkZ2cRM+bgpY="></latexit>�00 · · · �0m0

�10 · · · �1m0

�20 · · · �2m0

�30 · · · �3m0

�40 · · · �4m0

...
...

�T0 · · · �Tm0

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="b11IR/tCXyhPqsVv76I+GVbzOYA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK1hbaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmlldW19o7xZ2dre2d2r7h88mjjVjLdYLGPdCajhUijeQoGSdxLNaRRI3g7GN1O//cS1EbF6wCzhfkSHSoSCUbTSfdZ3+9WaW3dnIMvEK0gNCjT71a/eIGZpxBUySY3pem6Cfk41Cib5pNJLDU8oG9Mh71qqaMSNn89OnZATqwxIGGtbCslM/T2R08iYLApsZ0RxZBa9qfif100xvPJzoZIUuWLzRWEqCcZk+jcZCM0ZyswSyrSwtxI2opoytOlUbAje4svL5PGs7l3UvbvzWuO6iKMMR3AMp+DBJTTgFprQAgZDeIZXeHOk8+K8Ox/z1pJTzBzCHzifPw2qjaY=</latexit>y0

<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

Loss

<latexit sha1_base64="ekPOXq6t6sylQTfXv3/qmpNPeHY=">AAACDHicbVDLSsNAFJ34rPVVdelmsAgVpCQi6rLoxmUF+4AmlMlk0g6dScLMjbSEfoAbf8WNC0Xc+gHu/BunbRbaemDgcM653LnHTwTXYNvf1tLyyuraemGjuLm1vbNb2ttv6jhVlDVoLGLV9olmgkesARwEayeKEekL1vIHNxO/9cCU5nF0D6OEeZL0Ih5ySsBI3VLZBTaETJLhGLs+77kZtk9xxaVBDCczZWxSdtWeAi8SJydllKPeLX25QUxTySKggmjdcewEvIwo4FSwcdFNNUsIHZAe6xgaEcm0l02PGeNjowQ4jJV5EeCp+nsiI1LrkfRNUhLo63lvIv7ndVIIr7yMR0kKLKKzRWEqMMR40gwOuGIUxMgQQhU3f8W0TxShYPormhKc+ZMXSfOs6lxUnbvzcu06r6OADtERqiAHXaIaukV11EAUPaJn9IrerCfrxXq3PmbRJSufOUB/YH3+ADJZmm0=</latexit>

max
�
0, (·)

 

<latexit sha1_base64="K776dgLl+Ed2zAAzWvqrHBda0lc=">AAAB8XicbVA9SwNBEJ3zM8avqKXNYRCswp2IWgZtLCwimA9MjrC32UuW7O0eu3NKOPIvbCwUsfXf2Plv3CRXaOKDgcd7M8zMCxPBDXret7O0vLK6tl7YKG5ube/slvb2G0almrI6VULpVkgME1yyOnIUrJVoRuJQsGY4vJ74zUemDVfyHkcJC2LSlzzilKCVHjq3LEKitXrqlspexZvCXSR+TsqQo9YtfXV6iqYxk0gFMabtewkGGdHIqWDjYic1LCF0SPqsbakkMTNBNr147B5bpedGStuS6E7V3xMZiY0ZxaHtjAkOzLw3Ef/z2ilGl0HGZZIik3S2KEqFi8qdvO/2uGYUxcgSQjW3t7p0QDShaEMq2hD8+ZcXSeO04p9X/LuzcvUqj6MAh3AEJ+DDBVThBmpQBwoSnuEV3hzjvDjvzsesdcnJZw7gD5zPH7uCkPY=</latexit>(
<latexit sha1_base64="NDYzpDPf4NReujBVQrH7hehsVpg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzU8Prlilt15yCrxMtJBXLU++Wv3iBmaYTSMEG17npuYvyMKsOZwGmpl2pMKBvTIXYtlTRC7WfzQ6fkzCoDEsbKljRkrv6eyGik9SQKbGdEzUgvezPxP6+bmvDGz7hMUoOSLRaFqSAmJrOvyYArZEZMLKFMcXsrYSOqKDM2m5INwVt+eZW0LqreVdVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfJWMuw==</latexit>

1

<latexit sha1_base64="PBY966hDOsEIvQ2gLkwz3z6K9rQ=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBiyURUY9FLx6r2A9oQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1Fjp4czrlStu1Z2BLBMvJxXIUe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsVTSCLWfzS6dkBOr9EkYK1vSkJn6eyKjkdbjKLCdETVDvehNxf+8TmrCaz/jMkkNSjZfFKaCmJhM3yZ9rpAZMbaEMsXtrYQNqaLM2HBKNgRv8eVl0jyvepdV7/6iUrvJ4yjCERzDKXhwBTW4gzo0gEEIz/AKb87IeXHenY95a8HJZw7hD5zPH+XajPI=</latexit>�1

<latexit sha1_base64="b11IR/tCXyhPqsVv76I+GVbzOYA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK1hbaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmlldW19o7xZ2dre2d2r7h88mjjVjLdYLGPdCajhUijeQoGSdxLNaRRI3g7GN1O//cS1EbF6wCzhfkSHSoSCUbTSfdZ3+9WaW3dnIMvEK0gNCjT71a/eIGZpxBUySY3pem6Cfk41Cib5pNJLDU8oG9Mh71qqaMSNn89OnZATqwxIGGtbCslM/T2R08iYLApsZ0RxZBa9qfif100xvPJzoZIUuWLzRWEqCcZk+jcZCM0ZyswSyrSwtxI2opoytOlUbAje4svL5PGs7l3UvbvzWuO6iKMMR3AMp+DBJTTgFprQAgZDeIZXeHOk8+K8Ox/z1pJTzBzCHzifPw2qjaY=</latexit>y0

<latexit sha1_base64="DuEbA+6/7TxQe2kTo89Yr58btmw="></latexit>X

t

max
�
0, �t

�
yt � f(ht(xt, ⇠t))

� 

Loss Functions



Loss Functions
INPUTS OUTPUTS

(Independent Variables)(Dependent Variables)
<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="6dhYD7caT1adgpPJolQVQJy2us8="></latexit>

⇠00 · · · ⇠0n0

⇠10 · · · ⇠1n0

⇠20 · · · ⇠2n0

⇠30 · · · ⇠3n0

⇠40 · · · ⇠4n0

...
...

⇠T0 · · · ⇠Tn0

<latexit sha1_base64="vXDe7QNhqf3CfqvBdZrLR22vYcc="></latexit>x00 · · · x0n

x10 · · · x1n

x20 · · · x2n

x30 · · · x3n

x40 · · · x4n
...

...
xT0 · · · xTn

<latexit sha1_base64="K776dgLl+Ed2zAAzWvqrHBda0lc=">AAAB8XicbVA9SwNBEJ3zM8avqKXNYRCswp2IWgZtLCwimA9MjrC32UuW7O0eu3NKOPIvbCwUsfXf2Plv3CRXaOKDgcd7M8zMCxPBDXret7O0vLK6tl7YKG5ube/slvb2G0almrI6VULpVkgME1yyOnIUrJVoRuJQsGY4vJ74zUemDVfyHkcJC2LSlzzilKCVHjq3LEKitXrqlspexZvCXSR+TsqQo9YtfXV6iqYxk0gFMabtewkGGdHIqWDjYic1LCF0SPqsbakkMTNBNr147B5bpedGStuS6E7V3xMZiY0ZxaHtjAkOzLw3Ef/z2ilGl0HGZZIik3S2KEqFi8qdvO/2uGYUxcgSQjW3t7p0QDShaEMq2hD8+ZcXSeO04p9X/LuzcvUqj6MAh3AEJ+DDBVThBmpQBwoSnuEV3hzjvDjvzsesdcnJZw7gD5zPH7uCkPY=</latexit>(

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="1nveRc7U+BKSGSqyv3jeBh/OW+Q="></latexit>

h00(x0, ⇠0) · · · h0n(x0, ⇠0)
h10(x1, ⇠1) · · · h1n(x1, ⇠1)
h20(x2, ⇠2) · · · h2n(x2, ⇠2)
h30(x3, ⇠3) · · · h3n(x3, ⇠3)
h40(x4, ⇠4) · · · h4n(x4, ⇠4)

...
...

hT0(xT , ⇠T ) · · · hTn(xT , ⇠T )

BASIS 
FUNCTIONS

<latexit sha1_base64="K776dgLl+Ed2zAAzWvqrHBda0lc=">AAAB8XicbVA9SwNBEJ3zM8avqKXNYRCswp2IWgZtLCwimA9MjrC32UuW7O0eu3NKOPIvbCwUsfXf2Plv3CRXaOKDgcd7M8zMCxPBDXret7O0vLK6tl7YKG5ube/slvb2G0almrI6VULpVkgME1yyOnIUrJVoRuJQsGY4vJ74zUemDVfyHkcJC2LSlzzilKCVHjq3LEKitXrqlspexZvCXSR+TsqQo9YtfXV6iqYxk0gFMabtewkGGdHIqWDjYic1LCF0SPqsbakkMTNBNr147B5bpedGStuS6E7V3xMZiY0ZxaHtjAkOzLw3Ef/z2ilGl0HGZZIik3S2KEqFi8qdvO/2uGYUxcgSQjW3t7p0QDShaEMq2hD8+ZcXSeO04p9X/LuzcvUqj6MAh3AEJ+DDBVThBmpQBwoSnuEV3hzjvDjvzsesdcnJZw7gD5zPH7uCkPY=</latexit>(

<latexit sha1_base64="JYdO5xnxZ9lCLf2gGGTtG0omxKY=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARWpCSiKgboejGZQX7gDaEyXTSDp08mLmRhtCNv+LGhSJu/Qx3/o3TNgttPXDhcM693HuPFwuuwLK+jaXlldW19cJGcXNre2fX3NtvqiiRlDVoJCLZ9ohigoesARwEa8eSkcATrOUNbyd+65FJxaPwAdKYOQHph9znlICWXPMwdQFfY788cKE8cuG0O+IuVCquWbKq1hR4kdg5KaEcddf86vYimgQsBCqIUh3bisHJiAROBRsXu4liMaFD0mcdTUMSMOVk0wfG+EQrPexHUlcIeKr+nshIoFQaeLozIDBQ895E/M/rJOBfORkP4wRYSGeL/ERgiPAkDdzjklEQqSaESq5vxXRAJKGgMyvqEOz5lxdJ86xqX1Tt+/NS7SaPo4CO0DEqIxtdohq6Q3XUQBSN0TN6RW/Gk/FivBsfs9YlI585QH9gfP4Ap6yVKg==</latexit>

yt = f(ht(xt, ⇠t))

LOSS FUNCTIONS BASIS FUNCTIONS
<latexit sha1_base64="WUdR6ukixbKuksGSrHvjJSRi1/0=">AAACIHicbZDLSgMxFIYzXmu9VV26CRahbspMFetGKLpxWcFeoB2HTJq2oZkLyRlpGfoobnwVNy4U0Z0+jel08NL6Q+DjP+dwcn43FFyBaX4YC4tLyyurmbXs+sbm1nZuZ7eugkhSVqOBCGTTJYoJ7rMacBCsGUpGPFewhju4nNQbd0wqHvg3MAqZ7ZGez7ucEtCWkyv3HSgMHTjC57jt8l4LW7iNh04M5vgbbks/eJy02U4ubxbNRHgerBTyKFXVyb23OwGNPOYDFUSplmWGYMdEAqeCjbPtSLGQ0AHpsZZGn3hM2XFy4BgfaqeDu4HUzwecuL8nYuIpNfJc3ekR6KvZ2sT8r9aKoHtmx9wPI2A+nS7qRgJDgCdp4Q6XjIIYaSBUcv1XTPtEEgo606wOwZo9eR7qpaJ1WrSuT/KVizSODNpHB6iALFRGFXSFqqiGKLpHj+gZvRgPxpPxarxNWxeMdGYP/ZHx+QWAzaC+</latexit>

ht(xt) =
⇥
1 xt0 x2

t0 x3
t0

⇤

<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

<latexit sha1_base64="K776dgLl+Ed2zAAzWvqrHBda0lc=">AAAB8XicbVA9SwNBEJ3zM8avqKXNYRCswp2IWgZtLCwimA9MjrC32UuW7O0eu3NKOPIvbCwUsfXf2Plv3CRXaOKDgcd7M8zMCxPBDXret7O0vLK6tl7YKG5ube/slvb2G0almrI6VULpVkgME1yyOnIUrJVoRuJQsGY4vJ74zUemDVfyHkcJC2LSlzzilKCVHjq3LEKitXrqlspexZvCXSR+TsqQo9YtfXV6iqYxk0gFMabtewkGGdHIqWDjYic1LCF0SPqsbakkMTNBNr147B5bpedGStuS6E7V3xMZiY0ZxaHtjAkOzLw3Ef/z2ilGl0HGZZIik3S2KEqFi8qdvO/2uGYUxcgSQjW3t7p0QDShaEMq2hD8+ZcXSeO04p9X/LuzcvUqj6MAh3AEJ+DDBVThBmpQBwoSnuEV3hzjvDjvzsesdcnJZw7gD5zPH7uCkPY=</latexit>(
<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

<latexit sha1_base64="PogB+z+7+yCdyQDFZp3fNNIZrYI=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9Vj04rGCaQttLJvtpl262YTdiVhKf4MXD4p49Qd589+4bXPQ1gcDj/dmmJkXplIYdN1vZ2V1bX1js7BV3N7Z3dsvHRw2TJJpxn2WyES3Qmq4FIr7KFDyVqo5jUPJm+HwZuo3H7k2IlH3OEp5ENO+EpFgFK3kP3Xdh2q3VHYr7gxkmXg5KUOOerf01eklLIu5QiapMW3PTTEYU42CST4pdjLDU8qGtM/blioacxOMZ8dOyKlVeiRKtC2FZKb+nhjT2JhRHNrOmOLALHpT8T+vnWF0FYyFSjPkis0XRZkkmJDp56QnNGcoR5ZQpoW9lbAB1ZShzadoQ/AWX14mjWrFu6h4d+fl2nUeRwGO4QTOwINLqMEt1MEHBgKe4RXeHOW8OO/Ox7x1xclnjuAPnM8fMrGOSQ==</latexit>

x2
0

<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

<latexit sha1_base64="ca6eMRaf6k+v/DhpsV0AUXqsO4M=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KomKeix68VjBtIU2ls120i7dbMLuRiylv8GLB0W8+oO8+W/ctjlo64OBx3szzMwLU8G1cd1vZ2l5ZXVtvbBR3Nza3tkt7e3XdZIphj5LRKKaIdUouETfcCOwmSqkcSiwEQ5uJn7jEZXmibw3wxSDmPYkjzijxkr+U8d9OOuUym7FnYIsEi8nZchR65S+2t2EZTFKwwTVuuW5qQlGVBnOBI6L7UxjStmA9rBlqaQx6mA0PXZMjq3SJVGibElDpurviRGNtR7Goe2MqenreW8i/ue1MhNdBSMu08ygZLNFUSaIScjkc9LlCpkRQ0soU9zeSlifKsqMzadoQ/DmX14k9dOKd1Hx7s7L1es8jgIcwhGcgAeXUIVbqIEPDDg8wyu8OdJ5cd6dj1nrkpPPHMAfOJ8/NDWOSg==</latexit>

x3
0

<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

<latexit sha1_base64="b11IR/tCXyhPqsVv76I+GVbzOYA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK1hbaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmlldW19o7xZ2dre2d2r7h88mjjVjLdYLGPdCajhUijeQoGSdxLNaRRI3g7GN1O//cS1EbF6wCzhfkSHSoSCUbTSfdZ3+9WaW3dnIMvEK0gNCjT71a/eIGZpxBUySY3pem6Cfk41Cib5pNJLDU8oG9Mh71qqaMSNn89OnZATqwxIGGtbCslM/T2R08iYLApsZ0RxZBa9qfif100xvPJzoZIUuWLzRWEqCcZk+jcZCM0ZyswSyrSwtxI2opoytOlUbAje4svL5PGs7l3UvbvzWuO6iKMMR3AMp+DBJTTgFprQAgZDeIZXeHOk8+K8Ox/z1pJTzBzCHzifPw2qjaY=</latexit>y0

Hinge 
Loss

<latexit sha1_base64="Utoszvz1pfkDoVdAMYxP+KzsTcs="></latexit>y00 · · · y0m
y10 · · · y1m
y20 · · · y2m
y30 · · · y3m
y40 · · · y4m
...

...
yT0 · · · yTm

<latexit sha1_base64="urK8QiheyVUzd9FMkZ2cRM+bgpY="></latexit>�00 · · · �0m0

�10 · · · �1m0

�20 · · · �2m0

�30 · · · �3m0

�40 · · · �4m0

...
...

�T0 · · · �Tm0

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="b11IR/tCXyhPqsVv76I+GVbzOYA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK1hbaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmlldW19o7xZ2dre2d2r7h88mjjVjLdYLGPdCajhUijeQoGSdxLNaRRI3g7GN1O//cS1EbF6wCzhfkSHSoSCUbTSfdZ3+9WaW3dnIMvEK0gNCjT71a/eIGZpxBUySY3pem6Cfk41Cib5pNJLDU8oG9Mh71qqaMSNn89OnZATqwxIGGtbCslM/T2R08iYLApsZ0RxZBa9qfif100xvPJzoZIUuWLzRWEqCcZk+jcZCM0ZyswSyrSwtxI2opoytOlUbAje4svL5PGs7l3UvbvzWuO6iKMMR3AMp+DBJTTgFprQAgZDeIZXeHOk8+K8Ox/z1pJTzBzCHzifPw2qjaY=</latexit>y0

<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

Loss

<latexit sha1_base64="ekPOXq6t6sylQTfXv3/qmpNPeHY=">AAACDHicbVDLSsNAFJ34rPVVdelmsAgVpCQi6rLoxmUF+4AmlMlk0g6dScLMjbSEfoAbf8WNC0Xc+gHu/BunbRbaemDgcM653LnHTwTXYNvf1tLyyuraemGjuLm1vbNb2ttv6jhVlDVoLGLV9olmgkesARwEayeKEekL1vIHNxO/9cCU5nF0D6OEeZL0Ih5ySsBI3VLZBTaETJLhGLs+77kZtk9xxaVBDCczZWxSdtWeAi8SJydllKPeLX25QUxTySKggmjdcewEvIwo4FSwcdFNNUsIHZAe6xgaEcm0l02PGeNjowQ4jJV5EeCp+nsiI1LrkfRNUhLo63lvIv7ndVIIr7yMR0kKLKKzRWEqMMR40gwOuGIUxMgQQhU3f8W0TxShYPormhKc+ZMXSfOs6lxUnbvzcu06r6OADtERqiAHXaIaukV11EAUPaJn9IrerCfrxXq3PmbRJSufOUB/YH3+ADJZmm0=</latexit>

max
�
0, (·)

 

<latexit sha1_base64="K776dgLl+Ed2zAAzWvqrHBda0lc=">AAAB8XicbVA9SwNBEJ3zM8avqKXNYRCswp2IWgZtLCwimA9MjrC32UuW7O0eu3NKOPIvbCwUsfXf2Plv3CRXaOKDgcd7M8zMCxPBDXret7O0vLK6tl7YKG5ube/slvb2G0almrI6VULpVkgME1yyOnIUrJVoRuJQsGY4vJ74zUemDVfyHkcJC2LSlzzilKCVHjq3LEKitXrqlspexZvCXSR+TsqQo9YtfXV6iqYxk0gFMabtewkGGdHIqWDjYic1LCF0SPqsbakkMTNBNr147B5bpedGStuS6E7V3xMZiY0ZxaHtjAkOzLw3Ef/z2ilGl0HGZZIik3S2KEqFi8qdvO/2uGYUxcgSQjW3t7p0QDShaEMq2hD8+ZcXSeO04p9X/LuzcvUqj6MAh3AEJ+DDBVThBmpQBwoSnuEV3hzjvDjvzsesdcnJZw7gD5zPH7uCkPY=</latexit>(
<latexit sha1_base64="NDYzpDPf4NReujBVQrH7hehsVpg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzU8Prlilt15yCrxMtJBXLU++Wv3iBmaYTSMEG17npuYvyMKsOZwGmpl2pMKBvTIXYtlTRC7WfzQ6fkzCoDEsbKljRkrv6eyGik9SQKbGdEzUgvezPxP6+bmvDGz7hMUoOSLRaFqSAmJrOvyYArZEZMLKFMcXsrYSOqKDM2m5INwVt+eZW0LqreVdVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfJWMuw==</latexit>

1

<latexit sha1_base64="PBY966hDOsEIvQ2gLkwz3z6K9rQ=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBiyURUY9FLx6r2A9oQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1Fjp4czrlStu1Z2BLBMvJxXIUe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsVTSCLWfzS6dkBOr9EkYK1vSkJn6eyKjkdbjKLCdETVDvehNxf+8TmrCaz/jMkkNSjZfFKaCmJhM3yZ9rpAZMbaEMsXtrYQNqaLM2HBKNgRv8eVl0jyvepdV7/6iUrvJ4yjCERzDKXhwBTW4gzo0gEEIz/AKb87IeXHenY95a8HJZw7hD5zPH+XajPI=</latexit>�1

<latexit sha1_base64="b11IR/tCXyhPqsVv76I+GVbzOYA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK1hbaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmlldW19o7xZ2dre2d2r7h88mjjVjLdYLGPdCajhUijeQoGSdxLNaRRI3g7GN1O//cS1EbF6wCzhfkSHSoSCUbTSfdZ3+9WaW3dnIMvEK0gNCjT71a/eIGZpxBUySY3pem6Cfk41Cib5pNJLDU8oG9Mh71qqaMSNn89OnZATqwxIGGtbCslM/T2R08iYLApsZ0RxZBa9qfif100xvPJzoZIUuWLzRWEqCcZk+jcZCM0ZyswSyrSwtxI2opoytOlUbAje4svL5PGs7l3UvbvzWuO6iKMMR3AMp+DBJTTgFprQAgZDeIZXeHOk8+K8Ox/z1pJTzBzCHzifPw2qjaY=</latexit>y0

<latexit sha1_base64="DuEbA+6/7TxQe2kTo89Yr58btmw="></latexit>X

t

max
�
0, �t

�
yt � f(ht(xt, ⇠t))

� 



Loss Functions
INPUTS OUTPUTS

(Independent Variables)(Dependent Variables)
<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="6dhYD7caT1adgpPJolQVQJy2us8="></latexit>

⇠00 · · · ⇠0n0

⇠10 · · · ⇠1n0

⇠20 · · · ⇠2n0

⇠30 · · · ⇠3n0

⇠40 · · · ⇠4n0

...
...

⇠T0 · · · ⇠Tn0

<latexit sha1_base64="vXDe7QNhqf3CfqvBdZrLR22vYcc="></latexit>x00 · · · x0n

x10 · · · x1n

x20 · · · x2n

x30 · · · x3n

x40 · · · x4n
...

...
xT0 · · · xTn

<latexit sha1_base64="K776dgLl+Ed2zAAzWvqrHBda0lc=">AAAB8XicbVA9SwNBEJ3zM8avqKXNYRCswp2IWgZtLCwimA9MjrC32UuW7O0eu3NKOPIvbCwUsfXf2Plv3CRXaOKDgcd7M8zMCxPBDXret7O0vLK6tl7YKG5ube/slvb2G0almrI6VULpVkgME1yyOnIUrJVoRuJQsGY4vJ74zUemDVfyHkcJC2LSlzzilKCVHjq3LEKitXrqlspexZvCXSR+TsqQo9YtfXV6iqYxk0gFMabtewkGGdHIqWDjYic1LCF0SPqsbakkMTNBNr147B5bpedGStuS6E7V3xMZiY0ZxaHtjAkOzLw3Ef/z2ilGl0HGZZIik3S2KEqFi8qdvO/2uGYUxcgSQjW3t7p0QDShaEMq2hD8+ZcXSeO04p9X/LuzcvUqj6MAh3AEJ+DDBVThBmpQBwoSnuEV3hzjvDjvzsesdcnJZw7gD5zPH7uCkPY=</latexit>(

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="1nveRc7U+BKSGSqyv3jeBh/OW+Q="></latexit>

h00(x0, ⇠0) · · · h0n(x0, ⇠0)
h10(x1, ⇠1) · · · h1n(x1, ⇠1)
h20(x2, ⇠2) · · · h2n(x2, ⇠2)
h30(x3, ⇠3) · · · h3n(x3, ⇠3)
h40(x4, ⇠4) · · · h4n(x4, ⇠4)

...
...

hT0(xT , ⇠T ) · · · hTn(xT , ⇠T )

BASIS 
FUNCTIONS

<latexit sha1_base64="K776dgLl+Ed2zAAzWvqrHBda0lc=">AAAB8XicbVA9SwNBEJ3zM8avqKXNYRCswp2IWgZtLCwimA9MjrC32UuW7O0eu3NKOPIvbCwUsfXf2Plv3CRXaOKDgcd7M8zMCxPBDXret7O0vLK6tl7YKG5ube/slvb2G0almrI6VULpVkgME1yyOnIUrJVoRuJQsGY4vJ74zUemDVfyHkcJC2LSlzzilKCVHjq3LEKitXrqlspexZvCXSR+TsqQo9YtfXV6iqYxk0gFMabtewkGGdHIqWDjYic1LCF0SPqsbakkMTNBNr147B5bpedGStuS6E7V3xMZiY0ZxaHtjAkOzLw3Ef/z2ilGl0HGZZIik3S2KEqFi8qdvO/2uGYUxcgSQjW3t7p0QDShaEMq2hD8+ZcXSeO04p9X/LuzcvUqj6MAh3AEJ+DDBVThBmpQBwoSnuEV3hzjvDjvzsesdcnJZw7gD5zPH7uCkPY=</latexit>(

<latexit sha1_base64="JYdO5xnxZ9lCLf2gGGTtG0omxKY=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARWpCSiKgboejGZQX7gDaEyXTSDp08mLmRhtCNv+LGhSJu/Qx3/o3TNgttPXDhcM693HuPFwuuwLK+jaXlldW19cJGcXNre2fX3NtvqiiRlDVoJCLZ9ohigoesARwEa8eSkcATrOUNbyd+65FJxaPwAdKYOQHph9znlICWXPMwdQFfY788cKE8cuG0O+IuVCquWbKq1hR4kdg5KaEcddf86vYimgQsBCqIUh3bisHJiAROBRsXu4liMaFD0mcdTUMSMOVk0wfG+EQrPexHUlcIeKr+nshIoFQaeLozIDBQ895E/M/rJOBfORkP4wRYSGeL/ERgiPAkDdzjklEQqSaESq5vxXRAJKGgMyvqEOz5lxdJ86xqX1Tt+/NS7SaPo4CO0DEqIxtdohq6Q3XUQBSN0TN6RW/Gk/FivBsfs9YlI585QH9gfP4Ap6yVKg==</latexit>

yt = f(ht(xt, ⇠t))

LOSS FUNCTIONS BASIS FUNCTIONS
<latexit sha1_base64="WUdR6ukixbKuksGSrHvjJSRi1/0=">AAACIHicbZDLSgMxFIYzXmu9VV26CRahbspMFetGKLpxWcFeoB2HTJq2oZkLyRlpGfoobnwVNy4U0Z0+jel08NL6Q+DjP+dwcn43FFyBaX4YC4tLyyurmbXs+sbm1nZuZ7eugkhSVqOBCGTTJYoJ7rMacBCsGUpGPFewhju4nNQbd0wqHvg3MAqZ7ZGez7ucEtCWkyv3HSgMHTjC57jt8l4LW7iNh04M5vgbbks/eJy02U4ubxbNRHgerBTyKFXVyb23OwGNPOYDFUSplmWGYMdEAqeCjbPtSLGQ0AHpsZZGn3hM2XFy4BgfaqeDu4HUzwecuL8nYuIpNfJc3ekR6KvZ2sT8r9aKoHtmx9wPI2A+nS7qRgJDgCdp4Q6XjIIYaSBUcv1XTPtEEgo606wOwZo9eR7qpaJ1WrSuT/KVizSODNpHB6iALFRGFXSFqqiGKLpHj+gZvRgPxpPxarxNWxeMdGYP/ZHx+QWAzaC+</latexit>

ht(xt) =
⇥
1 xt0 x2

t0 x3
t0

⇤

<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

<latexit sha1_base64="K776dgLl+Ed2zAAzWvqrHBda0lc=">AAAB8XicbVA9SwNBEJ3zM8avqKXNYRCswp2IWgZtLCwimA9MjrC32UuW7O0eu3NKOPIvbCwUsfXf2Plv3CRXaOKDgcd7M8zMCxPBDXret7O0vLK6tl7YKG5ube/slvb2G0almrI6VULpVkgME1yyOnIUrJVoRuJQsGY4vJ74zUemDVfyHkcJC2LSlzzilKCVHjq3LEKitXrqlspexZvCXSR+TsqQo9YtfXV6iqYxk0gFMabtewkGGdHIqWDjYic1LCF0SPqsbakkMTNBNr147B5bpedGStuS6E7V3xMZiY0ZxaHtjAkOzLw3Ef/z2ilGl0HGZZIik3S2KEqFi8qdvO/2uGYUxcgSQjW3t7p0QDShaEMq2hD8+ZcXSeO04p9X/LuzcvUqj6MAh3AEJ+DDBVThBmpQBwoSnuEV3hzjvDjvzsesdcnJZw7gD5zPH7uCkPY=</latexit>(
<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

<latexit sha1_base64="PogB+z+7+yCdyQDFZp3fNNIZrYI=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9Vj04rGCaQttLJvtpl262YTdiVhKf4MXD4p49Qd589+4bXPQ1gcDj/dmmJkXplIYdN1vZ2V1bX1js7BV3N7Z3dsvHRw2TJJpxn2WyES3Qmq4FIr7KFDyVqo5jUPJm+HwZuo3H7k2IlH3OEp5ENO+EpFgFK3kP3Xdh2q3VHYr7gxkmXg5KUOOerf01eklLIu5QiapMW3PTTEYU42CST4pdjLDU8qGtM/blioacxOMZ8dOyKlVeiRKtC2FZKb+nhjT2JhRHNrOmOLALHpT8T+vnWF0FYyFSjPkis0XRZkkmJDp56QnNGcoR5ZQpoW9lbAB1ZShzadoQ/AWX14mjWrFu6h4d+fl2nUeRwGO4QTOwINLqMEt1MEHBgKe4RXeHOW8OO/Ox7x1xclnjuAPnM8fMrGOSQ==</latexit>

x2
0

<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

<latexit sha1_base64="ca6eMRaf6k+v/DhpsV0AUXqsO4M=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KomKeix68VjBtIU2ls120i7dbMLuRiylv8GLB0W8+oO8+W/ctjlo64OBx3szzMwLU8G1cd1vZ2l5ZXVtvbBR3Nza3tkt7e3XdZIphj5LRKKaIdUouETfcCOwmSqkcSiwEQ5uJn7jEZXmibw3wxSDmPYkjzijxkr+U8d9OOuUym7FnYIsEi8nZchR65S+2t2EZTFKwwTVuuW5qQlGVBnOBI6L7UxjStmA9rBlqaQx6mA0PXZMjq3SJVGibElDpurviRGNtR7Goe2MqenreW8i/ue1MhNdBSMu08ygZLNFUSaIScjkc9LlCpkRQ0soU9zeSlifKsqMzadoQ/DmX14k9dOKd1Hx7s7L1es8jgIcwhGcgAeXUIVbqIEPDDg8wyu8OdJ5cd6dj1nrkpPPHMAfOJ8/NDWOSg==</latexit>

x3
0

<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

<latexit sha1_base64="b11IR/tCXyhPqsVv76I+GVbzOYA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK1hbaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmlldW19o7xZ2dre2d2r7h88mjjVjLdYLGPdCajhUijeQoGSdxLNaRRI3g7GN1O//cS1EbF6wCzhfkSHSoSCUbTSfdZ3+9WaW3dnIMvEK0gNCjT71a/eIGZpxBUySY3pem6Cfk41Cib5pNJLDU8oG9Mh71qqaMSNn89OnZATqwxIGGtbCslM/T2R08iYLApsZ0RxZBa9qfif100xvPJzoZIUuWLzRWEqCcZk+jcZCM0ZyswSyrSwtxI2opoytOlUbAje4svL5PGs7l3UvbvzWuO6iKMMR3AMp+DBJTTgFprQAgZDeIZXeHOk8+K8Ox/z1pJTzBzCHzifPw2qjaY=</latexit>y0

Hinge 
Loss

<latexit sha1_base64="Utoszvz1pfkDoVdAMYxP+KzsTcs="></latexit>y00 · · · y0m
y10 · · · y1m
y20 · · · y2m
y30 · · · y3m
y40 · · · y4m
...

...
yT0 · · · yTm

<latexit sha1_base64="urK8QiheyVUzd9FMkZ2cRM+bgpY="></latexit>�00 · · · �0m0

�10 · · · �1m0

�20 · · · �2m0

�30 · · · �3m0

�40 · · · �4m0

...
...

�T0 · · · �Tm0

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="b11IR/tCXyhPqsVv76I+GVbzOYA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK1hbaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmlldW19o7xZ2dre2d2r7h88mjjVjLdYLGPdCajhUijeQoGSdxLNaRRI3g7GN1O//cS1EbF6wCzhfkSHSoSCUbTSfdZ3+9WaW3dnIMvEK0gNCjT71a/eIGZpxBUySY3pem6Cfk41Cib5pNJLDU8oG9Mh71qqaMSNn89OnZATqwxIGGtbCslM/T2R08iYLApsZ0RxZBa9qfif100xvPJzoZIUuWLzRWEqCcZk+jcZCM0ZyswSyrSwtxI2opoytOlUbAje4svL5PGs7l3UvbvzWuO6iKMMR3AMp+DBJTTgFprQAgZDeIZXeHOk8+K8Ox/z1pJTzBzCHzifPw2qjaY=</latexit>y0

<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

Loss

<latexit sha1_base64="ekPOXq6t6sylQTfXv3/qmpNPeHY=">AAACDHicbVDLSsNAFJ34rPVVdelmsAgVpCQi6rLoxmUF+4AmlMlk0g6dScLMjbSEfoAbf8WNC0Xc+gHu/BunbRbaemDgcM653LnHTwTXYNvf1tLyyuraemGjuLm1vbNb2ttv6jhVlDVoLGLV9olmgkesARwEayeKEekL1vIHNxO/9cCU5nF0D6OEeZL0Ih5ySsBI3VLZBTaETJLhGLs+77kZtk9xxaVBDCczZWxSdtWeAi8SJydllKPeLX25QUxTySKggmjdcewEvIwo4FSwcdFNNUsIHZAe6xgaEcm0l02PGeNjowQ4jJV5EeCp+nsiI1LrkfRNUhLo63lvIv7ndVIIr7yMR0kKLKKzRWEqMMR40gwOuGIUxMgQQhU3f8W0TxShYPormhKc+ZMXSfOs6lxUnbvzcu06r6OADtERqiAHXaIaukV11EAUPaJn9IrerCfrxXq3PmbRJSufOUB/YH3+ADJZmm0=</latexit>

max
�
0, (·)

 

<latexit sha1_base64="K776dgLl+Ed2zAAzWvqrHBda0lc=">AAAB8XicbVA9SwNBEJ3zM8avqKXNYRCswp2IWgZtLCwimA9MjrC32UuW7O0eu3NKOPIvbCwUsfXf2Plv3CRXaOKDgcd7M8zMCxPBDXret7O0vLK6tl7YKG5ube/slvb2G0almrI6VULpVkgME1yyOnIUrJVoRuJQsGY4vJ74zUemDVfyHkcJC2LSlzzilKCVHjq3LEKitXrqlspexZvCXSR+TsqQo9YtfXV6iqYxk0gFMabtewkGGdHIqWDjYic1LCF0SPqsbakkMTNBNr147B5bpedGStuS6E7V3xMZiY0ZxaHtjAkOzLw3Ef/z2ilGl0HGZZIik3S2KEqFi8qdvO/2uGYUxcgSQjW3t7p0QDShaEMq2hD8+ZcXSeO04p9X/LuzcvUqj6MAh3AEJ+DDBVThBmpQBwoSnuEV3hzjvDjvzsesdcnJZw7gD5zPH7uCkPY=</latexit>(
<latexit sha1_base64="NDYzpDPf4NReujBVQrH7hehsVpg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzU8Prlilt15yCrxMtJBXLU++Wv3iBmaYTSMEG17npuYvyMKsOZwGmpl2pMKBvTIXYtlTRC7WfzQ6fkzCoDEsbKljRkrv6eyGik9SQKbGdEzUgvezPxP6+bmvDGz7hMUoOSLRaFqSAmJrOvyYArZEZMLKFMcXsrYSOqKDM2m5INwVt+eZW0LqreVdVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfJWMuw==</latexit>

1

<latexit sha1_base64="PBY966hDOsEIvQ2gLkwz3z6K9rQ=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBiyURUY9FLx6r2A9oQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1Fjp4czrlStu1Z2BLBMvJxXIUe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsVTSCLWfzS6dkBOr9EkYK1vSkJn6eyKjkdbjKLCdETVDvehNxf+8TmrCaz/jMkkNSjZfFKaCmJhM3yZ9rpAZMbaEMsXtrYQNqaLM2HBKNgRv8eVl0jyvepdV7/6iUrvJ4yjCERzDKXhwBTW4gzo0gEEIz/AKb87IeXHenY95a8HJZw7hD5zPH+XajPI=</latexit>�1

<latexit sha1_base64="b11IR/tCXyhPqsVv76I+GVbzOYA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK1hbaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmlldW19o7xZ2dre2d2r7h88mjjVjLdYLGPdCajhUijeQoGSdxLNaRRI3g7GN1O//cS1EbF6wCzhfkSHSoSCUbTSfdZ3+9WaW3dnIMvEK0gNCjT71a/eIGZpxBUySY3pem6Cfk41Cib5pNJLDU8oG9Mh71qqaMSNn89OnZATqwxIGGtbCslM/T2R08iYLApsZ0RxZBa9qfif100xvPJzoZIUuWLzRWEqCcZk+jcZCM0ZyswSyrSwtxI2opoytOlUbAje4svL5PGs7l3UvbvzWuO6iKMMR3AMp+DBJTTgFprQAgZDeIZXeHOk8+K8Ox/z1pJTzBzCHzifPw2qjaY=</latexit>y0

<latexit sha1_base64="DuEbA+6/7TxQe2kTo89Yr58btmw="></latexit>X

t

max
�
0, �t

�
yt � f(ht(xt, ⇠t))

� 



Loss Functions
INPUTS OUTPUTS

(Independent Variables)(Dependent Variables)
<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="6dhYD7caT1adgpPJolQVQJy2us8="></latexit>

⇠00 · · · ⇠0n0

⇠10 · · · ⇠1n0

⇠20 · · · ⇠2n0

⇠30 · · · ⇠3n0

⇠40 · · · ⇠4n0

...
...

⇠T0 · · · ⇠Tn0

<latexit sha1_base64="vXDe7QNhqf3CfqvBdZrLR22vYcc="></latexit>x00 · · · x0n

x10 · · · x1n

x20 · · · x2n

x30 · · · x3n

x40 · · · x4n
...

...
xT0 · · · xTn

<latexit sha1_base64="K776dgLl+Ed2zAAzWvqrHBda0lc=">AAAB8XicbVA9SwNBEJ3zM8avqKXNYRCswp2IWgZtLCwimA9MjrC32UuW7O0eu3NKOPIvbCwUsfXf2Plv3CRXaOKDgcd7M8zMCxPBDXret7O0vLK6tl7YKG5ube/slvb2G0almrI6VULpVkgME1yyOnIUrJVoRuJQsGY4vJ74zUemDVfyHkcJC2LSlzzilKCVHjq3LEKitXrqlspexZvCXSR+TsqQo9YtfXV6iqYxk0gFMabtewkGGdHIqWDjYic1LCF0SPqsbakkMTNBNr147B5bpedGStuS6E7V3xMZiY0ZxaHtjAkOzLw3Ef/z2ilGl0HGZZIik3S2KEqFi8qdvO/2uGYUxcgSQjW3t7p0QDShaEMq2hD8+ZcXSeO04p9X/LuzcvUqj6MAh3AEJ+DDBVThBmpQBwoSnuEV3hzjvDjvzsesdcnJZw7gD5zPH7uCkPY=</latexit>(

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="1nveRc7U+BKSGSqyv3jeBh/OW+Q="></latexit>

h00(x0, ⇠0) · · · h0n(x0, ⇠0)
h10(x1, ⇠1) · · · h1n(x1, ⇠1)
h20(x2, ⇠2) · · · h2n(x2, ⇠2)
h30(x3, ⇠3) · · · h3n(x3, ⇠3)
h40(x4, ⇠4) · · · h4n(x4, ⇠4)

...
...

hT0(xT , ⇠T ) · · · hTn(xT , ⇠T )

BASIS 
FUNCTIONS

<latexit sha1_base64="K776dgLl+Ed2zAAzWvqrHBda0lc=">AAAB8XicbVA9SwNBEJ3zM8avqKXNYRCswp2IWgZtLCwimA9MjrC32UuW7O0eu3NKOPIvbCwUsfXf2Plv3CRXaOKDgcd7M8zMCxPBDXret7O0vLK6tl7YKG5ube/slvb2G0almrI6VULpVkgME1yyOnIUrJVoRuJQsGY4vJ74zUemDVfyHkcJC2LSlzzilKCVHjq3LEKitXrqlspexZvCXSR+TsqQo9YtfXV6iqYxk0gFMabtewkGGdHIqWDjYic1LCF0SPqsbakkMTNBNr147B5bpedGStuS6E7V3xMZiY0ZxaHtjAkOzLw3Ef/z2ilGl0HGZZIik3S2KEqFi8qdvO/2uGYUxcgSQjW3t7p0QDShaEMq2hD8+ZcXSeO04p9X/LuzcvUqj6MAh3AEJ+DDBVThBmpQBwoSnuEV3hzjvDjvzsesdcnJZw7gD5zPH7uCkPY=</latexit>(

<latexit sha1_base64="JYdO5xnxZ9lCLf2gGGTtG0omxKY=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARWpCSiKgboejGZQX7gDaEyXTSDp08mLmRhtCNv+LGhSJu/Qx3/o3TNgttPXDhcM693HuPFwuuwLK+jaXlldW19cJGcXNre2fX3NtvqiiRlDVoJCLZ9ohigoesARwEa8eSkcATrOUNbyd+65FJxaPwAdKYOQHph9znlICWXPMwdQFfY788cKE8cuG0O+IuVCquWbKq1hR4kdg5KaEcddf86vYimgQsBCqIUh3bisHJiAROBRsXu4liMaFD0mcdTUMSMOVk0wfG+EQrPexHUlcIeKr+nshIoFQaeLozIDBQ895E/M/rJOBfORkP4wRYSGeL/ERgiPAkDdzjklEQqSaESq5vxXRAJKGgMyvqEOz5lxdJ86xqX1Tt+/NS7SaPo4CO0DEqIxtdohq6Q3XUQBSN0TN6RW/Gk/FivBsfs9YlI585QH9gfP4Ap6yVKg==</latexit>

yt = f(ht(xt, ⇠t))

LOSS FUNCTIONS BASIS FUNCTIONS
<latexit sha1_base64="WUdR6ukixbKuksGSrHvjJSRi1/0=">AAACIHicbZDLSgMxFIYzXmu9VV26CRahbspMFetGKLpxWcFeoB2HTJq2oZkLyRlpGfoobnwVNy4U0Z0+jel08NL6Q+DjP+dwcn43FFyBaX4YC4tLyyurmbXs+sbm1nZuZ7eugkhSVqOBCGTTJYoJ7rMacBCsGUpGPFewhju4nNQbd0wqHvg3MAqZ7ZGez7ucEtCWkyv3HSgMHTjC57jt8l4LW7iNh04M5vgbbks/eJy02U4ubxbNRHgerBTyKFXVyb23OwGNPOYDFUSplmWGYMdEAqeCjbPtSLGQ0AHpsZZGn3hM2XFy4BgfaqeDu4HUzwecuL8nYuIpNfJc3ekR6KvZ2sT8r9aKoHtmx9wPI2A+nS7qRgJDgCdp4Q6XjIIYaSBUcv1XTPtEEgo606wOwZo9eR7qpaJ1WrSuT/KVizSODNpHB6iALFRGFXSFqqiGKLpHj+gZvRgPxpPxarxNWxeMdGYP/ZHx+QWAzaC+</latexit>

ht(xt) =
⇥
1 xt0 x2

t0 x3
t0

⇤

<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

<latexit sha1_base64="K776dgLl+Ed2zAAzWvqrHBda0lc=">AAAB8XicbVA9SwNBEJ3zM8avqKXNYRCswp2IWgZtLCwimA9MjrC32UuW7O0eu3NKOPIvbCwUsfXf2Plv3CRXaOKDgcd7M8zMCxPBDXret7O0vLK6tl7YKG5ube/slvb2G0almrI6VULpVkgME1yyOnIUrJVoRuJQsGY4vJ74zUemDVfyHkcJC2LSlzzilKCVHjq3LEKitXrqlspexZvCXSR+TsqQo9YtfXV6iqYxk0gFMabtewkGGdHIqWDjYic1LCF0SPqsbakkMTNBNr147B5bpedGStuS6E7V3xMZiY0ZxaHtjAkOzLw3Ef/z2ilGl0HGZZIik3S2KEqFi8qdvO/2uGYUxcgSQjW3t7p0QDShaEMq2hD8+ZcXSeO04p9X/LuzcvUqj6MAh3AEJ+DDBVThBmpQBwoSnuEV3hzjvDjvzsesdcnJZw7gD5zPH7uCkPY=</latexit>(
<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

<latexit sha1_base64="PogB+z+7+yCdyQDFZp3fNNIZrYI=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9Vj04rGCaQttLJvtpl262YTdiVhKf4MXD4p49Qd589+4bXPQ1gcDj/dmmJkXplIYdN1vZ2V1bX1js7BV3N7Z3dsvHRw2TJJpxn2WyES3Qmq4FIr7KFDyVqo5jUPJm+HwZuo3H7k2IlH3OEp5ENO+EpFgFK3kP3Xdh2q3VHYr7gxkmXg5KUOOerf01eklLIu5QiapMW3PTTEYU42CST4pdjLDU8qGtM/blioacxOMZ8dOyKlVeiRKtC2FZKb+nhjT2JhRHNrOmOLALHpT8T+vnWF0FYyFSjPkis0XRZkkmJDp56QnNGcoR5ZQpoW9lbAB1ZShzadoQ/AWX14mjWrFu6h4d+fl2nUeRwGO4QTOwINLqMEt1MEHBgKe4RXeHOW8OO/Ox7x1xclnjuAPnM8fMrGOSQ==</latexit>

x2
0

<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

<latexit sha1_base64="ca6eMRaf6k+v/DhpsV0AUXqsO4M=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KomKeix68VjBtIU2ls120i7dbMLuRiylv8GLB0W8+oO8+W/ctjlo64OBx3szzMwLU8G1cd1vZ2l5ZXVtvbBR3Nza3tkt7e3XdZIphj5LRKKaIdUouETfcCOwmSqkcSiwEQ5uJn7jEZXmibw3wxSDmPYkjzijxkr+U8d9OOuUym7FnYIsEi8nZchR65S+2t2EZTFKwwTVuuW5qQlGVBnOBI6L7UxjStmA9rBlqaQx6mA0PXZMjq3SJVGibElDpurviRGNtR7Goe2MqenreW8i/ue1MhNdBSMu08ygZLNFUSaIScjkc9LlCpkRQ0soU9zeSlifKsqMzadoQ/DmX14k9dOKd1Hx7s7L1es8jgIcwhGcgAeXUIVbqIEPDDg8wyu8OdJ5cd6dj1nrkpPPHMAfOJ8/NDWOSg==</latexit>

x3
0

<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

<latexit sha1_base64="b11IR/tCXyhPqsVv76I+GVbzOYA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK1hbaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmlldW19o7xZ2dre2d2r7h88mjjVjLdYLGPdCajhUijeQoGSdxLNaRRI3g7GN1O//cS1EbF6wCzhfkSHSoSCUbTSfdZ3+9WaW3dnIMvEK0gNCjT71a/eIGZpxBUySY3pem6Cfk41Cib5pNJLDU8oG9Mh71qqaMSNn89OnZATqwxIGGtbCslM/T2R08iYLApsZ0RxZBa9qfif100xvPJzoZIUuWLzRWEqCcZk+jcZCM0ZyswSyrSwtxI2opoytOlUbAje4svL5PGs7l3UvbvzWuO6iKMMR3AMp+DBJTTgFprQAgZDeIZXeHOk8+K8Ox/z1pJTzBzCHzifPw2qjaY=</latexit>y0

Hinge 
Loss

<latexit sha1_base64="Utoszvz1pfkDoVdAMYxP+KzsTcs="></latexit>y00 · · · y0m
y10 · · · y1m
y20 · · · y2m
y30 · · · y3m
y40 · · · y4m
...

...
yT0 · · · yTm

<latexit sha1_base64="urK8QiheyVUzd9FMkZ2cRM+bgpY="></latexit>�00 · · · �0m0

�10 · · · �1m0

�20 · · · �2m0

�30 · · · �3m0

�40 · · · �4m0

...
...

�T0 · · · �Tm0

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="b11IR/tCXyhPqsVv76I+GVbzOYA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK1hbaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmlldW19o7xZ2dre2d2r7h88mjjVjLdYLGPdCajhUijeQoGSdxLNaRRI3g7GN1O//cS1EbF6wCzhfkSHSoSCUbTSfdZ3+9WaW3dnIMvEK0gNCjT71a/eIGZpxBUySY3pem6Cfk41Cib5pNJLDU8oG9Mh71qqaMSNn89OnZATqwxIGGtbCslM/T2R08iYLApsZ0RxZBa9qfif100xvPJzoZIUuWLzRWEqCcZk+jcZCM0ZyswSyrSwtxI2opoytOlUbAje4svL5PGs7l3UvbvzWuO6iKMMR3AMp+DBJTTgFprQAgZDeIZXeHOk8+K8Ox/z1pJTzBzCHzifPw2qjaY=</latexit>y0

<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

Loss

<latexit sha1_base64="ekPOXq6t6sylQTfXv3/qmpNPeHY=">AAACDHicbVDLSsNAFJ34rPVVdelmsAgVpCQi6rLoxmUF+4AmlMlk0g6dScLMjbSEfoAbf8WNC0Xc+gHu/BunbRbaemDgcM653LnHTwTXYNvf1tLyyuraemGjuLm1vbNb2ttv6jhVlDVoLGLV9olmgkesARwEayeKEekL1vIHNxO/9cCU5nF0D6OEeZL0Ih5ySsBI3VLZBTaETJLhGLs+77kZtk9xxaVBDCczZWxSdtWeAi8SJydllKPeLX25QUxTySKggmjdcewEvIwo4FSwcdFNNUsIHZAe6xgaEcm0l02PGeNjowQ4jJV5EeCp+nsiI1LrkfRNUhLo63lvIv7ndVIIr7yMR0kKLKKzRWEqMMR40gwOuGIUxMgQQhU3f8W0TxShYPormhKc+ZMXSfOs6lxUnbvzcu06r6OADtERqiAHXaIaukV11EAUPaJn9IrerCfrxXq3PmbRJSufOUB/YH3+ADJZmm0=</latexit>

max
�
0, (·)

 

<latexit sha1_base64="K776dgLl+Ed2zAAzWvqrHBda0lc=">AAAB8XicbVA9SwNBEJ3zM8avqKXNYRCswp2IWgZtLCwimA9MjrC32UuW7O0eu3NKOPIvbCwUsfXf2Plv3CRXaOKDgcd7M8zMCxPBDXret7O0vLK6tl7YKG5ube/slvb2G0almrI6VULpVkgME1yyOnIUrJVoRuJQsGY4vJ74zUemDVfyHkcJC2LSlzzilKCVHjq3LEKitXrqlspexZvCXSR+TsqQo9YtfXV6iqYxk0gFMabtewkGGdHIqWDjYic1LCF0SPqsbakkMTNBNr147B5bpedGStuS6E7V3xMZiY0ZxaHtjAkOzLw3Ef/z2ilGl0HGZZIik3S2KEqFi8qdvO/2uGYUxcgSQjW3t7p0QDShaEMq2hD8+ZcXSeO04p9X/LuzcvUqj6MAh3AEJ+DDBVThBmpQBwoSnuEV3hzjvDjvzsesdcnJZw7gD5zPH7uCkPY=</latexit>(
<latexit sha1_base64="NDYzpDPf4NReujBVQrH7hehsVpg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzU8Prlilt15yCrxMtJBXLU++Wv3iBmaYTSMEG17npuYvyMKsOZwGmpl2pMKBvTIXYtlTRC7WfzQ6fkzCoDEsbKljRkrv6eyGik9SQKbGdEzUgvezPxP6+bmvDGz7hMUoOSLRaFqSAmJrOvyYArZEZMLKFMcXsrYSOqKDM2m5INwVt+eZW0LqreVdVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfJWMuw==</latexit>

1

<latexit sha1_base64="PBY966hDOsEIvQ2gLkwz3z6K9rQ=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBiyURUY9FLx6r2A9oQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1Fjp4czrlStu1Z2BLBMvJxXIUe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsVTSCLWfzS6dkBOr9EkYK1vSkJn6eyKjkdbjKLCdETVDvehNxf+8TmrCaz/jMkkNSjZfFKaCmJhM3yZ9rpAZMbaEMsXtrYQNqaLM2HBKNgRv8eVl0jyvepdV7/6iUrvJ4yjCERzDKXhwBTW4gzo0gEEIz/AKb87IeXHenY95a8HJZw7hD5zPH+XajPI=</latexit>�1

<latexit sha1_base64="b11IR/tCXyhPqsVv76I+GVbzOYA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK1hbaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmlldW19o7xZ2dre2d2r7h88mjjVjLdYLGPdCajhUijeQoGSdxLNaRRI3g7GN1O//cS1EbF6wCzhfkSHSoSCUbTSfdZ3+9WaW3dnIMvEK0gNCjT71a/eIGZpxBUySY3pem6Cfk41Cib5pNJLDU8oG9Mh71qqaMSNn89OnZATqwxIGGtbCslM/T2R08iYLApsZ0RxZBa9qfif100xvPJzoZIUuWLzRWEqCcZk+jcZCM0ZyswSyrSwtxI2opoytOlUbAje4svL5PGs7l3UvbvzWuO6iKMMR3AMp+DBJTTgFprQAgZDeIZXeHOk8+K8Ox/z1pJTzBzCHzifPw2qjaY=</latexit>y0

<latexit sha1_base64="DuEbA+6/7TxQe2kTo89Yr58btmw="></latexit>X

t

max
�
0, �t

�
yt � f(ht(xt, ⇠t))

� 



Loss Functions
INPUTS OUTPUTS

(Independent Variables)(Dependent Variables)
<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="6dhYD7caT1adgpPJolQVQJy2us8="></latexit>

⇠00 · · · ⇠0n0

⇠10 · · · ⇠1n0

⇠20 · · · ⇠2n0

⇠30 · · · ⇠3n0

⇠40 · · · ⇠4n0

...
...

⇠T0 · · · ⇠Tn0

<latexit sha1_base64="vXDe7QNhqf3CfqvBdZrLR22vYcc="></latexit>x00 · · · x0n

x10 · · · x1n

x20 · · · x2n

x30 · · · x3n

x40 · · · x4n
...

...
xT0 · · · xTn

<latexit sha1_base64="K776dgLl+Ed2zAAzWvqrHBda0lc=">AAAB8XicbVA9SwNBEJ3zM8avqKXNYRCswp2IWgZtLCwimA9MjrC32UuW7O0eu3NKOPIvbCwUsfXf2Plv3CRXaOKDgcd7M8zMCxPBDXret7O0vLK6tl7YKG5ube/slvb2G0almrI6VULpVkgME1yyOnIUrJVoRuJQsGY4vJ74zUemDVfyHkcJC2LSlzzilKCVHjq3LEKitXrqlspexZvCXSR+TsqQo9YtfXV6iqYxk0gFMabtewkGGdHIqWDjYic1LCF0SPqsbakkMTNBNr147B5bpedGStuS6E7V3xMZiY0ZxaHtjAkOzLw3Ef/z2ilGl0HGZZIik3S2KEqFi8qdvO/2uGYUxcgSQjW3t7p0QDShaEMq2hD8+ZcXSeO04p9X/LuzcvUqj6MAh3AEJ+DDBVThBmpQBwoSnuEV3hzjvDjvzsesdcnJZw7gD5zPH7uCkPY=</latexit>(

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="1nveRc7U+BKSGSqyv3jeBh/OW+Q="></latexit>

h00(x0, ⇠0) · · · h0n(x0, ⇠0)
h10(x1, ⇠1) · · · h1n(x1, ⇠1)
h20(x2, ⇠2) · · · h2n(x2, ⇠2)
h30(x3, ⇠3) · · · h3n(x3, ⇠3)
h40(x4, ⇠4) · · · h4n(x4, ⇠4)

...
...

hT0(xT , ⇠T ) · · · hTn(xT , ⇠T )

BASIS 
FUNCTIONS

<latexit sha1_base64="K776dgLl+Ed2zAAzWvqrHBda0lc=">AAAB8XicbVA9SwNBEJ3zM8avqKXNYRCswp2IWgZtLCwimA9MjrC32UuW7O0eu3NKOPIvbCwUsfXf2Plv3CRXaOKDgcd7M8zMCxPBDXret7O0vLK6tl7YKG5ube/slvb2G0almrI6VULpVkgME1yyOnIUrJVoRuJQsGY4vJ74zUemDVfyHkcJC2LSlzzilKCVHjq3LEKitXrqlspexZvCXSR+TsqQo9YtfXV6iqYxk0gFMabtewkGGdHIqWDjYic1LCF0SPqsbakkMTNBNr147B5bpedGStuS6E7V3xMZiY0ZxaHtjAkOzLw3Ef/z2ilGl0HGZZIik3S2KEqFi8qdvO/2uGYUxcgSQjW3t7p0QDShaEMq2hD8+ZcXSeO04p9X/LuzcvUqj6MAh3AEJ+DDBVThBmpQBwoSnuEV3hzjvDjvzsesdcnJZw7gD5zPH7uCkPY=</latexit>(

<latexit sha1_base64="JYdO5xnxZ9lCLf2gGGTtG0omxKY=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARWpCSiKgboejGZQX7gDaEyXTSDp08mLmRhtCNv+LGhSJu/Qx3/o3TNgttPXDhcM693HuPFwuuwLK+jaXlldW19cJGcXNre2fX3NtvqiiRlDVoJCLZ9ohigoesARwEa8eSkcATrOUNbyd+65FJxaPwAdKYOQHph9znlICWXPMwdQFfY788cKE8cuG0O+IuVCquWbKq1hR4kdg5KaEcddf86vYimgQsBCqIUh3bisHJiAROBRsXu4liMaFD0mcdTUMSMOVk0wfG+EQrPexHUlcIeKr+nshIoFQaeLozIDBQ895E/M/rJOBfORkP4wRYSGeL/ERgiPAkDdzjklEQqSaESq5vxXRAJKGgMyvqEOz5lxdJ86xqX1Tt+/NS7SaPo4CO0DEqIxtdohq6Q3XUQBSN0TN6RW/Gk/FivBsfs9YlI585QH9gfP4Ap6yVKg==</latexit>

yt = f(ht(xt, ⇠t))

LOSS FUNCTIONS BASIS FUNCTIONS
<latexit sha1_base64="WUdR6ukixbKuksGSrHvjJSRi1/0=">AAACIHicbZDLSgMxFIYzXmu9VV26CRahbspMFetGKLpxWcFeoB2HTJq2oZkLyRlpGfoobnwVNy4U0Z0+jel08NL6Q+DjP+dwcn43FFyBaX4YC4tLyyurmbXs+sbm1nZuZ7eugkhSVqOBCGTTJYoJ7rMacBCsGUpGPFewhju4nNQbd0wqHvg3MAqZ7ZGez7ucEtCWkyv3HSgMHTjC57jt8l4LW7iNh04M5vgbbks/eJy02U4ubxbNRHgerBTyKFXVyb23OwGNPOYDFUSplmWGYMdEAqeCjbPtSLGQ0AHpsZZGn3hM2XFy4BgfaqeDu4HUzwecuL8nYuIpNfJc3ekR6KvZ2sT8r9aKoHtmx9wPI2A+nS7qRgJDgCdp4Q6XjIIYaSBUcv1XTPtEEgo606wOwZo9eR7qpaJ1WrSuT/KVizSODNpHB6iALFRGFXSFqqiGKLpHj+gZvRgPxpPxarxNWxeMdGYP/ZHx+QWAzaC+</latexit>

ht(xt) =
⇥
1 xt0 x2

t0 x3
t0

⇤

<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

<latexit sha1_base64="K776dgLl+Ed2zAAzWvqrHBda0lc=">AAAB8XicbVA9SwNBEJ3zM8avqKXNYRCswp2IWgZtLCwimA9MjrC32UuW7O0eu3NKOPIvbCwUsfXf2Plv3CRXaOKDgcd7M8zMCxPBDXret7O0vLK6tl7YKG5ube/slvb2G0almrI6VULpVkgME1yyOnIUrJVoRuJQsGY4vJ74zUemDVfyHkcJC2LSlzzilKCVHjq3LEKitXrqlspexZvCXSR+TsqQo9YtfXV6iqYxk0gFMabtewkGGdHIqWDjYic1LCF0SPqsbakkMTNBNr147B5bpedGStuS6E7V3xMZiY0ZxaHtjAkOzLw3Ef/z2ilGl0HGZZIik3S2KEqFi8qdvO/2uGYUxcgSQjW3t7p0QDShaEMq2hD8+ZcXSeO04p9X/LuzcvUqj6MAh3AEJ+DDBVThBmpQBwoSnuEV3hzjvDjvzsesdcnJZw7gD5zPH7uCkPY=</latexit>(
<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

<latexit sha1_base64="PogB+z+7+yCdyQDFZp3fNNIZrYI=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9Vj04rGCaQttLJvtpl262YTdiVhKf4MXD4p49Qd589+4bXPQ1gcDj/dmmJkXplIYdN1vZ2V1bX1js7BV3N7Z3dsvHRw2TJJpxn2WyES3Qmq4FIr7KFDyVqo5jUPJm+HwZuo3H7k2IlH3OEp5ENO+EpFgFK3kP3Xdh2q3VHYr7gxkmXg5KUOOerf01eklLIu5QiapMW3PTTEYU42CST4pdjLDU8qGtM/blioacxOMZ8dOyKlVeiRKtC2FZKb+nhjT2JhRHNrOmOLALHpT8T+vnWF0FYyFSjPkis0XRZkkmJDp56QnNGcoR5ZQpoW9lbAB1ZShzadoQ/AWX14mjWrFu6h4d+fl2nUeRwGO4QTOwINLqMEt1MEHBgKe4RXeHOW8OO/Ox7x1xclnjuAPnM8fMrGOSQ==</latexit>

x2
0

<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

<latexit sha1_base64="ca6eMRaf6k+v/DhpsV0AUXqsO4M=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KomKeix68VjBtIU2ls120i7dbMLuRiylv8GLB0W8+oO8+W/ctjlo64OBx3szzMwLU8G1cd1vZ2l5ZXVtvbBR3Nza3tkt7e3XdZIphj5LRKKaIdUouETfcCOwmSqkcSiwEQ5uJn7jEZXmibw3wxSDmPYkjzijxkr+U8d9OOuUym7FnYIsEi8nZchR65S+2t2EZTFKwwTVuuW5qQlGVBnOBI6L7UxjStmA9rBlqaQx6mA0PXZMjq3SJVGibElDpurviRGNtR7Goe2MqenreW8i/ue1MhNdBSMu08ygZLNFUSaIScjkc9LlCpkRQ0soU9zeSlifKsqMzadoQ/DmX14k9dOKd1Hx7s7L1es8jgIcwhGcgAeXUIVbqIEPDDg8wyu8OdJ5cd6dj1nrkpPPHMAfOJ8/NDWOSg==</latexit>

x3
0

<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

<latexit sha1_base64="b11IR/tCXyhPqsVv76I+GVbzOYA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK1hbaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmlldW19o7xZ2dre2d2r7h88mjjVjLdYLGPdCajhUijeQoGSdxLNaRRI3g7GN1O//cS1EbF6wCzhfkSHSoSCUbTSfdZ3+9WaW3dnIMvEK0gNCjT71a/eIGZpxBUySY3pem6Cfk41Cib5pNJLDU8oG9Mh71qqaMSNn89OnZATqwxIGGtbCslM/T2R08iYLApsZ0RxZBa9qfif100xvPJzoZIUuWLzRWEqCcZk+jcZCM0ZyswSyrSwtxI2opoytOlUbAje4svL5PGs7l3UvbvzWuO6iKMMR3AMp+DBJTTgFprQAgZDeIZXeHOk8+K8Ox/z1pJTzBzCHzifPw2qjaY=</latexit>y0

Hinge 
Loss

<latexit sha1_base64="Utoszvz1pfkDoVdAMYxP+KzsTcs="></latexit>y00 · · · y0m
y10 · · · y1m
y20 · · · y2m
y30 · · · y3m
y40 · · · y4m
...

...
yT0 · · · yTm

<latexit sha1_base64="urK8QiheyVUzd9FMkZ2cRM+bgpY="></latexit>�00 · · · �0m0

�10 · · · �1m0

�20 · · · �2m0

�30 · · · �3m0

�40 · · · �4m0

...
...

�T0 · · · �Tm0

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="b11IR/tCXyhPqsVv76I+GVbzOYA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK1hbaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmlldW19o7xZ2dre2d2r7h88mjjVjLdYLGPdCajhUijeQoGSdxLNaRRI3g7GN1O//cS1EbF6wCzhfkSHSoSCUbTSfdZ3+9WaW3dnIMvEK0gNCjT71a/eIGZpxBUySY3pem6Cfk41Cib5pNJLDU8oG9Mh71qqaMSNn89OnZATqwxIGGtbCslM/T2R08iYLApsZ0RxZBa9qfif100xvPJzoZIUuWLzRWEqCcZk+jcZCM0ZyswSyrSwtxI2opoytOlUbAje4svL5PGs7l3UvbvzWuO6iKMMR3AMp+DBJTTgFprQAgZDeIZXeHOk8+K8Ox/z1pJTzBzCHzifPw2qjaY=</latexit>y0

<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

Loss

<latexit sha1_base64="ekPOXq6t6sylQTfXv3/qmpNPeHY=">AAACDHicbVDLSsNAFJ34rPVVdelmsAgVpCQi6rLoxmUF+4AmlMlk0g6dScLMjbSEfoAbf8WNC0Xc+gHu/BunbRbaemDgcM653LnHTwTXYNvf1tLyyuraemGjuLm1vbNb2ttv6jhVlDVoLGLV9olmgkesARwEayeKEekL1vIHNxO/9cCU5nF0D6OEeZL0Ih5ySsBI3VLZBTaETJLhGLs+77kZtk9xxaVBDCczZWxSdtWeAi8SJydllKPeLX25QUxTySKggmjdcewEvIwo4FSwcdFNNUsIHZAe6xgaEcm0l02PGeNjowQ4jJV5EeCp+nsiI1LrkfRNUhLo63lvIv7ndVIIr7yMR0kKLKKzRWEqMMR40gwOuGIUxMgQQhU3f8W0TxShYPormhKc+ZMXSfOs6lxUnbvzcu06r6OADtERqiAHXaIaukV11EAUPaJn9IrerCfrxXq3PmbRJSufOUB/YH3+ADJZmm0=</latexit>

max
�
0, (·)

 

<latexit sha1_base64="K776dgLl+Ed2zAAzWvqrHBda0lc=">AAAB8XicbVA9SwNBEJ3zM8avqKXNYRCswp2IWgZtLCwimA9MjrC32UuW7O0eu3NKOPIvbCwUsfXf2Plv3CRXaOKDgcd7M8zMCxPBDXret7O0vLK6tl7YKG5ube/slvb2G0almrI6VULpVkgME1yyOnIUrJVoRuJQsGY4vJ74zUemDVfyHkcJC2LSlzzilKCVHjq3LEKitXrqlspexZvCXSR+TsqQo9YtfXV6iqYxk0gFMabtewkGGdHIqWDjYic1LCF0SPqsbakkMTNBNr147B5bpedGStuS6E7V3xMZiY0ZxaHtjAkOzLw3Ef/z2ilGl0HGZZIik3S2KEqFi8qdvO/2uGYUxcgSQjW3t7p0QDShaEMq2hD8+ZcXSeO04p9X/LuzcvUqj6MAh3AEJ+DDBVThBmpQBwoSnuEV3hzjvDjvzsesdcnJZw7gD5zPH7uCkPY=</latexit>(
<latexit sha1_base64="NDYzpDPf4NReujBVQrH7hehsVpg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzU8Prlilt15yCrxMtJBXLU++Wv3iBmaYTSMEG17npuYvyMKsOZwGmpl2pMKBvTIXYtlTRC7WfzQ6fkzCoDEsbKljRkrv6eyGik9SQKbGdEzUgvezPxP6+bmvDGz7hMUoOSLRaFqSAmJrOvyYArZEZMLKFMcXsrYSOqKDM2m5INwVt+eZW0LqreVdVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfJWMuw==</latexit>

1

<latexit sha1_base64="PBY966hDOsEIvQ2gLkwz3z6K9rQ=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBiyURUY9FLx6r2A9oQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1Fjp4czrlStu1Z2BLBMvJxXIUe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsVTSCLWfzS6dkBOr9EkYK1vSkJn6eyKjkdbjKLCdETVDvehNxf+8TmrCaz/jMkkNSjZfFKaCmJhM3yZ9rpAZMbaEMsXtrYQNqaLM2HBKNgRv8eVl0jyvepdV7/6iUrvJ4yjCERzDKXhwBTW4gzo0gEEIz/AKb87IeXHenY95a8HJZw7hD5zPH+XajPI=</latexit>�1

<latexit sha1_base64="b11IR/tCXyhPqsVv76I+GVbzOYA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK1hbaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmlldW19o7xZ2dre2d2r7h88mjjVjLdYLGPdCajhUijeQoGSdxLNaRRI3g7GN1O//cS1EbF6wCzhfkSHSoSCUbTSfdZ3+9WaW3dnIMvEK0gNCjT71a/eIGZpxBUySY3pem6Cfk41Cib5pNJLDU8oG9Mh71qqaMSNn89OnZATqwxIGGtbCslM/T2R08iYLApsZ0RxZBa9qfif100xvPJzoZIUuWLzRWEqCcZk+jcZCM0ZyswSyrSwtxI2opoytOlUbAje4svL5PGs7l3UvbvzWuO6iKMMR3AMp+DBJTTgFprQAgZDeIZXeHOk8+K8Ox/z1pJTzBzCHzifPw2qjaY=</latexit>y0

<latexit sha1_base64="DuEbA+6/7TxQe2kTo89Yr58btmw="></latexit>X

t

max
�
0, �t

�
yt � f(ht(xt, ⇠t))

� 



Loss Functions
INPUTS OUTPUTS

(Independent Variables)(Dependent Variables)
<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="6dhYD7caT1adgpPJolQVQJy2us8="></latexit>

⇠00 · · · ⇠0n0

⇠10 · · · ⇠1n0

⇠20 · · · ⇠2n0

⇠30 · · · ⇠3n0

⇠40 · · · ⇠4n0

...
...

⇠T0 · · · ⇠Tn0

<latexit sha1_base64="vXDe7QNhqf3CfqvBdZrLR22vYcc="></latexit>x00 · · · x0n

x10 · · · x1n

x20 · · · x2n

x30 · · · x3n

x40 · · · x4n
...

...
xT0 · · · xTn

<latexit sha1_base64="K776dgLl+Ed2zAAzWvqrHBda0lc=">AAAB8XicbVA9SwNBEJ3zM8avqKXNYRCswp2IWgZtLCwimA9MjrC32UuW7O0eu3NKOPIvbCwUsfXf2Plv3CRXaOKDgcd7M8zMCxPBDXret7O0vLK6tl7YKG5ube/slvb2G0almrI6VULpVkgME1yyOnIUrJVoRuJQsGY4vJ74zUemDVfyHkcJC2LSlzzilKCVHjq3LEKitXrqlspexZvCXSR+TsqQo9YtfXV6iqYxk0gFMabtewkGGdHIqWDjYic1LCF0SPqsbakkMTNBNr147B5bpedGStuS6E7V3xMZiY0ZxaHtjAkOzLw3Ef/z2ilGl0HGZZIik3S2KEqFi8qdvO/2uGYUxcgSQjW3t7p0QDShaEMq2hD8+ZcXSeO04p9X/LuzcvUqj6MAh3AEJ+DDBVThBmpQBwoSnuEV3hzjvDjvzsesdcnJZw7gD5zPH7uCkPY=</latexit>(

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="1nveRc7U+BKSGSqyv3jeBh/OW+Q="></latexit>

h00(x0, ⇠0) · · · h0n(x0, ⇠0)
h10(x1, ⇠1) · · · h1n(x1, ⇠1)
h20(x2, ⇠2) · · · h2n(x2, ⇠2)
h30(x3, ⇠3) · · · h3n(x3, ⇠3)
h40(x4, ⇠4) · · · h4n(x4, ⇠4)

...
...

hT0(xT , ⇠T ) · · · hTn(xT , ⇠T )

BASIS 
FUNCTIONS

<latexit sha1_base64="K776dgLl+Ed2zAAzWvqrHBda0lc=">AAAB8XicbVA9SwNBEJ3zM8avqKXNYRCswp2IWgZtLCwimA9MjrC32UuW7O0eu3NKOPIvbCwUsfXf2Plv3CRXaOKDgcd7M8zMCxPBDXret7O0vLK6tl7YKG5ube/slvb2G0almrI6VULpVkgME1yyOnIUrJVoRuJQsGY4vJ74zUemDVfyHkcJC2LSlzzilKCVHjq3LEKitXrqlspexZvCXSR+TsqQo9YtfXV6iqYxk0gFMabtewkGGdHIqWDjYic1LCF0SPqsbakkMTNBNr147B5bpedGStuS6E7V3xMZiY0ZxaHtjAkOzLw3Ef/z2ilGl0HGZZIik3S2KEqFi8qdvO/2uGYUxcgSQjW3t7p0QDShaEMq2hD8+ZcXSeO04p9X/LuzcvUqj6MAh3AEJ+DDBVThBmpQBwoSnuEV3hzjvDjvzsesdcnJZw7gD5zPH7uCkPY=</latexit>(

<latexit sha1_base64="JYdO5xnxZ9lCLf2gGGTtG0omxKY=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARWpCSiKgboejGZQX7gDaEyXTSDp08mLmRhtCNv+LGhSJu/Qx3/o3TNgttPXDhcM693HuPFwuuwLK+jaXlldW19cJGcXNre2fX3NtvqiiRlDVoJCLZ9ohigoesARwEa8eSkcATrOUNbyd+65FJxaPwAdKYOQHph9znlICWXPMwdQFfY788cKE8cuG0O+IuVCquWbKq1hR4kdg5KaEcddf86vYimgQsBCqIUh3bisHJiAROBRsXu4liMaFD0mcdTUMSMOVk0wfG+EQrPexHUlcIeKr+nshIoFQaeLozIDBQ895E/M/rJOBfORkP4wRYSGeL/ERgiPAkDdzjklEQqSaESq5vxXRAJKGgMyvqEOz5lxdJ86xqX1Tt+/NS7SaPo4CO0DEqIxtdohq6Q3XUQBSN0TN6RW/Gk/FivBsfs9YlI585QH9gfP4Ap6yVKg==</latexit>

yt = f(ht(xt, ⇠t))

LOSS FUNCTIONS BASIS FUNCTIONS
<latexit sha1_base64="WUdR6ukixbKuksGSrHvjJSRi1/0=">AAACIHicbZDLSgMxFIYzXmu9VV26CRahbspMFetGKLpxWcFeoB2HTJq2oZkLyRlpGfoobnwVNy4U0Z0+jel08NL6Q+DjP+dwcn43FFyBaX4YC4tLyyurmbXs+sbm1nZuZ7eugkhSVqOBCGTTJYoJ7rMacBCsGUpGPFewhju4nNQbd0wqHvg3MAqZ7ZGez7ucEtCWkyv3HSgMHTjC57jt8l4LW7iNh04M5vgbbks/eJy02U4ubxbNRHgerBTyKFXVyb23OwGNPOYDFUSplmWGYMdEAqeCjbPtSLGQ0AHpsZZGn3hM2XFy4BgfaqeDu4HUzwecuL8nYuIpNfJc3ekR6KvZ2sT8r9aKoHtmx9wPI2A+nS7qRgJDgCdp4Q6XjIIYaSBUcv1XTPtEEgo606wOwZo9eR7qpaJ1WrSuT/KVizSODNpHB6iALFRGFXSFqqiGKLpHj+gZvRgPxpPxarxNWxeMdGYP/ZHx+QWAzaC+</latexit>

ht(xt) =
⇥
1 xt0 x2

t0 x3
t0

⇤

<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

<latexit sha1_base64="K776dgLl+Ed2zAAzWvqrHBda0lc=">AAAB8XicbVA9SwNBEJ3zM8avqKXNYRCswp2IWgZtLCwimA9MjrC32UuW7O0eu3NKOPIvbCwUsfXf2Plv3CRXaOKDgcd7M8zMCxPBDXret7O0vLK6tl7YKG5ube/slvb2G0almrI6VULpVkgME1yyOnIUrJVoRuJQsGY4vJ74zUemDVfyHkcJC2LSlzzilKCVHjq3LEKitXrqlspexZvCXSR+TsqQo9YtfXV6iqYxk0gFMabtewkGGdHIqWDjYic1LCF0SPqsbakkMTNBNr147B5bpedGStuS6E7V3xMZiY0ZxaHtjAkOzLw3Ef/z2ilGl0HGZZIik3S2KEqFi8qdvO/2uGYUxcgSQjW3t7p0QDShaEMq2hD8+ZcXSeO04p9X/LuzcvUqj6MAh3AEJ+DDBVThBmpQBwoSnuEV3hzjvDjvzsesdcnJZw7gD5zPH7uCkPY=</latexit>(
<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

<latexit sha1_base64="PogB+z+7+yCdyQDFZp3fNNIZrYI=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9Vj04rGCaQttLJvtpl262YTdiVhKf4MXD4p49Qd589+4bXPQ1gcDj/dmmJkXplIYdN1vZ2V1bX1js7BV3N7Z3dsvHRw2TJJpxn2WyES3Qmq4FIr7KFDyVqo5jUPJm+HwZuo3H7k2IlH3OEp5ENO+EpFgFK3kP3Xdh2q3VHYr7gxkmXg5KUOOerf01eklLIu5QiapMW3PTTEYU42CST4pdjLDU8qGtM/blioacxOMZ8dOyKlVeiRKtC2FZKb+nhjT2JhRHNrOmOLALHpT8T+vnWF0FYyFSjPkis0XRZkkmJDp56QnNGcoR5ZQpoW9lbAB1ZShzadoQ/AWX14mjWrFu6h4d+fl2nUeRwGO4QTOwINLqMEt1MEHBgKe4RXeHOW8OO/Ox7x1xclnjuAPnM8fMrGOSQ==</latexit>

x2
0

<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

<latexit sha1_base64="ca6eMRaf6k+v/DhpsV0AUXqsO4M=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KomKeix68VjBtIU2ls120i7dbMLuRiylv8GLB0W8+oO8+W/ctjlo64OBx3szzMwLU8G1cd1vZ2l5ZXVtvbBR3Nza3tkt7e3XdZIphj5LRKKaIdUouETfcCOwmSqkcSiwEQ5uJn7jEZXmibw3wxSDmPYkjzijxkr+U8d9OOuUym7FnYIsEi8nZchR65S+2t2EZTFKwwTVuuW5qQlGVBnOBI6L7UxjStmA9rBlqaQx6mA0PXZMjq3SJVGibElDpurviRGNtR7Goe2MqenreW8i/ue1MhNdBSMu08ygZLNFUSaIScjkc9LlCpkRQ0soU9zeSlifKsqMzadoQ/DmX14k9dOKd1Hx7s7L1es8jgIcwhGcgAeXUIVbqIEPDDg8wyu8OdJ5cd6dj1nrkpPPHMAfOJ8/NDWOSg==</latexit>

x3
0

<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

<latexit sha1_base64="b11IR/tCXyhPqsVv76I+GVbzOYA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK1hbaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmlldW19o7xZ2dre2d2r7h88mjjVjLdYLGPdCajhUijeQoGSdxLNaRRI3g7GN1O//cS1EbF6wCzhfkSHSoSCUbTSfdZ3+9WaW3dnIMvEK0gNCjT71a/eIGZpxBUySY3pem6Cfk41Cib5pNJLDU8oG9Mh71qqaMSNn89OnZATqwxIGGtbCslM/T2R08iYLApsZ0RxZBa9qfif100xvPJzoZIUuWLzRWEqCcZk+jcZCM0ZyswSyrSwtxI2opoytOlUbAje4svL5PGs7l3UvbvzWuO6iKMMR3AMp+DBJTTgFprQAgZDeIZXeHOk8+K8Ox/z1pJTzBzCHzifPw2qjaY=</latexit>y0

Hinge 
Loss

<latexit sha1_base64="Utoszvz1pfkDoVdAMYxP+KzsTcs="></latexit>y00 · · · y0m
y10 · · · y1m
y20 · · · y2m
y30 · · · y3m
y40 · · · y4m
...

...
yT0 · · · yTm

<latexit sha1_base64="urK8QiheyVUzd9FMkZ2cRM+bgpY="></latexit>�00 · · · �0m0

�10 · · · �1m0

�20 · · · �2m0

�30 · · · �3m0

�40 · · · �4m0

...
...

�T0 · · · �Tm0

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="b11IR/tCXyhPqsVv76I+GVbzOYA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK1hbaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmlldW19o7xZ2dre2d2r7h88mjjVjLdYLGPdCajhUijeQoGSdxLNaRRI3g7GN1O//cS1EbF6wCzhfkSHSoSCUbTSfdZ3+9WaW3dnIMvEK0gNCjT71a/eIGZpxBUySY3pem6Cfk41Cib5pNJLDU8oG9Mh71qqaMSNn89OnZATqwxIGGtbCslM/T2R08iYLApsZ0RxZBa9qfif100xvPJzoZIUuWLzRWEqCcZk+jcZCM0ZyswSyrSwtxI2opoytOlUbAje4svL5PGs7l3UvbvzWuO6iKMMR3AMp+DBJTTgFprQAgZDeIZXeHOk8+K8Ox/z1pJTzBzCHzifPw2qjaY=</latexit>y0

<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

Loss

<latexit sha1_base64="ekPOXq6t6sylQTfXv3/qmpNPeHY=">AAACDHicbVDLSsNAFJ34rPVVdelmsAgVpCQi6rLoxmUF+4AmlMlk0g6dScLMjbSEfoAbf8WNC0Xc+gHu/BunbRbaemDgcM653LnHTwTXYNvf1tLyyuraemGjuLm1vbNb2ttv6jhVlDVoLGLV9olmgkesARwEayeKEekL1vIHNxO/9cCU5nF0D6OEeZL0Ih5ySsBI3VLZBTaETJLhGLs+77kZtk9xxaVBDCczZWxSdtWeAi8SJydllKPeLX25QUxTySKggmjdcewEvIwo4FSwcdFNNUsIHZAe6xgaEcm0l02PGeNjowQ4jJV5EeCp+nsiI1LrkfRNUhLo63lvIv7ndVIIr7yMR0kKLKKzRWEqMMR40gwOuGIUxMgQQhU3f8W0TxShYPormhKc+ZMXSfOs6lxUnbvzcu06r6OADtERqiAHXaIaukV11EAUPaJn9IrerCfrxXq3PmbRJSufOUB/YH3+ADJZmm0=</latexit>

max
�
0, (·)

 

<latexit sha1_base64="K776dgLl+Ed2zAAzWvqrHBda0lc=">AAAB8XicbVA9SwNBEJ3zM8avqKXNYRCswp2IWgZtLCwimA9MjrC32UuW7O0eu3NKOPIvbCwUsfXf2Plv3CRXaOKDgcd7M8zMCxPBDXret7O0vLK6tl7YKG5ube/slvb2G0almrI6VULpVkgME1yyOnIUrJVoRuJQsGY4vJ74zUemDVfyHkcJC2LSlzzilKCVHjq3LEKitXrqlspexZvCXSR+TsqQo9YtfXV6iqYxk0gFMabtewkGGdHIqWDjYic1LCF0SPqsbakkMTNBNr147B5bpedGStuS6E7V3xMZiY0ZxaHtjAkOzLw3Ef/z2ilGl0HGZZIik3S2KEqFi8qdvO/2uGYUxcgSQjW3t7p0QDShaEMq2hD8+ZcXSeO04p9X/LuzcvUqj6MAh3AEJ+DDBVThBmpQBwoSnuEV3hzjvDjvzsesdcnJZw7gD5zPH7uCkPY=</latexit>(
<latexit sha1_base64="NDYzpDPf4NReujBVQrH7hehsVpg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzU8Prlilt15yCrxMtJBXLU++Wv3iBmaYTSMEG17npuYvyMKsOZwGmpl2pMKBvTIXYtlTRC7WfzQ6fkzCoDEsbKljRkrv6eyGik9SQKbGdEzUgvezPxP6+bmvDGz7hMUoOSLRaFqSAmJrOvyYArZEZMLKFMcXsrYSOqKDM2m5INwVt+eZW0LqreVdVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfJWMuw==</latexit>

1

<latexit sha1_base64="PBY966hDOsEIvQ2gLkwz3z6K9rQ=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBiyURUY9FLx6r2A9oQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1Fjp4czrlStu1Z2BLBMvJxXIUe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsVTSCLWfzS6dkBOr9EkYK1vSkJn6eyKjkdbjKLCdETVDvehNxf+8TmrCaz/jMkkNSjZfFKaCmJhM3yZ9rpAZMbaEMsXtrYQNqaLM2HBKNgRv8eVl0jyvepdV7/6iUrvJ4yjCERzDKXhwBTW4gzo0gEEIz/AKb87IeXHenY95a8HJZw7hD5zPH+XajPI=</latexit>�1

<latexit sha1_base64="b11IR/tCXyhPqsVv76I+GVbzOYA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK1hbaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmlldW19o7xZ2dre2d2r7h88mjjVjLdYLGPdCajhUijeQoGSdxLNaRRI3g7GN1O//cS1EbF6wCzhfkSHSoSCUbTSfdZ3+9WaW3dnIMvEK0gNCjT71a/eIGZpxBUySY3pem6Cfk41Cib5pNJLDU8oG9Mh71qqaMSNn89OnZATqwxIGGtbCslM/T2R08iYLApsZ0RxZBa9qfif100xvPJzoZIUuWLzRWEqCcZk+jcZCM0ZyswSyrSwtxI2opoytOlUbAje4svL5PGs7l3UvbvzWuO6iKMMR3AMp+DBJTTgFprQAgZDeIZXeHOk8+K8Ox/z1pJTzBzCHzifPw2qjaY=</latexit>y0

<latexit sha1_base64="DuEbA+6/7TxQe2kTo89Yr58btmw="></latexit>X

t

max
�
0, �t

�
yt � f(ht(xt, ⇠t))

� 



Loss Functions
INPUTS OUTPUTS

(Independent Variables)(Dependent Variables)
<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="6dhYD7caT1adgpPJolQVQJy2us8="></latexit>

⇠00 · · · ⇠0n0

⇠10 · · · ⇠1n0

⇠20 · · · ⇠2n0

⇠30 · · · ⇠3n0

⇠40 · · · ⇠4n0

...
...

⇠T0 · · · ⇠Tn0

<latexit sha1_base64="vXDe7QNhqf3CfqvBdZrLR22vYcc="></latexit>x00 · · · x0n

x10 · · · x1n

x20 · · · x2n

x30 · · · x3n

x40 · · · x4n
...

...
xT0 · · · xTn

<latexit sha1_base64="K776dgLl+Ed2zAAzWvqrHBda0lc=">AAAB8XicbVA9SwNBEJ3zM8avqKXNYRCswp2IWgZtLCwimA9MjrC32UuW7O0eu3NKOPIvbCwUsfXf2Plv3CRXaOKDgcd7M8zMCxPBDXret7O0vLK6tl7YKG5ube/slvb2G0almrI6VULpVkgME1yyOnIUrJVoRuJQsGY4vJ74zUemDVfyHkcJC2LSlzzilKCVHjq3LEKitXrqlspexZvCXSR+TsqQo9YtfXV6iqYxk0gFMabtewkGGdHIqWDjYic1LCF0SPqsbakkMTNBNr147B5bpedGStuS6E7V3xMZiY0ZxaHtjAkOzLw3Ef/z2ilGl0HGZZIik3S2KEqFi8qdvO/2uGYUxcgSQjW3t7p0QDShaEMq2hD8+ZcXSeO04p9X/LuzcvUqj6MAh3AEJ+DDBVThBmpQBwoSnuEV3hzjvDjvzsesdcnJZw7gD5zPH7uCkPY=</latexit>(

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="1nveRc7U+BKSGSqyv3jeBh/OW+Q="></latexit>

h00(x0, ⇠0) · · · h0n(x0, ⇠0)
h10(x1, ⇠1) · · · h1n(x1, ⇠1)
h20(x2, ⇠2) · · · h2n(x2, ⇠2)
h30(x3, ⇠3) · · · h3n(x3, ⇠3)
h40(x4, ⇠4) · · · h4n(x4, ⇠4)

...
...

hT0(xT , ⇠T ) · · · hTn(xT , ⇠T )

BASIS 
FUNCTIONS

<latexit sha1_base64="K776dgLl+Ed2zAAzWvqrHBda0lc=">AAAB8XicbVA9SwNBEJ3zM8avqKXNYRCswp2IWgZtLCwimA9MjrC32UuW7O0eu3NKOPIvbCwUsfXf2Plv3CRXaOKDgcd7M8zMCxPBDXret7O0vLK6tl7YKG5ube/slvb2G0almrI6VULpVkgME1yyOnIUrJVoRuJQsGY4vJ74zUemDVfyHkcJC2LSlzzilKCVHjq3LEKitXrqlspexZvCXSR+TsqQo9YtfXV6iqYxk0gFMabtewkGGdHIqWDjYic1LCF0SPqsbakkMTNBNr147B5bpedGStuS6E7V3xMZiY0ZxaHtjAkOzLw3Ef/z2ilGl0HGZZIik3S2KEqFi8qdvO/2uGYUxcgSQjW3t7p0QDShaEMq2hD8+ZcXSeO04p9X/LuzcvUqj6MAh3AEJ+DDBVThBmpQBwoSnuEV3hzjvDjvzsesdcnJZw7gD5zPH7uCkPY=</latexit>(

<latexit sha1_base64="JYdO5xnxZ9lCLf2gGGTtG0omxKY=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARWpCSiKgboejGZQX7gDaEyXTSDp08mLmRhtCNv+LGhSJu/Qx3/o3TNgttPXDhcM693HuPFwuuwLK+jaXlldW19cJGcXNre2fX3NtvqiiRlDVoJCLZ9ohigoesARwEa8eSkcATrOUNbyd+65FJxaPwAdKYOQHph9znlICWXPMwdQFfY788cKE8cuG0O+IuVCquWbKq1hR4kdg5KaEcddf86vYimgQsBCqIUh3bisHJiAROBRsXu4liMaFD0mcdTUMSMOVk0wfG+EQrPexHUlcIeKr+nshIoFQaeLozIDBQ895E/M/rJOBfORkP4wRYSGeL/ERgiPAkDdzjklEQqSaESq5vxXRAJKGgMyvqEOz5lxdJ86xqX1Tt+/NS7SaPo4CO0DEqIxtdohq6Q3XUQBSN0TN6RW/Gk/FivBsfs9YlI585QH9gfP4Ap6yVKg==</latexit>

yt = f(ht(xt, ⇠t))

LOSS FUNCTIONS BASIS FUNCTIONS
<latexit sha1_base64="WUdR6ukixbKuksGSrHvjJSRi1/0=">AAACIHicbZDLSgMxFIYzXmu9VV26CRahbspMFetGKLpxWcFeoB2HTJq2oZkLyRlpGfoobnwVNy4U0Z0+jel08NL6Q+DjP+dwcn43FFyBaX4YC4tLyyurmbXs+sbm1nZuZ7eugkhSVqOBCGTTJYoJ7rMacBCsGUpGPFewhju4nNQbd0wqHvg3MAqZ7ZGez7ucEtCWkyv3HSgMHTjC57jt8l4LW7iNh04M5vgbbks/eJy02U4ubxbNRHgerBTyKFXVyb23OwGNPOYDFUSplmWGYMdEAqeCjbPtSLGQ0AHpsZZGn3hM2XFy4BgfaqeDu4HUzwecuL8nYuIpNfJc3ekR6KvZ2sT8r9aKoHtmx9wPI2A+nS7qRgJDgCdp4Q6XjIIYaSBUcv1XTPtEEgo606wOwZo9eR7qpaJ1WrSuT/KVizSODNpHB6iALFRGFXSFqqiGKLpHj+gZvRgPxpPxarxNWxeMdGYP/ZHx+QWAzaC+</latexit>

ht(xt) =
⇥
1 xt0 x2

t0 x3
t0

⇤

<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

<latexit sha1_base64="K776dgLl+Ed2zAAzWvqrHBda0lc=">AAAB8XicbVA9SwNBEJ3zM8avqKXNYRCswp2IWgZtLCwimA9MjrC32UuW7O0eu3NKOPIvbCwUsfXf2Plv3CRXaOKDgcd7M8zMCxPBDXret7O0vLK6tl7YKG5ube/slvb2G0almrI6VULpVkgME1yyOnIUrJVoRuJQsGY4vJ74zUemDVfyHkcJC2LSlzzilKCVHjq3LEKitXrqlspexZvCXSR+TsqQo9YtfXV6iqYxk0gFMabtewkGGdHIqWDjYic1LCF0SPqsbakkMTNBNr147B5bpedGStuS6E7V3xMZiY0ZxaHtjAkOzLw3Ef/z2ilGl0HGZZIik3S2KEqFi8qdvO/2uGYUxcgSQjW3t7p0QDShaEMq2hD8+ZcXSeO04p9X/LuzcvUqj6MAh3AEJ+DDBVThBmpQBwoSnuEV3hzjvDjvzsesdcnJZw7gD5zPH7uCkPY=</latexit>(
<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

<latexit sha1_base64="PogB+z+7+yCdyQDFZp3fNNIZrYI=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9Vj04rGCaQttLJvtpl262YTdiVhKf4MXD4p49Qd589+4bXPQ1gcDj/dmmJkXplIYdN1vZ2V1bX1js7BV3N7Z3dsvHRw2TJJpxn2WyES3Qmq4FIr7KFDyVqo5jUPJm+HwZuo3H7k2IlH3OEp5ENO+EpFgFK3kP3Xdh2q3VHYr7gxkmXg5KUOOerf01eklLIu5QiapMW3PTTEYU42CST4pdjLDU8qGtM/blioacxOMZ8dOyKlVeiRKtC2FZKb+nhjT2JhRHNrOmOLALHpT8T+vnWF0FYyFSjPkis0XRZkkmJDp56QnNGcoR5ZQpoW9lbAB1ZShzadoQ/AWX14mjWrFu6h4d+fl2nUeRwGO4QTOwINLqMEt1MEHBgKe4RXeHOW8OO/Ox7x1xclnjuAPnM8fMrGOSQ==</latexit>

x2
0

<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

<latexit sha1_base64="ca6eMRaf6k+v/DhpsV0AUXqsO4M=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KomKeix68VjBtIU2ls120i7dbMLuRiylv8GLB0W8+oO8+W/ctjlo64OBx3szzMwLU8G1cd1vZ2l5ZXVtvbBR3Nza3tkt7e3XdZIphj5LRKKaIdUouETfcCOwmSqkcSiwEQ5uJn7jEZXmibw3wxSDmPYkjzijxkr+U8d9OOuUym7FnYIsEi8nZchR65S+2t2EZTFKwwTVuuW5qQlGVBnOBI6L7UxjStmA9rBlqaQx6mA0PXZMjq3SJVGibElDpurviRGNtR7Goe2MqenreW8i/ue1MhNdBSMu08ygZLNFUSaIScjkc9LlCpkRQ0soU9zeSlifKsqMzadoQ/DmX14k9dOKd1Hx7s7L1es8jgIcwhGcgAeXUIVbqIEPDDg8wyu8OdJ5cd6dj1nrkpPPHMAfOJ8/NDWOSg==</latexit>

x3
0

<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

<latexit sha1_base64="b11IR/tCXyhPqsVv76I+GVbzOYA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK1hbaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmlldW19o7xZ2dre2d2r7h88mjjVjLdYLGPdCajhUijeQoGSdxLNaRRI3g7GN1O//cS1EbF6wCzhfkSHSoSCUbTSfdZ3+9WaW3dnIMvEK0gNCjT71a/eIGZpxBUySY3pem6Cfk41Cib5pNJLDU8oG9Mh71qqaMSNn89OnZATqwxIGGtbCslM/T2R08iYLApsZ0RxZBa9qfif100xvPJzoZIUuWLzRWEqCcZk+jcZCM0ZyswSyrSwtxI2opoytOlUbAje4svL5PGs7l3UvbvzWuO6iKMMR3AMp+DBJTTgFprQAgZDeIZXeHOk8+K8Ox/z1pJTzBzCHzifPw2qjaY=</latexit>y0

Hinge 
Loss

<latexit sha1_base64="Utoszvz1pfkDoVdAMYxP+KzsTcs="></latexit>y00 · · · y0m
y10 · · · y1m
y20 · · · y2m
y30 · · · y3m
y40 · · · y4m
...

...
yT0 · · · yTm

<latexit sha1_base64="urK8QiheyVUzd9FMkZ2cRM+bgpY="></latexit>�00 · · · �0m0

�10 · · · �1m0

�20 · · · �2m0

�30 · · · �3m0

�40 · · · �4m0

...
...

�T0 · · · �Tm0

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="b11IR/tCXyhPqsVv76I+GVbzOYA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK1hbaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmlldW19o7xZ2dre2d2r7h88mjjVjLdYLGPdCajhUijeQoGSdxLNaRRI3g7GN1O//cS1EbF6wCzhfkSHSoSCUbTSfdZ3+9WaW3dnIMvEK0gNCjT71a/eIGZpxBUySY3pem6Cfk41Cib5pNJLDU8oG9Mh71qqaMSNn89OnZATqwxIGGtbCslM/T2R08iYLApsZ0RxZBa9qfif100xvPJzoZIUuWLzRWEqCcZk+jcZCM0ZyswSyrSwtxI2opoytOlUbAje4svL5PGs7l3UvbvzWuO6iKMMR3AMp+DBJTTgFprQAgZDeIZXeHOk8+K8Ox/z1pJTzBzCHzifPw2qjaY=</latexit>y0

<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

Loss

<latexit sha1_base64="ekPOXq6t6sylQTfXv3/qmpNPeHY=">AAACDHicbVDLSsNAFJ34rPVVdelmsAgVpCQi6rLoxmUF+4AmlMlk0g6dScLMjbSEfoAbf8WNC0Xc+gHu/BunbRbaemDgcM653LnHTwTXYNvf1tLyyuraemGjuLm1vbNb2ttv6jhVlDVoLGLV9olmgkesARwEayeKEekL1vIHNxO/9cCU5nF0D6OEeZL0Ih5ySsBI3VLZBTaETJLhGLs+77kZtk9xxaVBDCczZWxSdtWeAi8SJydllKPeLX25QUxTySKggmjdcewEvIwo4FSwcdFNNUsIHZAe6xgaEcm0l02PGeNjowQ4jJV5EeCp+nsiI1LrkfRNUhLo63lvIv7ndVIIr7yMR0kKLKKzRWEqMMR40gwOuGIUxMgQQhU3f8W0TxShYPormhKc+ZMXSfOs6lxUnbvzcu06r6OADtERqiAHXaIaukV11EAUPaJn9IrerCfrxXq3PmbRJSufOUB/YH3+ADJZmm0=</latexit>

max
�
0, (·)

 

<latexit sha1_base64="K776dgLl+Ed2zAAzWvqrHBda0lc=">AAAB8XicbVA9SwNBEJ3zM8avqKXNYRCswp2IWgZtLCwimA9MjrC32UuW7O0eu3NKOPIvbCwUsfXf2Plv3CRXaOKDgcd7M8zMCxPBDXret7O0vLK6tl7YKG5ube/slvb2G0almrI6VULpVkgME1yyOnIUrJVoRuJQsGY4vJ74zUemDVfyHkcJC2LSlzzilKCVHjq3LEKitXrqlspexZvCXSR+TsqQo9YtfXV6iqYxk0gFMabtewkGGdHIqWDjYic1LCF0SPqsbakkMTNBNr147B5bpedGStuS6E7V3xMZiY0ZxaHtjAkOzLw3Ef/z2ilGl0HGZZIik3S2KEqFi8qdvO/2uGYUxcgSQjW3t7p0QDShaEMq2hD8+ZcXSeO04p9X/LuzcvUqj6MAh3AEJ+DDBVThBmpQBwoSnuEV3hzjvDjvzsesdcnJZw7gD5zPH7uCkPY=</latexit>(
<latexit sha1_base64="NDYzpDPf4NReujBVQrH7hehsVpg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzU8Prlilt15yCrxMtJBXLU++Wv3iBmaYTSMEG17npuYvyMKsOZwGmpl2pMKBvTIXYtlTRC7WfzQ6fkzCoDEsbKljRkrv6eyGik9SQKbGdEzUgvezPxP6+bmvDGz7hMUoOSLRaFqSAmJrOvyYArZEZMLKFMcXsrYSOqKDM2m5INwVt+eZW0LqreVdVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfJWMuw==</latexit>

1

<latexit sha1_base64="PBY966hDOsEIvQ2gLkwz3z6K9rQ=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBiyURUY9FLx6r2A9oQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1Fjp4czrlStu1Z2BLBMvJxXIUe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsVTSCLWfzS6dkBOr9EkYK1vSkJn6eyKjkdbjKLCdETVDvehNxf+8TmrCaz/jMkkNSjZfFKaCmJhM3yZ9rpAZMbaEMsXtrYQNqaLM2HBKNgRv8eVl0jyvepdV7/6iUrvJ4yjCERzDKXhwBTW4gzo0gEEIz/AKb87IeXHenY95a8HJZw7hD5zPH+XajPI=</latexit>�1

<latexit sha1_base64="b11IR/tCXyhPqsVv76I+GVbzOYA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK1hbaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmlldW19o7xZ2dre2d2r7h88mjjVjLdYLGPdCajhUijeQoGSdxLNaRRI3g7GN1O//cS1EbF6wCzhfkSHSoSCUbTSfdZ3+9WaW3dnIMvEK0gNCjT71a/eIGZpxBUySY3pem6Cfk41Cib5pNJLDU8oG9Mh71qqaMSNn89OnZATqwxIGGtbCslM/T2R08iYLApsZ0RxZBa9qfif100xvPJzoZIUuWLzRWEqCcZk+jcZCM0ZyswSyrSwtxI2opoytOlUbAje4svL5PGs7l3UvbvzWuO6iKMMR3AMp+DBJTTgFprQAgZDeIZXeHOk8+K8Ox/z1pJTzBzCHzifPw2qjaY=</latexit>y0

<latexit sha1_base64="DuEbA+6/7TxQe2kTo89Yr58btmw="></latexit>X

t

max
�
0, �t

�
yt � f(ht(xt, ⇠t))

� 



Loss Functions
INPUTS OUTPUTS

(Independent Variables)(Dependent Variables)
<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="6dhYD7caT1adgpPJolQVQJy2us8="></latexit>

⇠00 · · · ⇠0n0

⇠10 · · · ⇠1n0

⇠20 · · · ⇠2n0

⇠30 · · · ⇠3n0

⇠40 · · · ⇠4n0

...
...

⇠T0 · · · ⇠Tn0

<latexit sha1_base64="vXDe7QNhqf3CfqvBdZrLR22vYcc="></latexit>x00 · · · x0n

x10 · · · x1n

x20 · · · x2n

x30 · · · x3n

x40 · · · x4n
...

...
xT0 · · · xTn

<latexit sha1_base64="K776dgLl+Ed2zAAzWvqrHBda0lc=">AAAB8XicbVA9SwNBEJ3zM8avqKXNYRCswp2IWgZtLCwimA9MjrC32UuW7O0eu3NKOPIvbCwUsfXf2Plv3CRXaOKDgcd7M8zMCxPBDXret7O0vLK6tl7YKG5ube/slvb2G0almrI6VULpVkgME1yyOnIUrJVoRuJQsGY4vJ74zUemDVfyHkcJC2LSlzzilKCVHjq3LEKitXrqlspexZvCXSR+TsqQo9YtfXV6iqYxk0gFMabtewkGGdHIqWDjYic1LCF0SPqsbakkMTNBNr147B5bpedGStuS6E7V3xMZiY0ZxaHtjAkOzLw3Ef/z2ilGl0HGZZIik3S2KEqFi8qdvO/2uGYUxcgSQjW3t7p0QDShaEMq2hD8+ZcXSeO04p9X/LuzcvUqj6MAh3AEJ+DDBVThBmpQBwoSnuEV3hzjvDjvzsesdcnJZw7gD5zPH7uCkPY=</latexit>(

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="1nveRc7U+BKSGSqyv3jeBh/OW+Q="></latexit>

h00(x0, ⇠0) · · · h0n(x0, ⇠0)
h10(x1, ⇠1) · · · h1n(x1, ⇠1)
h20(x2, ⇠2) · · · h2n(x2, ⇠2)
h30(x3, ⇠3) · · · h3n(x3, ⇠3)
h40(x4, ⇠4) · · · h4n(x4, ⇠4)

...
...

hT0(xT , ⇠T ) · · · hTn(xT , ⇠T )

BASIS 
FUNCTIONS

<latexit sha1_base64="K776dgLl+Ed2zAAzWvqrHBda0lc=">AAAB8XicbVA9SwNBEJ3zM8avqKXNYRCswp2IWgZtLCwimA9MjrC32UuW7O0eu3NKOPIvbCwUsfXf2Plv3CRXaOKDgcd7M8zMCxPBDXret7O0vLK6tl7YKG5ube/slvb2G0almrI6VULpVkgME1yyOnIUrJVoRuJQsGY4vJ74zUemDVfyHkcJC2LSlzzilKCVHjq3LEKitXrqlspexZvCXSR+TsqQo9YtfXV6iqYxk0gFMabtewkGGdHIqWDjYic1LCF0SPqsbakkMTNBNr147B5bpedGStuS6E7V3xMZiY0ZxaHtjAkOzLw3Ef/z2ilGl0HGZZIik3S2KEqFi8qdvO/2uGYUxcgSQjW3t7p0QDShaEMq2hD8+ZcXSeO04p9X/LuzcvUqj6MAh3AEJ+DDBVThBmpQBwoSnuEV3hzjvDjvzsesdcnJZw7gD5zPH7uCkPY=</latexit>(

<latexit sha1_base64="JYdO5xnxZ9lCLf2gGGTtG0omxKY=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARWpCSiKgboejGZQX7gDaEyXTSDp08mLmRhtCNv+LGhSJu/Qx3/o3TNgttPXDhcM693HuPFwuuwLK+jaXlldW19cJGcXNre2fX3NtvqiiRlDVoJCLZ9ohigoesARwEa8eSkcATrOUNbyd+65FJxaPwAdKYOQHph9znlICWXPMwdQFfY788cKE8cuG0O+IuVCquWbKq1hR4kdg5KaEcddf86vYimgQsBCqIUh3bisHJiAROBRsXu4liMaFD0mcdTUMSMOVk0wfG+EQrPexHUlcIeKr+nshIoFQaeLozIDBQ895E/M/rJOBfORkP4wRYSGeL/ERgiPAkDdzjklEQqSaESq5vxXRAJKGgMyvqEOz5lxdJ86xqX1Tt+/NS7SaPo4CO0DEqIxtdohq6Q3XUQBSN0TN6RW/Gk/FivBsfs9YlI585QH9gfP4Ap6yVKg==</latexit>

yt = f(ht(xt, ⇠t))

LOSS FUNCTIONS BASIS FUNCTIONS
<latexit sha1_base64="WUdR6ukixbKuksGSrHvjJSRi1/0=">AAACIHicbZDLSgMxFIYzXmu9VV26CRahbspMFetGKLpxWcFeoB2HTJq2oZkLyRlpGfoobnwVNy4U0Z0+jel08NL6Q+DjP+dwcn43FFyBaX4YC4tLyyurmbXs+sbm1nZuZ7eugkhSVqOBCGTTJYoJ7rMacBCsGUpGPFewhju4nNQbd0wqHvg3MAqZ7ZGez7ucEtCWkyv3HSgMHTjC57jt8l4LW7iNh04M5vgbbks/eJy02U4ubxbNRHgerBTyKFXVyb23OwGNPOYDFUSplmWGYMdEAqeCjbPtSLGQ0AHpsZZGn3hM2XFy4BgfaqeDu4HUzwecuL8nYuIpNfJc3ekR6KvZ2sT8r9aKoHtmx9wPI2A+nS7qRgJDgCdp4Q6XjIIYaSBUcv1XTPtEEgo606wOwZo9eR7qpaJ1WrSuT/KVizSODNpHB6iALFRGFXSFqqiGKLpHj+gZvRgPxpPxarxNWxeMdGYP/ZHx+QWAzaC+</latexit>

ht(xt) =
⇥
1 xt0 x2

t0 x3
t0

⇤

<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

<latexit sha1_base64="K776dgLl+Ed2zAAzWvqrHBda0lc=">AAAB8XicbVA9SwNBEJ3zM8avqKXNYRCswp2IWgZtLCwimA9MjrC32UuW7O0eu3NKOPIvbCwUsfXf2Plv3CRXaOKDgcd7M8zMCxPBDXret7O0vLK6tl7YKG5ube/slvb2G0almrI6VULpVkgME1yyOnIUrJVoRuJQsGY4vJ74zUemDVfyHkcJC2LSlzzilKCVHjq3LEKitXrqlspexZvCXSR+TsqQo9YtfXV6iqYxk0gFMabtewkGGdHIqWDjYic1LCF0SPqsbakkMTNBNr147B5bpedGStuS6E7V3xMZiY0ZxaHtjAkOzLw3Ef/z2ilGl0HGZZIik3S2KEqFi8qdvO/2uGYUxcgSQjW3t7p0QDShaEMq2hD8+ZcXSeO04p9X/LuzcvUqj6MAh3AEJ+DDBVThBmpQBwoSnuEV3hzjvDjvzsesdcnJZw7gD5zPH7uCkPY=</latexit>(
<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

<latexit sha1_base64="PogB+z+7+yCdyQDFZp3fNNIZrYI=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9Vj04rGCaQttLJvtpl262YTdiVhKf4MXD4p49Qd589+4bXPQ1gcDj/dmmJkXplIYdN1vZ2V1bX1js7BV3N7Z3dsvHRw2TJJpxn2WyES3Qmq4FIr7KFDyVqo5jUPJm+HwZuo3H7k2IlH3OEp5ENO+EpFgFK3kP3Xdh2q3VHYr7gxkmXg5KUOOerf01eklLIu5QiapMW3PTTEYU42CST4pdjLDU8qGtM/blioacxOMZ8dOyKlVeiRKtC2FZKb+nhjT2JhRHNrOmOLALHpT8T+vnWF0FYyFSjPkis0XRZkkmJDp56QnNGcoR5ZQpoW9lbAB1ZShzadoQ/AWX14mjWrFu6h4d+fl2nUeRwGO4QTOwINLqMEt1MEHBgKe4RXeHOW8OO/Ox7x1xclnjuAPnM8fMrGOSQ==</latexit>

x2
0

<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

<latexit sha1_base64="ca6eMRaf6k+v/DhpsV0AUXqsO4M=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KomKeix68VjBtIU2ls120i7dbMLuRiylv8GLB0W8+oO8+W/ctjlo64OBx3szzMwLU8G1cd1vZ2l5ZXVtvbBR3Nza3tkt7e3XdZIphj5LRKKaIdUouETfcCOwmSqkcSiwEQ5uJn7jEZXmibw3wxSDmPYkjzijxkr+U8d9OOuUym7FnYIsEi8nZchR65S+2t2EZTFKwwTVuuW5qQlGVBnOBI6L7UxjStmA9rBlqaQx6mA0PXZMjq3SJVGibElDpurviRGNtR7Goe2MqenreW8i/ue1MhNdBSMu08ygZLNFUSaIScjkc9LlCpkRQ0soU9zeSlifKsqMzadoQ/DmX14k9dOKd1Hx7s7L1es8jgIcwhGcgAeXUIVbqIEPDDg8wyu8OdJ5cd6dj1nrkpPPHMAfOJ8/NDWOSg==</latexit>

x3
0

<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

<latexit sha1_base64="b11IR/tCXyhPqsVv76I+GVbzOYA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK1hbaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmlldW19o7xZ2dre2d2r7h88mjjVjLdYLGPdCajhUijeQoGSdxLNaRRI3g7GN1O//cS1EbF6wCzhfkSHSoSCUbTSfdZ3+9WaW3dnIMvEK0gNCjT71a/eIGZpxBUySY3pem6Cfk41Cib5pNJLDU8oG9Mh71qqaMSNn89OnZATqwxIGGtbCslM/T2R08iYLApsZ0RxZBa9qfif100xvPJzoZIUuWLzRWEqCcZk+jcZCM0ZyswSyrSwtxI2opoytOlUbAje4svL5PGs7l3UvbvzWuO6iKMMR3AMp+DBJTTgFprQAgZDeIZXeHOk8+K8Ox/z1pJTzBzCHzifPw2qjaY=</latexit>y0

Hinge 
Loss

<latexit sha1_base64="Utoszvz1pfkDoVdAMYxP+KzsTcs="></latexit>y00 · · · y0m
y10 · · · y1m
y20 · · · y2m
y30 · · · y3m
y40 · · · y4m
...

...
yT0 · · · yTm

<latexit sha1_base64="urK8QiheyVUzd9FMkZ2cRM+bgpY="></latexit>�00 · · · �0m0

�10 · · · �1m0

�20 · · · �2m0

�30 · · · �3m0

�40 · · · �4m0

...
...

�T0 · · · �Tm0

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="b11IR/tCXyhPqsVv76I+GVbzOYA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK1hbaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmlldW19o7xZ2dre2d2r7h88mjjVjLdYLGPdCajhUijeQoGSdxLNaRRI3g7GN1O//cS1EbF6wCzhfkSHSoSCUbTSfdZ3+9WaW3dnIMvEK0gNCjT71a/eIGZpxBUySY3pem6Cfk41Cib5pNJLDU8oG9Mh71qqaMSNn89OnZATqwxIGGtbCslM/T2R08iYLApsZ0RxZBa9qfif100xvPJzoZIUuWLzRWEqCcZk+jcZCM0ZyswSyrSwtxI2opoytOlUbAje4svL5PGs7l3UvbvzWuO6iKMMR3AMp+DBJTTgFprQAgZDeIZXeHOk8+K8Ox/z1pJTzBzCHzifPw2qjaY=</latexit>y0

<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

Loss

<latexit sha1_base64="ekPOXq6t6sylQTfXv3/qmpNPeHY=">AAACDHicbVDLSsNAFJ34rPVVdelmsAgVpCQi6rLoxmUF+4AmlMlk0g6dScLMjbSEfoAbf8WNC0Xc+gHu/BunbRbaemDgcM653LnHTwTXYNvf1tLyyuraemGjuLm1vbNb2ttv6jhVlDVoLGLV9olmgkesARwEayeKEekL1vIHNxO/9cCU5nF0D6OEeZL0Ih5ySsBI3VLZBTaETJLhGLs+77kZtk9xxaVBDCczZWxSdtWeAi8SJydllKPeLX25QUxTySKggmjdcewEvIwo4FSwcdFNNUsIHZAe6xgaEcm0l02PGeNjowQ4jJV5EeCp+nsiI1LrkfRNUhLo63lvIv7ndVIIr7yMR0kKLKKzRWEqMMR40gwOuGIUxMgQQhU3f8W0TxShYPormhKc+ZMXSfOs6lxUnbvzcu06r6OADtERqiAHXaIaukV11EAUPaJn9IrerCfrxXq3PmbRJSufOUB/YH3+ADJZmm0=</latexit>

max
�
0, (·)

 

<latexit sha1_base64="K776dgLl+Ed2zAAzWvqrHBda0lc=">AAAB8XicbVA9SwNBEJ3zM8avqKXNYRCswp2IWgZtLCwimA9MjrC32UuW7O0eu3NKOPIvbCwUsfXf2Plv3CRXaOKDgcd7M8zMCxPBDXret7O0vLK6tl7YKG5ube/slvb2G0almrI6VULpVkgME1yyOnIUrJVoRuJQsGY4vJ74zUemDVfyHkcJC2LSlzzilKCVHjq3LEKitXrqlspexZvCXSR+TsqQo9YtfXV6iqYxk0gFMabtewkGGdHIqWDjYic1LCF0SPqsbakkMTNBNr147B5bpedGStuS6E7V3xMZiY0ZxaHtjAkOzLw3Ef/z2ilGl0HGZZIik3S2KEqFi8qdvO/2uGYUxcgSQjW3t7p0QDShaEMq2hD8+ZcXSeO04p9X/LuzcvUqj6MAh3AEJ+DDBVThBmpQBwoSnuEV3hzjvDjvzsesdcnJZw7gD5zPH7uCkPY=</latexit>(
<latexit sha1_base64="NDYzpDPf4NReujBVQrH7hehsVpg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzU8Prlilt15yCrxMtJBXLU++Wv3iBmaYTSMEG17npuYvyMKsOZwGmpl2pMKBvTIXYtlTRC7WfzQ6fkzCoDEsbKljRkrv6eyGik9SQKbGdEzUgvezPxP6+bmvDGz7hMUoOSLRaFqSAmJrOvyYArZEZMLKFMcXsrYSOqKDM2m5INwVt+eZW0LqreVdVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfJWMuw==</latexit>

1

<latexit sha1_base64="PBY966hDOsEIvQ2gLkwz3z6K9rQ=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBiyURUY9FLx6r2A9oQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1Fjp4czrlStu1Z2BLBMvJxXIUe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsVTSCLWfzS6dkBOr9EkYK1vSkJn6eyKjkdbjKLCdETVDvehNxf+8TmrCaz/jMkkNSjZfFKaCmJhM3yZ9rpAZMbaEMsXtrYQNqaLM2HBKNgRv8eVl0jyvepdV7/6iUrvJ4yjCERzDKXhwBTW4gzo0gEEIz/AKb87IeXHenY95a8HJZw7hD5zPH+XajPI=</latexit>�1

<latexit sha1_base64="b11IR/tCXyhPqsVv76I+GVbzOYA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK1hbaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmlldW19o7xZ2dre2d2r7h88mjjVjLdYLGPdCajhUijeQoGSdxLNaRRI3g7GN1O//cS1EbF6wCzhfkSHSoSCUbTSfdZ3+9WaW3dnIMvEK0gNCjT71a/eIGZpxBUySY3pem6Cfk41Cib5pNJLDU8oG9Mh71qqaMSNn89OnZATqwxIGGtbCslM/T2R08iYLApsZ0RxZBa9qfif100xvPJzoZIUuWLzRWEqCcZk+jcZCM0ZyswSyrSwtxI2opoytOlUbAje4svL5PGs7l3UvbvzWuO6iKMMR3AMp+DBJTTgFprQAgZDeIZXeHOk8+K8Ox/z1pJTzBzCHzifPw2qjaY=</latexit>y0

<latexit sha1_base64="DuEbA+6/7TxQe2kTo89Yr58btmw="></latexit>X

t

max
�
0, �t

�
yt � f(ht(xt, ⇠t))

� 



Loss Functions
INPUTS OUTPUTS

(Independent Variables)(Dependent Variables)
<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="6dhYD7caT1adgpPJolQVQJy2us8="></latexit>

⇠00 · · · ⇠0n0

⇠10 · · · ⇠1n0

⇠20 · · · ⇠2n0

⇠30 · · · ⇠3n0

⇠40 · · · ⇠4n0

...
...

⇠T0 · · · ⇠Tn0

<latexit sha1_base64="vXDe7QNhqf3CfqvBdZrLR22vYcc="></latexit>x00 · · · x0n

x10 · · · x1n

x20 · · · x2n

x30 · · · x3n

x40 · · · x4n
...

...
xT0 · · · xTn

<latexit sha1_base64="K776dgLl+Ed2zAAzWvqrHBda0lc=">AAAB8XicbVA9SwNBEJ3zM8avqKXNYRCswp2IWgZtLCwimA9MjrC32UuW7O0eu3NKOPIvbCwUsfXf2Plv3CRXaOKDgcd7M8zMCxPBDXret7O0vLK6tl7YKG5ube/slvb2G0almrI6VULpVkgME1yyOnIUrJVoRuJQsGY4vJ74zUemDVfyHkcJC2LSlzzilKCVHjq3LEKitXrqlspexZvCXSR+TsqQo9YtfXV6iqYxk0gFMabtewkGGdHIqWDjYic1LCF0SPqsbakkMTNBNr147B5bpedGStuS6E7V3xMZiY0ZxaHtjAkOzLw3Ef/z2ilGl0HGZZIik3S2KEqFi8qdvO/2uGYUxcgSQjW3t7p0QDShaEMq2hD8+ZcXSeO04p9X/LuzcvUqj6MAh3AEJ+DDBVThBmpQBwoSnuEV3hzjvDjvzsesdcnJZw7gD5zPH7uCkPY=</latexit>(

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="1nveRc7U+BKSGSqyv3jeBh/OW+Q="></latexit>

h00(x0, ⇠0) · · · h0n(x0, ⇠0)
h10(x1, ⇠1) · · · h1n(x1, ⇠1)
h20(x2, ⇠2) · · · h2n(x2, ⇠2)
h30(x3, ⇠3) · · · h3n(x3, ⇠3)
h40(x4, ⇠4) · · · h4n(x4, ⇠4)

...
...

hT0(xT , ⇠T ) · · · hTn(xT , ⇠T )

BASIS 
FUNCTIONS

<latexit sha1_base64="K776dgLl+Ed2zAAzWvqrHBda0lc=">AAAB8XicbVA9SwNBEJ3zM8avqKXNYRCswp2IWgZtLCwimA9MjrC32UuW7O0eu3NKOPIvbCwUsfXf2Plv3CRXaOKDgcd7M8zMCxPBDXret7O0vLK6tl7YKG5ube/slvb2G0almrI6VULpVkgME1yyOnIUrJVoRuJQsGY4vJ74zUemDVfyHkcJC2LSlzzilKCVHjq3LEKitXrqlspexZvCXSR+TsqQo9YtfXV6iqYxk0gFMabtewkGGdHIqWDjYic1LCF0SPqsbakkMTNBNr147B5bpedGStuS6E7V3xMZiY0ZxaHtjAkOzLw3Ef/z2ilGl0HGZZIik3S2KEqFi8qdvO/2uGYUxcgSQjW3t7p0QDShaEMq2hD8+ZcXSeO04p9X/LuzcvUqj6MAh3AEJ+DDBVThBmpQBwoSnuEV3hzjvDjvzsesdcnJZw7gD5zPH7uCkPY=</latexit>(

<latexit sha1_base64="JYdO5xnxZ9lCLf2gGGTtG0omxKY=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARWpCSiKgboejGZQX7gDaEyXTSDp08mLmRhtCNv+LGhSJu/Qx3/o3TNgttPXDhcM693HuPFwuuwLK+jaXlldW19cJGcXNre2fX3NtvqiiRlDVoJCLZ9ohigoesARwEa8eSkcATrOUNbyd+65FJxaPwAdKYOQHph9znlICWXPMwdQFfY788cKE8cuG0O+IuVCquWbKq1hR4kdg5KaEcddf86vYimgQsBCqIUh3bisHJiAROBRsXu4liMaFD0mcdTUMSMOVk0wfG+EQrPexHUlcIeKr+nshIoFQaeLozIDBQ895E/M/rJOBfORkP4wRYSGeL/ERgiPAkDdzjklEQqSaESq5vxXRAJKGgMyvqEOz5lxdJ86xqX1Tt+/NS7SaPo4CO0DEqIxtdohq6Q3XUQBSN0TN6RW/Gk/FivBsfs9YlI585QH9gfP4Ap6yVKg==</latexit>

yt = f(ht(xt, ⇠t))

LOSS FUNCTIONS BASIS FUNCTIONS
<latexit sha1_base64="WUdR6ukixbKuksGSrHvjJSRi1/0=">AAACIHicbZDLSgMxFIYzXmu9VV26CRahbspMFetGKLpxWcFeoB2HTJq2oZkLyRlpGfoobnwVNy4U0Z0+jel08NL6Q+DjP+dwcn43FFyBaX4YC4tLyyurmbXs+sbm1nZuZ7eugkhSVqOBCGTTJYoJ7rMacBCsGUpGPFewhju4nNQbd0wqHvg3MAqZ7ZGez7ucEtCWkyv3HSgMHTjC57jt8l4LW7iNh04M5vgbbks/eJy02U4ubxbNRHgerBTyKFXVyb23OwGNPOYDFUSplmWGYMdEAqeCjbPtSLGQ0AHpsZZGn3hM2XFy4BgfaqeDu4HUzwecuL8nYuIpNfJc3ekR6KvZ2sT8r9aKoHtmx9wPI2A+nS7qRgJDgCdp4Q6XjIIYaSBUcv1XTPtEEgo606wOwZo9eR7qpaJ1WrSuT/KVizSODNpHB6iALFRGFXSFqqiGKLpHj+gZvRgPxpPxarxNWxeMdGYP/ZHx+QWAzaC+</latexit>

ht(xt) =
⇥
1 xt0 x2

t0 x3
t0

⇤

<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

<latexit sha1_base64="K776dgLl+Ed2zAAzWvqrHBda0lc=">AAAB8XicbVA9SwNBEJ3zM8avqKXNYRCswp2IWgZtLCwimA9MjrC32UuW7O0eu3NKOPIvbCwUsfXf2Plv3CRXaOKDgcd7M8zMCxPBDXret7O0vLK6tl7YKG5ube/slvb2G0almrI6VULpVkgME1yyOnIUrJVoRuJQsGY4vJ74zUemDVfyHkcJC2LSlzzilKCVHjq3LEKitXrqlspexZvCXSR+TsqQo9YtfXV6iqYxk0gFMabtewkGGdHIqWDjYic1LCF0SPqsbakkMTNBNr147B5bpedGStuS6E7V3xMZiY0ZxaHtjAkOzLw3Ef/z2ilGl0HGZZIik3S2KEqFi8qdvO/2uGYUxcgSQjW3t7p0QDShaEMq2hD8+ZcXSeO04p9X/LuzcvUqj6MAh3AEJ+DDBVThBmpQBwoSnuEV3hzjvDjvzsesdcnJZw7gD5zPH7uCkPY=</latexit>(
<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

<latexit sha1_base64="PogB+z+7+yCdyQDFZp3fNNIZrYI=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9Vj04rGCaQttLJvtpl262YTdiVhKf4MXD4p49Qd589+4bXPQ1gcDj/dmmJkXplIYdN1vZ2V1bX1js7BV3N7Z3dsvHRw2TJJpxn2WyES3Qmq4FIr7KFDyVqo5jUPJm+HwZuo3H7k2IlH3OEp5ENO+EpFgFK3kP3Xdh2q3VHYr7gxkmXg5KUOOerf01eklLIu5QiapMW3PTTEYU42CST4pdjLDU8qGtM/blioacxOMZ8dOyKlVeiRKtC2FZKb+nhjT2JhRHNrOmOLALHpT8T+vnWF0FYyFSjPkis0XRZkkmJDp56QnNGcoR5ZQpoW9lbAB1ZShzadoQ/AWX14mjWrFu6h4d+fl2nUeRwGO4QTOwINLqMEt1MEHBgKe4RXeHOW8OO/Ox7x1xclnjuAPnM8fMrGOSQ==</latexit>

x2
0

<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

<latexit sha1_base64="ca6eMRaf6k+v/DhpsV0AUXqsO4M=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KomKeix68VjBtIU2ls120i7dbMLuRiylv8GLB0W8+oO8+W/ctjlo64OBx3szzMwLU8G1cd1vZ2l5ZXVtvbBR3Nza3tkt7e3XdZIphj5LRKKaIdUouETfcCOwmSqkcSiwEQ5uJn7jEZXmibw3wxSDmPYkjzijxkr+U8d9OOuUym7FnYIsEi8nZchR65S+2t2EZTFKwwTVuuW5qQlGVBnOBI6L7UxjStmA9rBlqaQx6mA0PXZMjq3SJVGibElDpurviRGNtR7Goe2MqenreW8i/ue1MhNdBSMu08ygZLNFUSaIScjkc9LlCpkRQ0soU9zeSlifKsqMzadoQ/DmX14k9dOKd1Hx7s7L1es8jgIcwhGcgAeXUIVbqIEPDDg8wyu8OdJ5cd6dj1nrkpPPHMAfOJ8/NDWOSg==</latexit>

x3
0

<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

<latexit sha1_base64="b11IR/tCXyhPqsVv76I+GVbzOYA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK1hbaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmlldW19o7xZ2dre2d2r7h88mjjVjLdYLGPdCajhUijeQoGSdxLNaRRI3g7GN1O//cS1EbF6wCzhfkSHSoSCUbTSfdZ3+9WaW3dnIMvEK0gNCjT71a/eIGZpxBUySY3pem6Cfk41Cib5pNJLDU8oG9Mh71qqaMSNn89OnZATqwxIGGtbCslM/T2R08iYLApsZ0RxZBa9qfif100xvPJzoZIUuWLzRWEqCcZk+jcZCM0ZyswSyrSwtxI2opoytOlUbAje4svL5PGs7l3UvbvzWuO6iKMMR3AMp+DBJTTgFprQAgZDeIZXeHOk8+K8Ox/z1pJTzBzCHzifPw2qjaY=</latexit>y0

Hinge 
Loss

<latexit sha1_base64="Utoszvz1pfkDoVdAMYxP+KzsTcs="></latexit>y00 · · · y0m
y10 · · · y1m
y20 · · · y2m
y30 · · · y3m
y40 · · · y4m
...

...
yT0 · · · yTm

<latexit sha1_base64="urK8QiheyVUzd9FMkZ2cRM+bgpY="></latexit>�00 · · · �0m0

�10 · · · �1m0

�20 · · · �2m0

�30 · · · �3m0

�40 · · · �4m0

...
...

�T0 · · · �Tm0

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="b11IR/tCXyhPqsVv76I+GVbzOYA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK1hbaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmlldW19o7xZ2dre2d2r7h88mjjVjLdYLGPdCajhUijeQoGSdxLNaRRI3g7GN1O//cS1EbF6wCzhfkSHSoSCUbTSfdZ3+9WaW3dnIMvEK0gNCjT71a/eIGZpxBUySY3pem6Cfk41Cib5pNJLDU8oG9Mh71qqaMSNn89OnZATqwxIGGtbCslM/T2R08iYLApsZ0RxZBa9qfif100xvPJzoZIUuWLzRWEqCcZk+jcZCM0ZyswSyrSwtxI2opoytOlUbAje4svL5PGs7l3UvbvzWuO6iKMMR3AMp+DBJTTgFprQAgZDeIZXeHOk8+K8Ox/z1pJTzBzCHzifPw2qjaY=</latexit>y0

<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

Loss

<latexit sha1_base64="ekPOXq6t6sylQTfXv3/qmpNPeHY=">AAACDHicbVDLSsNAFJ34rPVVdelmsAgVpCQi6rLoxmUF+4AmlMlk0g6dScLMjbSEfoAbf8WNC0Xc+gHu/BunbRbaemDgcM653LnHTwTXYNvf1tLyyuraemGjuLm1vbNb2ttv6jhVlDVoLGLV9olmgkesARwEayeKEekL1vIHNxO/9cCU5nF0D6OEeZL0Ih5ySsBI3VLZBTaETJLhGLs+77kZtk9xxaVBDCczZWxSdtWeAi8SJydllKPeLX25QUxTySKggmjdcewEvIwo4FSwcdFNNUsIHZAe6xgaEcm0l02PGeNjowQ4jJV5EeCp+nsiI1LrkfRNUhLo63lvIv7ndVIIr7yMR0kKLKKzRWEqMMR40gwOuGIUxMgQQhU3f8W0TxShYPormhKc+ZMXSfOs6lxUnbvzcu06r6OADtERqiAHXaIaukV11EAUPaJn9IrerCfrxXq3PmbRJSufOUB/YH3+ADJZmm0=</latexit>

max
�
0, (·)

 

<latexit sha1_base64="K776dgLl+Ed2zAAzWvqrHBda0lc=">AAAB8XicbVA9SwNBEJ3zM8avqKXNYRCswp2IWgZtLCwimA9MjrC32UuW7O0eu3NKOPIvbCwUsfXf2Plv3CRXaOKDgcd7M8zMCxPBDXret7O0vLK6tl7YKG5ube/slvb2G0almrI6VULpVkgME1yyOnIUrJVoRuJQsGY4vJ74zUemDVfyHkcJC2LSlzzilKCVHjq3LEKitXrqlspexZvCXSR+TsqQo9YtfXV6iqYxk0gFMabtewkGGdHIqWDjYic1LCF0SPqsbakkMTNBNr147B5bpedGStuS6E7V3xMZiY0ZxaHtjAkOzLw3Ef/z2ilGl0HGZZIik3S2KEqFi8qdvO/2uGYUxcgSQjW3t7p0QDShaEMq2hD8+ZcXSeO04p9X/LuzcvUqj6MAh3AEJ+DDBVThBmpQBwoSnuEV3hzjvDjvzsesdcnJZw7gD5zPH7uCkPY=</latexit>(
<latexit sha1_base64="NDYzpDPf4NReujBVQrH7hehsVpg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzU8Prlilt15yCrxMtJBXLU++Wv3iBmaYTSMEG17npuYvyMKsOZwGmpl2pMKBvTIXYtlTRC7WfzQ6fkzCoDEsbKljRkrv6eyGik9SQKbGdEzUgvezPxP6+bmvDGz7hMUoOSLRaFqSAmJrOvyYArZEZMLKFMcXsrYSOqKDM2m5INwVt+eZW0LqreVdVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfJWMuw==</latexit>

1

<latexit sha1_base64="PBY966hDOsEIvQ2gLkwz3z6K9rQ=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBiyURUY9FLx6r2A9oQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1Fjp4czrlStu1Z2BLBMvJxXIUe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsVTSCLWfzS6dkBOr9EkYK1vSkJn6eyKjkdbjKLCdETVDvehNxf+8TmrCaz/jMkkNSjZfFKaCmJhM3yZ9rpAZMbaEMsXtrYQNqaLM2HBKNgRv8eVl0jyvepdV7/6iUrvJ4yjCERzDKXhwBTW4gzo0gEEIz/AKb87IeXHenY95a8HJZw7hD5zPH+XajPI=</latexit>�1

<latexit sha1_base64="b11IR/tCXyhPqsVv76I+GVbzOYA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK1hbaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmlldW19o7xZ2dre2d2r7h88mjjVjLdYLGPdCajhUijeQoGSdxLNaRRI3g7GN1O//cS1EbF6wCzhfkSHSoSCUbTSfdZ3+9WaW3dnIMvEK0gNCjT71a/eIGZpxBUySY3pem6Cfk41Cib5pNJLDU8oG9Mh71qqaMSNn89OnZATqwxIGGtbCslM/T2R08iYLApsZ0RxZBa9qfif100xvPJzoZIUuWLzRWEqCcZk+jcZCM0ZyswSyrSwtxI2opoytOlUbAje4svL5PGs7l3UvbvzWuO6iKMMR3AMp+DBJTTgFprQAgZDeIZXeHOk8+K8Ox/z1pJTzBzCHzifPw2qjaY=</latexit>y0

<latexit sha1_base64="DuEbA+6/7TxQe2kTo89Yr58btmw="></latexit>X

t

max
�
0, �t

�
yt � f(ht(xt, ⇠t))

� 



Loss Functions
INPUTS OUTPUTS

(Independent Variables)(Dependent Variables)
<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="6dhYD7caT1adgpPJolQVQJy2us8="></latexit>

⇠00 · · · ⇠0n0

⇠10 · · · ⇠1n0

⇠20 · · · ⇠2n0

⇠30 · · · ⇠3n0

⇠40 · · · ⇠4n0

...
...

⇠T0 · · · ⇠Tn0

<latexit sha1_base64="vXDe7QNhqf3CfqvBdZrLR22vYcc="></latexit>x00 · · · x0n

x10 · · · x1n

x20 · · · x2n

x30 · · · x3n

x40 · · · x4n
...

...
xT0 · · · xTn

<latexit sha1_base64="K776dgLl+Ed2zAAzWvqrHBda0lc=">AAAB8XicbVA9SwNBEJ3zM8avqKXNYRCswp2IWgZtLCwimA9MjrC32UuW7O0eu3NKOPIvbCwUsfXf2Plv3CRXaOKDgcd7M8zMCxPBDXret7O0vLK6tl7YKG5ube/slvb2G0almrI6VULpVkgME1yyOnIUrJVoRuJQsGY4vJ74zUemDVfyHkcJC2LSlzzilKCVHjq3LEKitXrqlspexZvCXSR+TsqQo9YtfXV6iqYxk0gFMabtewkGGdHIqWDjYic1LCF0SPqsbakkMTNBNr147B5bpedGStuS6E7V3xMZiY0ZxaHtjAkOzLw3Ef/z2ilGl0HGZZIik3S2KEqFi8qdvO/2uGYUxcgSQjW3t7p0QDShaEMq2hD8+ZcXSeO04p9X/LuzcvUqj6MAh3AEJ+DDBVThBmpQBwoSnuEV3hzjvDjvzsesdcnJZw7gD5zPH7uCkPY=</latexit>(

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="1nveRc7U+BKSGSqyv3jeBh/OW+Q="></latexit>

h00(x0, ⇠0) · · · h0n(x0, ⇠0)
h10(x1, ⇠1) · · · h1n(x1, ⇠1)
h20(x2, ⇠2) · · · h2n(x2, ⇠2)
h30(x3, ⇠3) · · · h3n(x3, ⇠3)
h40(x4, ⇠4) · · · h4n(x4, ⇠4)

...
...

hT0(xT , ⇠T ) · · · hTn(xT , ⇠T )

BASIS 
FUNCTIONS

<latexit sha1_base64="K776dgLl+Ed2zAAzWvqrHBda0lc=">AAAB8XicbVA9SwNBEJ3zM8avqKXNYRCswp2IWgZtLCwimA9MjrC32UuW7O0eu3NKOPIvbCwUsfXf2Plv3CRXaOKDgcd7M8zMCxPBDXret7O0vLK6tl7YKG5ube/slvb2G0almrI6VULpVkgME1yyOnIUrJVoRuJQsGY4vJ74zUemDVfyHkcJC2LSlzzilKCVHjq3LEKitXrqlspexZvCXSR+TsqQo9YtfXV6iqYxk0gFMabtewkGGdHIqWDjYic1LCF0SPqsbakkMTNBNr147B5bpedGStuS6E7V3xMZiY0ZxaHtjAkOzLw3Ef/z2ilGl0HGZZIik3S2KEqFi8qdvO/2uGYUxcgSQjW3t7p0QDShaEMq2hD8+ZcXSeO04p9X/LuzcvUqj6MAh3AEJ+DDBVThBmpQBwoSnuEV3hzjvDjvzsesdcnJZw7gD5zPH7uCkPY=</latexit>(

<latexit sha1_base64="JYdO5xnxZ9lCLf2gGGTtG0omxKY=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARWpCSiKgboejGZQX7gDaEyXTSDp08mLmRhtCNv+LGhSJu/Qx3/o3TNgttPXDhcM693HuPFwuuwLK+jaXlldW19cJGcXNre2fX3NtvqiiRlDVoJCLZ9ohigoesARwEa8eSkcATrOUNbyd+65FJxaPwAdKYOQHph9znlICWXPMwdQFfY788cKE8cuG0O+IuVCquWbKq1hR4kdg5KaEcddf86vYimgQsBCqIUh3bisHJiAROBRsXu4liMaFD0mcdTUMSMOVk0wfG+EQrPexHUlcIeKr+nshIoFQaeLozIDBQ895E/M/rJOBfORkP4wRYSGeL/ERgiPAkDdzjklEQqSaESq5vxXRAJKGgMyvqEOz5lxdJ86xqX1Tt+/NS7SaPo4CO0DEqIxtdohq6Q3XUQBSN0TN6RW/Gk/FivBsfs9YlI585QH9gfP4Ap6yVKg==</latexit>

yt = f(ht(xt, ⇠t))

LOSS FUNCTIONS BASIS FUNCTIONS
<latexit sha1_base64="WUdR6ukixbKuksGSrHvjJSRi1/0=">AAACIHicbZDLSgMxFIYzXmu9VV26CRahbspMFetGKLpxWcFeoB2HTJq2oZkLyRlpGfoobnwVNy4U0Z0+jel08NL6Q+DjP+dwcn43FFyBaX4YC4tLyyurmbXs+sbm1nZuZ7eugkhSVqOBCGTTJYoJ7rMacBCsGUpGPFewhju4nNQbd0wqHvg3MAqZ7ZGez7ucEtCWkyv3HSgMHTjC57jt8l4LW7iNh04M5vgbbks/eJy02U4ubxbNRHgerBTyKFXVyb23OwGNPOYDFUSplmWGYMdEAqeCjbPtSLGQ0AHpsZZGn3hM2XFy4BgfaqeDu4HUzwecuL8nYuIpNfJc3ekR6KvZ2sT8r9aKoHtmx9wPI2A+nS7qRgJDgCdp4Q6XjIIYaSBUcv1XTPtEEgo606wOwZo9eR7qpaJ1WrSuT/KVizSODNpHB6iALFRGFXSFqqiGKLpHj+gZvRgPxpPxarxNWxeMdGYP/ZHx+QWAzaC+</latexit>

ht(xt) =
⇥
1 xt0 x2

t0 x3
t0

⇤

<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

<latexit sha1_base64="K776dgLl+Ed2zAAzWvqrHBda0lc=">AAAB8XicbVA9SwNBEJ3zM8avqKXNYRCswp2IWgZtLCwimA9MjrC32UuW7O0eu3NKOPIvbCwUsfXf2Plv3CRXaOKDgcd7M8zMCxPBDXret7O0vLK6tl7YKG5ube/slvb2G0almrI6VULpVkgME1yyOnIUrJVoRuJQsGY4vJ74zUemDVfyHkcJC2LSlzzilKCVHjq3LEKitXrqlspexZvCXSR+TsqQo9YtfXV6iqYxk0gFMabtewkGGdHIqWDjYic1LCF0SPqsbakkMTNBNr147B5bpedGStuS6E7V3xMZiY0ZxaHtjAkOzLw3Ef/z2ilGl0HGZZIik3S2KEqFi8qdvO/2uGYUxcgSQjW3t7p0QDShaEMq2hD8+ZcXSeO04p9X/LuzcvUqj6MAh3AEJ+DDBVThBmpQBwoSnuEV3hzjvDjvzsesdcnJZw7gD5zPH7uCkPY=</latexit>(
<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

<latexit sha1_base64="PogB+z+7+yCdyQDFZp3fNNIZrYI=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9Vj04rGCaQttLJvtpl262YTdiVhKf4MXD4p49Qd589+4bXPQ1gcDj/dmmJkXplIYdN1vZ2V1bX1js7BV3N7Z3dsvHRw2TJJpxn2WyES3Qmq4FIr7KFDyVqo5jUPJm+HwZuo3H7k2IlH3OEp5ENO+EpFgFK3kP3Xdh2q3VHYr7gxkmXg5KUOOerf01eklLIu5QiapMW3PTTEYU42CST4pdjLDU8qGtM/blioacxOMZ8dOyKlVeiRKtC2FZKb+nhjT2JhRHNrOmOLALHpT8T+vnWF0FYyFSjPkis0XRZkkmJDp56QnNGcoR5ZQpoW9lbAB1ZShzadoQ/AWX14mjWrFu6h4d+fl2nUeRwGO4QTOwINLqMEt1MEHBgKe4RXeHOW8OO/Ox7x1xclnjuAPnM8fMrGOSQ==</latexit>

x2
0

<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

<latexit sha1_base64="ca6eMRaf6k+v/DhpsV0AUXqsO4M=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KomKeix68VjBtIU2ls120i7dbMLuRiylv8GLB0W8+oO8+W/ctjlo64OBx3szzMwLU8G1cd1vZ2l5ZXVtvbBR3Nza3tkt7e3XdZIphj5LRKKaIdUouETfcCOwmSqkcSiwEQ5uJn7jEZXmibw3wxSDmPYkjzijxkr+U8d9OOuUym7FnYIsEi8nZchR65S+2t2EZTFKwwTVuuW5qQlGVBnOBI6L7UxjStmA9rBlqaQx6mA0PXZMjq3SJVGibElDpurviRGNtR7Goe2MqenreW8i/ue1MhNdBSMu08ygZLNFUSaIScjkc9LlCpkRQ0soU9zeSlifKsqMzadoQ/DmX14k9dOKd1Hx7s7L1es8jgIcwhGcgAeXUIVbqIEPDDg8wyu8OdJ5cd6dj1nrkpPPHMAfOJ8/NDWOSg==</latexit>

x3
0

<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

<latexit sha1_base64="b11IR/tCXyhPqsVv76I+GVbzOYA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK1hbaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmlldW19o7xZ2dre2d2r7h88mjjVjLdYLGPdCajhUijeQoGSdxLNaRRI3g7GN1O//cS1EbF6wCzhfkSHSoSCUbTSfdZ3+9WaW3dnIMvEK0gNCjT71a/eIGZpxBUySY3pem6Cfk41Cib5pNJLDU8oG9Mh71qqaMSNn89OnZATqwxIGGtbCslM/T2R08iYLApsZ0RxZBa9qfif100xvPJzoZIUuWLzRWEqCcZk+jcZCM0ZyswSyrSwtxI2opoytOlUbAje4svL5PGs7l3UvbvzWuO6iKMMR3AMp+DBJTTgFprQAgZDeIZXeHOk8+K8Ox/z1pJTzBzCHzifPw2qjaY=</latexit>y0

Hinge 
Loss

<latexit sha1_base64="Utoszvz1pfkDoVdAMYxP+KzsTcs="></latexit>y00 · · · y0m
y10 · · · y1m
y20 · · · y2m
y30 · · · y3m
y40 · · · y4m
...

...
yT0 · · · yTm

<latexit sha1_base64="urK8QiheyVUzd9FMkZ2cRM+bgpY="></latexit>�00 · · · �0m0

�10 · · · �1m0

�20 · · · �2m0

�30 · · · �3m0

�40 · · · �4m0

...
...

�T0 · · · �Tm0

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="b11IR/tCXyhPqsVv76I+GVbzOYA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK1hbaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmlldW19o7xZ2dre2d2r7h88mjjVjLdYLGPdCajhUijeQoGSdxLNaRRI3g7GN1O//cS1EbF6wCzhfkSHSoSCUbTSfdZ3+9WaW3dnIMvEK0gNCjT71a/eIGZpxBUySY3pem6Cfk41Cib5pNJLDU8oG9Mh71qqaMSNn89OnZATqwxIGGtbCslM/T2R08iYLApsZ0RxZBa9qfif100xvPJzoZIUuWLzRWEqCcZk+jcZCM0ZyswSyrSwtxI2opoytOlUbAje4svL5PGs7l3UvbvzWuO6iKMMR3AMp+DBJTTgFprQAgZDeIZXeHOk8+K8Ox/z1pJTzBzCHzifPw2qjaY=</latexit>y0

<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

Loss

<latexit sha1_base64="ekPOXq6t6sylQTfXv3/qmpNPeHY=">AAACDHicbVDLSsNAFJ34rPVVdelmsAgVpCQi6rLoxmUF+4AmlMlk0g6dScLMjbSEfoAbf8WNC0Xc+gHu/BunbRbaemDgcM653LnHTwTXYNvf1tLyyuraemGjuLm1vbNb2ttv6jhVlDVoLGLV9olmgkesARwEayeKEekL1vIHNxO/9cCU5nF0D6OEeZL0Ih5ySsBI3VLZBTaETJLhGLs+77kZtk9xxaVBDCczZWxSdtWeAi8SJydllKPeLX25QUxTySKggmjdcewEvIwo4FSwcdFNNUsIHZAe6xgaEcm0l02PGeNjowQ4jJV5EeCp+nsiI1LrkfRNUhLo63lvIv7ndVIIr7yMR0kKLKKzRWEqMMR40gwOuGIUxMgQQhU3f8W0TxShYPormhKc+ZMXSfOs6lxUnbvzcu06r6OADtERqiAHXaIaukV11EAUPaJn9IrerCfrxXq3PmbRJSufOUB/YH3+ADJZmm0=</latexit>

max
�
0, (·)

 

<latexit sha1_base64="K776dgLl+Ed2zAAzWvqrHBda0lc=">AAAB8XicbVA9SwNBEJ3zM8avqKXNYRCswp2IWgZtLCwimA9MjrC32UuW7O0eu3NKOPIvbCwUsfXf2Plv3CRXaOKDgcd7M8zMCxPBDXret7O0vLK6tl7YKG5ube/slvb2G0almrI6VULpVkgME1yyOnIUrJVoRuJQsGY4vJ74zUemDVfyHkcJC2LSlzzilKCVHjq3LEKitXrqlspexZvCXSR+TsqQo9YtfXV6iqYxk0gFMabtewkGGdHIqWDjYic1LCF0SPqsbakkMTNBNr147B5bpedGStuS6E7V3xMZiY0ZxaHtjAkOzLw3Ef/z2ilGl0HGZZIik3S2KEqFi8qdvO/2uGYUxcgSQjW3t7p0QDShaEMq2hD8+ZcXSeO04p9X/LuzcvUqj6MAh3AEJ+DDBVThBmpQBwoSnuEV3hzjvDjvzsesdcnJZw7gD5zPH7uCkPY=</latexit>(
<latexit sha1_base64="NDYzpDPf4NReujBVQrH7hehsVpg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzU8Prlilt15yCrxMtJBXLU++Wv3iBmaYTSMEG17npuYvyMKsOZwGmpl2pMKBvTIXYtlTRC7WfzQ6fkzCoDEsbKljRkrv6eyGik9SQKbGdEzUgvezPxP6+bmvDGz7hMUoOSLRaFqSAmJrOvyYArZEZMLKFMcXsrYSOqKDM2m5INwVt+eZW0LqreVdVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfJWMuw==</latexit>

1

<latexit sha1_base64="PBY966hDOsEIvQ2gLkwz3z6K9rQ=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBiyURUY9FLx6r2A9oQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1Fjp4czrlStu1Z2BLBMvJxXIUe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsVTSCLWfzS6dkBOr9EkYK1vSkJn6eyKjkdbjKLCdETVDvehNxf+8TmrCaz/jMkkNSjZfFKaCmJhM3yZ9rpAZMbaEMsXtrYQNqaLM2HBKNgRv8eVl0jyvepdV7/6iUrvJ4yjCERzDKXhwBTW4gzo0gEEIz/AKb87IeXHenY95a8HJZw7hD5zPH+XajPI=</latexit>�1

<latexit sha1_base64="b11IR/tCXyhPqsVv76I+GVbzOYA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK1hbaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmlldW19o7xZ2dre2d2r7h88mjjVjLdYLGPdCajhUijeQoGSdxLNaRRI3g7GN1O//cS1EbF6wCzhfkSHSoSCUbTSfdZ3+9WaW3dnIMvEK0gNCjT71a/eIGZpxBUySY3pem6Cfk41Cib5pNJLDU8oG9Mh71qqaMSNn89OnZATqwxIGGtbCslM/T2R08iYLApsZ0RxZBa9qfif100xvPJzoZIUuWLzRWEqCcZk+jcZCM0ZyswSyrSwtxI2opoytOlUbAje4svL5PGs7l3UvbvzWuO6iKMMR3AMp+DBJTTgFprQAgZDeIZXeHOk8+K8Ox/z1pJTzBzCHzifPw2qjaY=</latexit>y0

<latexit sha1_base64="DuEbA+6/7TxQe2kTo89Yr58btmw="></latexit>X

t

max
�
0, �t

�
yt � f(ht(xt, ⇠t))

� 



<latexit sha1_base64="yZoEVy3fP0TGMJYfJwnqe73uuTU=">AAACHnicbVDLSgMxFM34tr6qLt0Ei1BByoz4WhbduFSwKjRluJNm2mAyMyR3pGXol7jxV9y4UERwpX9jWrvwdSBwOOdcbu6JMiUt+v6HNzE5NT0zOzdfWlhcWl4pr65d2jQ3XDR4qlJzHYEVSiaigRKVuM6MAB0pcRXdnAz9q1thrEyTC+xnoqWhk8hYckAnheV9ZnMdImWUaehRFskOK/wd1gGtIcS42g2x2gtxh/VkiNvbo8AgLFf8mj8C/UuCMamQMc7C8htrpzzXIkGuwNpm4GfYKsCg5EoMSiy3IgN+Ax3RdDQBLWyrGJ03oFtOadM4Ne4lSEfq94kCtLV9HbmkBuza395Q/M9r5hgftQqZZDmKhH8tinNFMaXDrmhbGsFR9R0BbqT7K+VdMMDRNVpyJQS/T/5LLndrwUEtON+r1I/HdcyRDbJJqiQgh6ROTskZaRBO7sgDeSLP3r336L14r1/RCW88s05+wHv/BPt5ock=</latexit>X

t

max
�
0, �tf(ht(xt, ⇠t))

 

Loss Functions
INPUTS OUTPUTS

(Independent Variables)(Dependent Variables)
<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="6dhYD7caT1adgpPJolQVQJy2us8="></latexit>

⇠00 · · · ⇠0n0

⇠10 · · · ⇠1n0

⇠20 · · · ⇠2n0

⇠30 · · · ⇠3n0

⇠40 · · · ⇠4n0

...
...

⇠T0 · · · ⇠Tn0

<latexit sha1_base64="vXDe7QNhqf3CfqvBdZrLR22vYcc="></latexit>x00 · · · x0n

x10 · · · x1n

x20 · · · x2n

x30 · · · x3n

x40 · · · x4n
...

...
xT0 · · · xTn

<latexit sha1_base64="K776dgLl+Ed2zAAzWvqrHBda0lc=">AAAB8XicbVA9SwNBEJ3zM8avqKXNYRCswp2IWgZtLCwimA9MjrC32UuW7O0eu3NKOPIvbCwUsfXf2Plv3CRXaOKDgcd7M8zMCxPBDXret7O0vLK6tl7YKG5ube/slvb2G0almrI6VULpVkgME1yyOnIUrJVoRuJQsGY4vJ74zUemDVfyHkcJC2LSlzzilKCVHjq3LEKitXrqlspexZvCXSR+TsqQo9YtfXV6iqYxk0gFMabtewkGGdHIqWDjYic1LCF0SPqsbakkMTNBNr147B5bpedGStuS6E7V3xMZiY0ZxaHtjAkOzLw3Ef/z2ilGl0HGZZIik3S2KEqFi8qdvO/2uGYUxcgSQjW3t7p0QDShaEMq2hD8+ZcXSeO04p9X/LuzcvUqj6MAh3AEJ+DDBVThBmpQBwoSnuEV3hzjvDjvzsesdcnJZw7gD5zPH7uCkPY=</latexit>(

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="1nveRc7U+BKSGSqyv3jeBh/OW+Q="></latexit>

h00(x0, ⇠0) · · · h0n(x0, ⇠0)
h10(x1, ⇠1) · · · h1n(x1, ⇠1)
h20(x2, ⇠2) · · · h2n(x2, ⇠2)
h30(x3, ⇠3) · · · h3n(x3, ⇠3)
h40(x4, ⇠4) · · · h4n(x4, ⇠4)

...
...

hT0(xT , ⇠T ) · · · hTn(xT , ⇠T )

BASIS 
FUNCTIONS

<latexit sha1_base64="K776dgLl+Ed2zAAzWvqrHBda0lc=">AAAB8XicbVA9SwNBEJ3zM8avqKXNYRCswp2IWgZtLCwimA9MjrC32UuW7O0eu3NKOPIvbCwUsfXf2Plv3CRXaOKDgcd7M8zMCxPBDXret7O0vLK6tl7YKG5ube/slvb2G0almrI6VULpVkgME1yyOnIUrJVoRuJQsGY4vJ74zUemDVfyHkcJC2LSlzzilKCVHjq3LEKitXrqlspexZvCXSR+TsqQo9YtfXV6iqYxk0gFMabtewkGGdHIqWDjYic1LCF0SPqsbakkMTNBNr147B5bpedGStuS6E7V3xMZiY0ZxaHtjAkOzLw3Ef/z2ilGl0HGZZIik3S2KEqFi8qdvO/2uGYUxcgSQjW3t7p0QDShaEMq2hD8+ZcXSeO04p9X/LuzcvUqj6MAh3AEJ+DDBVThBmpQBwoSnuEV3hzjvDjvzsesdcnJZw7gD5zPH7uCkPY=</latexit>(

<latexit sha1_base64="JYdO5xnxZ9lCLf2gGGTtG0omxKY=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARWpCSiKgboejGZQX7gDaEyXTSDp08mLmRhtCNv+LGhSJu/Qx3/o3TNgttPXDhcM693HuPFwuuwLK+jaXlldW19cJGcXNre2fX3NtvqiiRlDVoJCLZ9ohigoesARwEa8eSkcATrOUNbyd+65FJxaPwAdKYOQHph9znlICWXPMwdQFfY788cKE8cuG0O+IuVCquWbKq1hR4kdg5KaEcddf86vYimgQsBCqIUh3bisHJiAROBRsXu4liMaFD0mcdTUMSMOVk0wfG+EQrPexHUlcIeKr+nshIoFQaeLozIDBQ895E/M/rJOBfORkP4wRYSGeL/ERgiPAkDdzjklEQqSaESq5vxXRAJKGgMyvqEOz5lxdJ86xqX1Tt+/NS7SaPo4CO0DEqIxtdohq6Q3XUQBSN0TN6RW/Gk/FivBsfs9YlI585QH9gfP4Ap6yVKg==</latexit>

yt = f(ht(xt, ⇠t))

LOSS FUNCTIONS BASIS FUNCTIONS
<latexit sha1_base64="WUdR6ukixbKuksGSrHvjJSRi1/0=">AAACIHicbZDLSgMxFIYzXmu9VV26CRahbspMFetGKLpxWcFeoB2HTJq2oZkLyRlpGfoobnwVNy4U0Z0+jel08NL6Q+DjP+dwcn43FFyBaX4YC4tLyyurmbXs+sbm1nZuZ7eugkhSVqOBCGTTJYoJ7rMacBCsGUpGPFewhju4nNQbd0wqHvg3MAqZ7ZGez7ucEtCWkyv3HSgMHTjC57jt8l4LW7iNh04M5vgbbks/eJy02U4ubxbNRHgerBTyKFXVyb23OwGNPOYDFUSplmWGYMdEAqeCjbPtSLGQ0AHpsZZGn3hM2XFy4BgfaqeDu4HUzwecuL8nYuIpNfJc3ekR6KvZ2sT8r9aKoHtmx9wPI2A+nS7qRgJDgCdp4Q6XjIIYaSBUcv1XTPtEEgo606wOwZo9eR7qpaJ1WrSuT/KVizSODNpHB6iALFRGFXSFqqiGKLpHj+gZvRgPxpPxarxNWxeMdGYP/ZHx+QWAzaC+</latexit>

ht(xt) =
⇥
1 xt0 x2

t0 x3
t0

⇤

<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

<latexit sha1_base64="K776dgLl+Ed2zAAzWvqrHBda0lc=">AAAB8XicbVA9SwNBEJ3zM8avqKXNYRCswp2IWgZtLCwimA9MjrC32UuW7O0eu3NKOPIvbCwUsfXf2Plv3CRXaOKDgcd7M8zMCxPBDXret7O0vLK6tl7YKG5ube/slvb2G0almrI6VULpVkgME1yyOnIUrJVoRuJQsGY4vJ74zUemDVfyHkcJC2LSlzzilKCVHjq3LEKitXrqlspexZvCXSR+TsqQo9YtfXV6iqYxk0gFMabtewkGGdHIqWDjYic1LCF0SPqsbakkMTNBNr147B5bpedGStuS6E7V3xMZiY0ZxaHtjAkOzLw3Ef/z2ilGl0HGZZIik3S2KEqFi8qdvO/2uGYUxcgSQjW3t7p0QDShaEMq2hD8+ZcXSeO04p9X/LuzcvUqj6MAh3AEJ+DDBVThBmpQBwoSnuEV3hzjvDjvzsesdcnJZw7gD5zPH7uCkPY=</latexit>(
<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

<latexit sha1_base64="PogB+z+7+yCdyQDFZp3fNNIZrYI=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9Vj04rGCaQttLJvtpl262YTdiVhKf4MXD4p49Qd589+4bXPQ1gcDj/dmmJkXplIYdN1vZ2V1bX1js7BV3N7Z3dsvHRw2TJJpxn2WyES3Qmq4FIr7KFDyVqo5jUPJm+HwZuo3H7k2IlH3OEp5ENO+EpFgFK3kP3Xdh2q3VHYr7gxkmXg5KUOOerf01eklLIu5QiapMW3PTTEYU42CST4pdjLDU8qGtM/blioacxOMZ8dOyKlVeiRKtC2FZKb+nhjT2JhRHNrOmOLALHpT8T+vnWF0FYyFSjPkis0XRZkkmJDp56QnNGcoR5ZQpoW9lbAB1ZShzadoQ/AWX14mjWrFu6h4d+fl2nUeRwGO4QTOwINLqMEt1MEHBgKe4RXeHOW8OO/Ox7x1xclnjuAPnM8fMrGOSQ==</latexit>

x2
0

<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

<latexit sha1_base64="ca6eMRaf6k+v/DhpsV0AUXqsO4M=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KomKeix68VjBtIU2ls120i7dbMLuRiylv8GLB0W8+oO8+W/ctjlo64OBx3szzMwLU8G1cd1vZ2l5ZXVtvbBR3Nza3tkt7e3XdZIphj5LRKKaIdUouETfcCOwmSqkcSiwEQ5uJn7jEZXmibw3wxSDmPYkjzijxkr+U8d9OOuUym7FnYIsEi8nZchR65S+2t2EZTFKwwTVuuW5qQlGVBnOBI6L7UxjStmA9rBlqaQx6mA0PXZMjq3SJVGibElDpurviRGNtR7Goe2MqenreW8i/ue1MhNdBSMu08ygZLNFUSaIScjkc9LlCpkRQ0soU9zeSlifKsqMzadoQ/DmX14k9dOKd1Hx7s7L1es8jgIcwhGcgAeXUIVbqIEPDDg8wyu8OdJ5cd6dj1nrkpPPHMAfOJ8/NDWOSg==</latexit>

x3
0

<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

<latexit sha1_base64="b11IR/tCXyhPqsVv76I+GVbzOYA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK1hbaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmlldW19o7xZ2dre2d2r7h88mjjVjLdYLGPdCajhUijeQoGSdxLNaRRI3g7GN1O//cS1EbF6wCzhfkSHSoSCUbTSfdZ3+9WaW3dnIMvEK0gNCjT71a/eIGZpxBUySY3pem6Cfk41Cib5pNJLDU8oG9Mh71qqaMSNn89OnZATqwxIGGtbCslM/T2R08iYLApsZ0RxZBa9qfif100xvPJzoZIUuWLzRWEqCcZk+jcZCM0ZyswSyrSwtxI2opoytOlUbAje4svL5PGs7l3UvbvzWuO6iKMMR3AMp+DBJTTgFprQAgZDeIZXeHOk8+K8Ox/z1pJTzBzCHzifPw2qjaY=</latexit>y0

Hinge 
Loss

<latexit sha1_base64="Utoszvz1pfkDoVdAMYxP+KzsTcs="></latexit>y00 · · · y0m
y10 · · · y1m
y20 · · · y2m
y30 · · · y3m
y40 · · · y4m
...

...
yT0 · · · yTm

<latexit sha1_base64="urK8QiheyVUzd9FMkZ2cRM+bgpY="></latexit>�00 · · · �0m0

�10 · · · �1m0

�20 · · · �2m0

�30 · · · �3m0

�40 · · · �4m0

...
...

�T0 · · · �Tm0

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="b11IR/tCXyhPqsVv76I+GVbzOYA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK1hbaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmlldW19o7xZ2dre2d2r7h88mjjVjLdYLGPdCajhUijeQoGSdxLNaRRI3g7GN1O//cS1EbF6wCzhfkSHSoSCUbTSfdZ3+9WaW3dnIMvEK0gNCjT71a/eIGZpxBUySY3pem6Cfk41Cib5pNJLDU8oG9Mh71qqaMSNn89OnZATqwxIGGtbCslM/T2R08iYLApsZ0RxZBa9qfif100xvPJzoZIUuWLzRWEqCcZk+jcZCM0ZyswSyrSwtxI2opoytOlUbAje4svL5PGs7l3UvbvzWuO6iKMMR3AMp+DBJTTgFprQAgZDeIZXeHOk8+K8Ox/z1pJTzBzCHzifPw2qjaY=</latexit>y0

<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

Loss

<latexit sha1_base64="ekPOXq6t6sylQTfXv3/qmpNPeHY=">AAACDHicbVDLSsNAFJ34rPVVdelmsAgVpCQi6rLoxmUF+4AmlMlk0g6dScLMjbSEfoAbf8WNC0Xc+gHu/BunbRbaemDgcM653LnHTwTXYNvf1tLyyuraemGjuLm1vbNb2ttv6jhVlDVoLGLV9olmgkesARwEayeKEekL1vIHNxO/9cCU5nF0D6OEeZL0Ih5ySsBI3VLZBTaETJLhGLs+77kZtk9xxaVBDCczZWxSdtWeAi8SJydllKPeLX25QUxTySKggmjdcewEvIwo4FSwcdFNNUsIHZAe6xgaEcm0l02PGeNjowQ4jJV5EeCp+nsiI1LrkfRNUhLo63lvIv7ndVIIr7yMR0kKLKKzRWEqMMR40gwOuGIUxMgQQhU3f8W0TxShYPormhKc+ZMXSfOs6lxUnbvzcu06r6OADtERqiAHXaIaukV11EAUPaJn9IrerCfrxXq3PmbRJSufOUB/YH3+ADJZmm0=</latexit>

max
�
0, (·)

 

<latexit sha1_base64="NDYzpDPf4NReujBVQrH7hehsVpg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzU8Prlilt15yCrxMtJBXLU++Wv3iBmaYTSMEG17npuYvyMKsOZwGmpl2pMKBvTIXYtlTRC7WfzQ6fkzCoDEsbKljRkrv6eyGik9SQKbGdEzUgvezPxP6+bmvDGz7hMUoOSLRaFqSAmJrOvyYArZEZMLKFMcXsrYSOqKDM2m5INwVt+eZW0LqreVdVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfJWMuw==</latexit>

1

<latexit sha1_base64="PBY966hDOsEIvQ2gLkwz3z6K9rQ=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBiyURUY9FLx6r2A9oQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1Fjp4czrlStu1Z2BLBMvJxXIUe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsVTSCLWfzS6dkBOr9EkYK1vSkJn6eyKjkdbjKLCdETVDvehNxf+8TmrCaz/jMkkNSjZfFKaCmJhM3yZ9rpAZMbaEMsXtrYQNqaLM2HBKNgRv8eVl0jyvepdV7/6iUrvJ4yjCERzDKXhwBTW4gzo0gEEIz/AKb87IeXHenY95a8HJZw7hD5zPH+XajPI=</latexit>�1

<latexit sha1_base64="b11IR/tCXyhPqsVv76I+GVbzOYA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK1hbaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmlldW19o7xZ2dre2d2r7h88mjjVjLdYLGPdCajhUijeQoGSdxLNaRRI3g7GN1O//cS1EbF6wCzhfkSHSoSCUbTSfdZ3+9WaW3dnIMvEK0gNCjT71a/eIGZpxBUySY3pem6Cfk41Cib5pNJLDU8oG9Mh71qqaMSNn89OnZATqwxIGGtbCslM/T2R08iYLApsZ0RxZBa9qfif100xvPJzoZIUuWLzRWEqCcZk+jcZCM0ZyswSyrSwtxI2opoytOlUbAje4svL5PGs7l3UvbvzWuO6iKMMR3AMp+DBJTTgFprQAgZDeIZXeHOk8+K8Ox/z1pJTzBzCHzifPw2qjaY=</latexit>y0



Loss Functions
INPUTS OUTPUTS

(Independent Variables)(Dependent Variables)
<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="6dhYD7caT1adgpPJolQVQJy2us8="></latexit>

⇠00 · · · ⇠0n0

⇠10 · · · ⇠1n0

⇠20 · · · ⇠2n0

⇠30 · · · ⇠3n0

⇠40 · · · ⇠4n0

...
...

⇠T0 · · · ⇠Tn0

<latexit sha1_base64="vXDe7QNhqf3CfqvBdZrLR22vYcc="></latexit>x00 · · · x0n

x10 · · · x1n

x20 · · · x2n

x30 · · · x3n

x40 · · · x4n
...

...
xT0 · · · xTn

<latexit sha1_base64="K776dgLl+Ed2zAAzWvqrHBda0lc=">AAAB8XicbVA9SwNBEJ3zM8avqKXNYRCswp2IWgZtLCwimA9MjrC32UuW7O0eu3NKOPIvbCwUsfXf2Plv3CRXaOKDgcd7M8zMCxPBDXret7O0vLK6tl7YKG5ube/slvb2G0almrI6VULpVkgME1yyOnIUrJVoRuJQsGY4vJ74zUemDVfyHkcJC2LSlzzilKCVHjq3LEKitXrqlspexZvCXSR+TsqQo9YtfXV6iqYxk0gFMabtewkGGdHIqWDjYic1LCF0SPqsbakkMTNBNr147B5bpedGStuS6E7V3xMZiY0ZxaHtjAkOzLw3Ef/z2ilGl0HGZZIik3S2KEqFi8qdvO/2uGYUxcgSQjW3t7p0QDShaEMq2hD8+ZcXSeO04p9X/LuzcvUqj6MAh3AEJ+DDBVThBmpQBwoSnuEV3hzjvDjvzsesdcnJZw7gD5zPH7uCkPY=</latexit>(

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="1nveRc7U+BKSGSqyv3jeBh/OW+Q="></latexit>

h00(x0, ⇠0) · · · h0n(x0, ⇠0)
h10(x1, ⇠1) · · · h1n(x1, ⇠1)
h20(x2, ⇠2) · · · h2n(x2, ⇠2)
h30(x3, ⇠3) · · · h3n(x3, ⇠3)
h40(x4, ⇠4) · · · h4n(x4, ⇠4)

...
...

hT0(xT , ⇠T ) · · · hTn(xT , ⇠T )

BASIS 
FUNCTIONS

<latexit sha1_base64="K776dgLl+Ed2zAAzWvqrHBda0lc=">AAAB8XicbVA9SwNBEJ3zM8avqKXNYRCswp2IWgZtLCwimA9MjrC32UuW7O0eu3NKOPIvbCwUsfXf2Plv3CRXaOKDgcd7M8zMCxPBDXret7O0vLK6tl7YKG5ube/slvb2G0almrI6VULpVkgME1yyOnIUrJVoRuJQsGY4vJ74zUemDVfyHkcJC2LSlzzilKCVHjq3LEKitXrqlspexZvCXSR+TsqQo9YtfXV6iqYxk0gFMabtewkGGdHIqWDjYic1LCF0SPqsbakkMTNBNr147B5bpedGStuS6E7V3xMZiY0ZxaHtjAkOzLw3Ef/z2ilGl0HGZZIik3S2KEqFi8qdvO/2uGYUxcgSQjW3t7p0QDShaEMq2hD8+ZcXSeO04p9X/LuzcvUqj6MAh3AEJ+DDBVThBmpQBwoSnuEV3hzjvDjvzsesdcnJZw7gD5zPH7uCkPY=</latexit>(

<latexit sha1_base64="JYdO5xnxZ9lCLf2gGGTtG0omxKY=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARWpCSiKgboejGZQX7gDaEyXTSDp08mLmRhtCNv+LGhSJu/Qx3/o3TNgttPXDhcM693HuPFwuuwLK+jaXlldW19cJGcXNre2fX3NtvqiiRlDVoJCLZ9ohigoesARwEa8eSkcATrOUNbyd+65FJxaPwAdKYOQHph9znlICWXPMwdQFfY788cKE8cuG0O+IuVCquWbKq1hR4kdg5KaEcddf86vYimgQsBCqIUh3bisHJiAROBRsXu4liMaFD0mcdTUMSMOVk0wfG+EQrPexHUlcIeKr+nshIoFQaeLozIDBQ895E/M/rJOBfORkP4wRYSGeL/ERgiPAkDdzjklEQqSaESq5vxXRAJKGgMyvqEOz5lxdJ86xqX1Tt+/NS7SaPo4CO0DEqIxtdohq6Q3XUQBSN0TN6RW/Gk/FivBsfs9YlI585QH9gfP4Ap6yVKg==</latexit>

yt = f(ht(xt, ⇠t))

LOSS FUNCTIONS BASIS FUNCTIONS
<latexit sha1_base64="WUdR6ukixbKuksGSrHvjJSRi1/0=">AAACIHicbZDLSgMxFIYzXmu9VV26CRahbspMFetGKLpxWcFeoB2HTJq2oZkLyRlpGfoobnwVNy4U0Z0+jel08NL6Q+DjP+dwcn43FFyBaX4YC4tLyyurmbXs+sbm1nZuZ7eugkhSVqOBCGTTJYoJ7rMacBCsGUpGPFewhju4nNQbd0wqHvg3MAqZ7ZGez7ucEtCWkyv3HSgMHTjC57jt8l4LW7iNh04M5vgbbks/eJy02U4ubxbNRHgerBTyKFXVyb23OwGNPOYDFUSplmWGYMdEAqeCjbPtSLGQ0AHpsZZGn3hM2XFy4BgfaqeDu4HUzwecuL8nYuIpNfJc3ekR6KvZ2sT8r9aKoHtmx9wPI2A+nS7qRgJDgCdp4Q6XjIIYaSBUcv1XTPtEEgo606wOwZo9eR7qpaJ1WrSuT/KVizSODNpHB6iALFRGFXSFqqiGKLpHj+gZvRgPxpPxarxNWxeMdGYP/ZHx+QWAzaC+</latexit>

ht(xt) =
⇥
1 xt0 x2

t0 x3
t0

⇤

<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

<latexit sha1_base64="K776dgLl+Ed2zAAzWvqrHBda0lc=">AAAB8XicbVA9SwNBEJ3zM8avqKXNYRCswp2IWgZtLCwimA9MjrC32UuW7O0eu3NKOPIvbCwUsfXf2Plv3CRXaOKDgcd7M8zMCxPBDXret7O0vLK6tl7YKG5ube/slvb2G0almrI6VULpVkgME1yyOnIUrJVoRuJQsGY4vJ74zUemDVfyHkcJC2LSlzzilKCVHjq3LEKitXrqlspexZvCXSR+TsqQo9YtfXV6iqYxk0gFMabtewkGGdHIqWDjYic1LCF0SPqsbakkMTNBNr147B5bpedGStuS6E7V3xMZiY0ZxaHtjAkOzLw3Ef/z2ilGl0HGZZIik3S2KEqFi8qdvO/2uGYUxcgSQjW3t7p0QDShaEMq2hD8+ZcXSeO04p9X/LuzcvUqj6MAh3AEJ+DDBVThBmpQBwoSnuEV3hzjvDjvzsesdcnJZw7gD5zPH7uCkPY=</latexit>(
<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

<latexit sha1_base64="PogB+z+7+yCdyQDFZp3fNNIZrYI=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9Vj04rGCaQttLJvtpl262YTdiVhKf4MXD4p49Qd589+4bXPQ1gcDj/dmmJkXplIYdN1vZ2V1bX1js7BV3N7Z3dsvHRw2TJJpxn2WyES3Qmq4FIr7KFDyVqo5jUPJm+HwZuo3H7k2IlH3OEp5ENO+EpFgFK3kP3Xdh2q3VHYr7gxkmXg5KUOOerf01eklLIu5QiapMW3PTTEYU42CST4pdjLDU8qGtM/blioacxOMZ8dOyKlVeiRKtC2FZKb+nhjT2JhRHNrOmOLALHpT8T+vnWF0FYyFSjPkis0XRZkkmJDp56QnNGcoR5ZQpoW9lbAB1ZShzadoQ/AWX14mjWrFu6h4d+fl2nUeRwGO4QTOwINLqMEt1MEHBgKe4RXeHOW8OO/Ox7x1xclnjuAPnM8fMrGOSQ==</latexit>

x2
0

<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

<latexit sha1_base64="ca6eMRaf6k+v/DhpsV0AUXqsO4M=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KomKeix68VjBtIU2ls120i7dbMLuRiylv8GLB0W8+oO8+W/ctjlo64OBx3szzMwLU8G1cd1vZ2l5ZXVtvbBR3Nza3tkt7e3XdZIphj5LRKKaIdUouETfcCOwmSqkcSiwEQ5uJn7jEZXmibw3wxSDmPYkjzijxkr+U8d9OOuUym7FnYIsEi8nZchR65S+2t2EZTFKwwTVuuW5qQlGVBnOBI6L7UxjStmA9rBlqaQx6mA0PXZMjq3SJVGibElDpurviRGNtR7Goe2MqenreW8i/ue1MhNdBSMu08ygZLNFUSaIScjkc9LlCpkRQ0soU9zeSlifKsqMzadoQ/DmX14k9dOKd1Hx7s7L1es8jgIcwhGcgAeXUIVbqIEPDDg8wyu8OdJ5cd6dj1nrkpPPHMAfOJ8/NDWOSg==</latexit>

x3
0

<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

<latexit sha1_base64="b11IR/tCXyhPqsVv76I+GVbzOYA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK1hbaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmlldW19o7xZ2dre2d2r7h88mjjVjLdYLGPdCajhUijeQoGSdxLNaRRI3g7GN1O//cS1EbF6wCzhfkSHSoSCUbTSfdZ3+9WaW3dnIMvEK0gNCjT71a/eIGZpxBUySY3pem6Cfk41Cib5pNJLDU8oG9Mh71qqaMSNn89OnZATqwxIGGtbCslM/T2R08iYLApsZ0RxZBa9qfif100xvPJzoZIUuWLzRWEqCcZk+jcZCM0ZyswSyrSwtxI2opoytOlUbAje4svL5PGs7l3UvbvzWuO6iKMMR3AMp+DBJTTgFprQAgZDeIZXeHOk8+K8Ox/z1pJTzBzCHzifPw2qjaY=</latexit>y0

<latexit sha1_base64="Utoszvz1pfkDoVdAMYxP+KzsTcs="></latexit>y00 · · · y0m
y10 · · · y1m
y20 · · · y2m
y30 · · · y3m
y40 · · · y4m
...

...
yT0 · · · yTm

<latexit sha1_base64="urK8QiheyVUzd9FMkZ2cRM+bgpY="></latexit>�00 · · · �0m0

�10 · · · �1m0

�20 · · · �2m0

�30 · · · �3m0

�40 · · · �4m0

...
...

�T0 · · · �Tm0

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="b11IR/tCXyhPqsVv76I+GVbzOYA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK1hbaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmlldW19o7xZ2dre2d2r7h88mjjVjLdYLGPdCajhUijeQoGSdxLNaRRI3g7GN1O//cS1EbF6wCzhfkSHSoSCUbTSfdZ3+9WaW3dnIMvEK0gNCjT71a/eIGZpxBUySY3pem6Cfk41Cib5pNJLDU8oG9Mh71qqaMSNn89OnZATqwxIGGtbCslM/T2R08iYLApsZ0RxZBa9qfif100xvPJzoZIUuWLzRWEqCcZk+jcZCM0ZyswSyrSwtxI2opoytOlUbAje4svL5PGs7l3UvbvzWuO6iKMMR3AMp+DBJTTgFprQAgZDeIZXeHOk8+K8Ox/z1pJTzBzCHzifPw2qjaY=</latexit>y0

<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

Loss

<latexit sha1_base64="K776dgLl+Ed2zAAzWvqrHBda0lc=">AAAB8XicbVA9SwNBEJ3zM8avqKXNYRCswp2IWgZtLCwimA9MjrC32UuW7O0eu3NKOPIvbCwUsfXf2Plv3CRXaOKDgcd7M8zMCxPBDXret7O0vLK6tl7YKG5ube/slvb2G0almrI6VULpVkgME1yyOnIUrJVoRuJQsGY4vJ74zUemDVfyHkcJC2LSlzzilKCVHjq3LEKitXrqlspexZvCXSR+TsqQo9YtfXV6iqYxk0gFMabtewkGGdHIqWDjYic1LCF0SPqsbakkMTNBNr147B5bpedGStuS6E7V3xMZiY0ZxaHtjAkOzLw3Ef/z2ilGl0HGZZIik3S2KEqFi8qdvO/2uGYUxcgSQjW3t7p0QDShaEMq2hD8+ZcXSeO04p9X/LuzcvUqj6MAh3AEJ+DDBVThBmpQBwoSnuEV3hzjvDjvzsesdcnJZw7gD5zPH7uCkPY=</latexit>(
<latexit sha1_base64="NDYzpDPf4NReujBVQrH7hehsVpg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzU8Prlilt15yCrxMtJBXLU++Wv3iBmaYTSMEG17npuYvyMKsOZwGmpl2pMKBvTIXYtlTRC7WfzQ6fkzCoDEsbKljRkrv6eyGik9SQKbGdEzUgvezPxP6+bmvDGz7hMUoOSLRaFqSAmJrOvyYArZEZMLKFMcXsrYSOqKDM2m5INwVt+eZW0LqreVdVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfJWMuw==</latexit>

1

<latexit sha1_base64="PBY966hDOsEIvQ2gLkwz3z6K9rQ=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBiyURUY9FLx6r2A9oQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1Fjp4czrlStu1Z2BLBMvJxXIUe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsVTSCLWfzS6dkBOr9EkYK1vSkJn6eyKjkdbjKLCdETVDvehNxf+8TmrCaz/jMkkNSjZfFKaCmJhM3yZ9rpAZMbaEMsXtrYQNqaLM2HBKNgRv8eVl0jyvepdV7/6iUrvJ4yjCERzDKXhwBTW4gzo0gEEIz/AKb87IeXHenY95a8HJZw7hD5zPH+XajPI=</latexit>�1

<latexit sha1_base64="b11IR/tCXyhPqsVv76I+GVbzOYA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK1hbaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmlldW19o7xZ2dre2d2r7h88mjjVjLdYLGPdCajhUijeQoGSdxLNaRRI3g7GN1O//cS1EbF6wCzhfkSHSoSCUbTSfdZ3+9WaW3dnIMvEK0gNCjT71a/eIGZpxBUySY3pem6Cfk41Cib5pNJLDU8oG9Mh71qqaMSNn89OnZATqwxIGGtbCslM/T2R08iYLApsZ0RxZBa9qfif100xvPJzoZIUuWLzRWEqCcZk+jcZCM0ZyswSyrSwtxI2opoytOlUbAje4svL5PGs7l3UvbvzWuO6iKMMR3AMp+DBJTTgFprQAgZDeIZXeHOk8+K8Ox/z1pJTzBzCHzifPw2qjaY=</latexit>y0

<latexit sha1_base64="j2vXUy6+Rm+B/pzmfv1HIgBFm1o=">AAACDnicbVBNS8NAEN34WetX1aOXxVKoCCURUY9FLx4VrApNLJvNpF3cbMLuRCyhv8CLf8WLB0W8evbmv3Fbe9Dqg4HHezPMzAszKQy67qczNT0zOzdfWigvLi2vrFbW1i9MmmsOLZ7KVF+FzIAUClooUMJVpoEloYTL8OZ46F/egjYiVefYzyBIWFeJWHCGVupUaj7CHRZSDXwJMdbhuqj7PEpxe0B3qOdr0e3hdqdSdRvuCPQv8cakSsY47VQ+/CjleQIKuWTGtD03w6BgGgWXMCj7uYGM8RvWhbaliiVggmL0zoDWrBLRONW2FNKR+nOiYIkx/SS0nQnDnpn0huJ/XjvH+DAohMpyBMW/F8W5pJjSYTY0Eho4yr4ljGthb6W8xzTjaBMs2xC8yZf/kovdhrff8M72qs2jcRwlskm2SJ145IA0yQk5JS3CyT15JM/kxXlwnpxX5+27dcoZz2yQX3DevwBH85uW</latexit>

ln
⇣
e(·) + 1

⌘

Smoothed
Hinge 
Loss

<latexit sha1_base64="r134+X95aJq+GuPg9gKqa/tV1VQ="></latexit>X

t

ln

✓
e�t

�
yt�f(ht(xt,⇠t))

�
+ 1

◆



<latexit sha1_base64="te2m9Du7CQ9daGk5fDOn8LqvgAg=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cKphbaUDbbSbt0swm7G7GE/gYvHhTx6g/y5r9x2+agrQ8GHu/NMDMvTAXXxnW/ndLK6tr6RnmzsrW9s7tX3T9o6SRTDH2WiES1Q6pRcIm+4UZgO1VI41DgQzi6mfoPj6g0T+S9GacYxHQgecQZNVbyn3q5O+lVa27dnYEsE68gNSjQ7FW/uv2EZTFKwwTVuuO5qQlyqgxnAieVbqYxpWxEB9ixVNIYdZDPjp2QE6v0SZQoW9KQmfp7Iqex1uM4tJ0xNUO96E3F/7xOZqKrIOcyzQxKNl8UZYKYhEw/J32ukBkxtoQyxe2thA2poszYfCo2BG/x5WXSOqt7F3Xv7rzWuC7iKMMRHMMpeHAJDbiFJvjAgMMzvMKbI50X5935mLeWnGLmEP7A+fwB0LmOsQ==</latexit>x0

<latexit sha1_base64="GFJ3uiVDPbmMcuHnISAr0Q4QIWU=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cKphbaUDbbSbt0swm7G7GE/gYvHhTx6g/y5r9x2+agrQ8GHu/NMDMvTAXXxnW/ndLK6tr6RnmzsrW9s7tX3T9o6SRTDH2WiES1Q6pRcIm+4UZgO1VI41DgQzi6mfoPj6g0T+S9GacYxHQgecQZNVbyn3q5N+lVa27dnYEsE68gNSjQ7FW/uv2EZTFKwwTVuuO5qQlyqgxnAieVbqYxpWxEB9ixVNIYdZDPjp2QE6v0SZQoW9KQmfp7Iqex1uM4tJ0xNUO96E3F/7xOZqKrIOcyzQxKNl8UZYKYhEw/J32ukBkxtoQyxe2thA2poszYfCo2BG/x5WXSOqt7F3Xv7rzWuC7iKMMRHMMpeHAJDbiFJvjAgMMzvMKbI50X5935mLeWnGLmEP7A+fwB0j6Osg==</latexit>x1

<latexit sha1_base64="b11IR/tCXyhPqsVv76I+GVbzOYA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK1hbaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmlldW19o7xZ2dre2d2r7h88mjjVjLdYLGPdCajhUijeQoGSdxLNaRRI3g7GN1O//cS1EbF6wCzhfkSHSoSCUbTSfdZ3+9WaW3dnIMvEK0gNCjT71a/eIGZpxBUySY3pem6Cfk41Cib5pNJLDU8oG9Mh71qqaMSNn89OnZATqwxIGGtbCslM/T2R08iYLApsZ0RxZBa9qfif100xvPJzoZIUuWLzRWEqCcZk+jcZCM0ZyswSyrSwtxI2opoytOlUbAje4svL5PGs7l3UvbvzWuO6iKMMR3AMp+DBJTTgFprQAgZDeIZXeHOk8+K8Ox/z1pJTzBzCHzifPw2qjaY=</latexit>y0

<latexit sha1_base64="lQC7/Jx6SWJORn6VBrlhskdMB1o=">AAACAXicbZC7SgNBFIZn4y3G26qNYDMYhFgYdkXURgjaWEbIZSHZhNnJbDJk9sLMWWFZYuOr2FgoYutb2Pk2Ti6FJv4w8PGfczhzfi8WXIFlfRu5peWV1bX8emFjc2t7x9zda6gokZTVaSQi6XhEMcFDVgcOgjmxZCTwBGt6w9txvfnApOJRWIM0Zm5A+iH3OSWgra550IYBA4Kvccnp1JyTTnZqjzSlXbNola2J8CLYMyiimapd86vdi2gSsBCoIEq1bCsGNyMSOBVsVGgnisWEDkmftTSGJGDKzSYXjPCxdnrYj6R+IeCJ+3siI4FSaeDpzoDAQM3XxuZ/tVYC/pWb8TBOgIV0ushPBIYIj+PAPS4ZBZFqIFRy/VdMB0QSCjq0gg7Bnj95ERpnZfuibN+fFys3szjy6BAdoRKy0SWqoDtURXVE0SN6Rq/ozXgyXox342PamjNmM/voj4zPHz02lXo=</latexit>

✓ = (XTX)�1XT yCOST:
<latexit sha1_base64="UW3/lGldpZgQv0o/0xjVPMnX2bQ=">AAACE3icbVDLSgMxFM3UV62vqks3wSKIYJkpoi6LblxWsA/ojCWTZtrQTGZI7ghl7D+48VfcuFDErRt3/o3ptIvaeuBeDufcS3KPHwuuwbZ/rNzS8srqWn69sLG5tb1T3N1r6ChRlNVpJCLV8olmgktWBw6CtWLFSOgL1vQH12O/+cCU5pG8g2HMvJD0JA84JWCkTvHEDbnELnZ93nvMGh7iU9xyoc+AzMj3lU6xZJftDHiROFNSQlPUOsVvtxvRJGQSqCBatx07Bi8lCjgVbFRwE81iQgekx9qGShIy7aXZTSN8ZJQuDiJlSgLO1NmNlIRaD0PfTIYE+nreG4v/ee0Egksv5TJOgEk6eShIBIYIjwPCXa4YBTE0hFDFzV8x7RNFKJgYCyYEZ/7kRdKolJ3zsnN7VqpeTePIowN0iI6Rgy5QFd2gGqojip7QC3pD79az9Wp9WJ+T0Zw13dlHf2B9/QJcXp05</latexit>

min
����y �X✓

����2 SOLN:

Linear Regression
INPUTS OUTPUTS

(Independent Variables)(Dependent Variables)
<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="vXDe7QNhqf3CfqvBdZrLR22vYcc="></latexit>x00 · · · x0n

x10 · · · x1n

x20 · · · x2n

x30 · · · x3n

x40 · · · x4n
...

...
xT0 · · · xTn

<latexit sha1_base64="K776dgLl+Ed2zAAzWvqrHBda0lc=">AAAB8XicbVA9SwNBEJ3zM8avqKXNYRCswp2IWgZtLCwimA9MjrC32UuW7O0eu3NKOPIvbCwUsfXf2Plv3CRXaOKDgcd7M8zMCxPBDXret7O0vLK6tl7YKG5ube/slvb2G0almrI6VULpVkgME1yyOnIUrJVoRuJQsGY4vJ74zUemDVfyHkcJC2LSlzzilKCVHjq3LEKitXrqlspexZvCXSR+TsqQo9YtfXV6iqYxk0gFMabtewkGGdHIqWDjYic1LCF0SPqsbakkMTNBNr147B5bpedGStuS6E7V3xMZiY0ZxaHtjAkOzLw3Ef/z2ilGl0HGZZIik3S2KEqFi8qdvO/2uGYUxcgSQjW3t7p0QDShaEMq2hD8+ZcXSeO04p9X/LuzcvUqj6MAh3AEJ+DDBVThBmpQBwoSnuEV3hzjvDjvzsesdcnJZw7gD5zPH7uCkPY=</latexit>(
<latexit sha1_base64="Utoszvz1pfkDoVdAMYxP+KzsTcs="></latexit>y00 · · · y0m
y10 · · · y1m
y20 · · · y2m
y30 · · · y3m
y40 · · · y4m
...

...
yT0 · · · yTm

<latexit sha1_base64="urK8QiheyVUzd9FMkZ2cRM+bgpY="></latexit>�00 · · · �0m0

�10 · · · �1m0

�20 · · · �2m0

�30 · · · �3m0

�40 · · · �4m0

...
...

�T0 · · · �Tm0

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="5Mp7eCtNeQ7eKNRtwYqs2JHsjVw=">AAACM3icbVDLSsNAFJ34rPVVdelmsAiuSiKiLkU34qqCbYUmlMnkph2cTMLMTbEE/8mNP+JCEBeKuPUfnD4UXxcGzj3nHubeE2ZSGHTdR2dqemZ2br60UF5cWl5ZraytN02aaw4NnspUX4bMgBQKGihQwmWmgSWhhFZ4dTLUW33QRqTqAgcZBAnrKhELztBSncqZH0JXqCJMGGpxfVP2sQfIOi71ffrZeLYp+/0oRTNCY1ZZHVT0Ze1Uqm7NHRX9C7wJqJJJ1TuVez9KeZ6AQi6ZMW3PzTAomEbBJdhVcgMZ41esC20LFUvABMXo5hu6bZmIxqm2TyEdsd8dBUuMGSShnbT79cxvbUj+p7VzjA+DQqgsR1B8/FGcS4opHQZII6GBoxxYwLgWdlfKe0wzjjbmsg3B+33yX9DcrXn7Ne98r3p0PImjRDbJFtkhHjkgR+SU1EmDcHJLHsgzeXHunCfn1Xkbj045E88G+VHO+wdp6qov</latexit>2

6664

✓0
✓1
...
✓n

3

7775
<latexit sha1_base64="pqrQ2ohZ3IG6rN5IvyXF+ucbSzw=">AAAB8XicbVBNS8NAEN3Ur1q/qh69LBbBU0lE1ItQ9OKxgv3ANpTNdtIu3WzC7kQoof/CiwdFvPpvvPlv3LY5aOuDgcd7M8zMCxIpDLrut1NYWV1b3yhulra2d3b3yvsHTROnmkODxzLW7YAZkEJBAwVKaCcaWBRIaAWj26nfegJtRKwecJyAH7GBEqHgDK30OL6m7S4OAVmvXHGr7gx0mXg5qZAc9V75q9uPeRqBQi6ZMR3PTdDPmEbBJUxK3dRAwviIDaBjqWIRGD+bXTyhJ1bp0zDWthTSmfp7ImORMeMosJ0Rw6FZ9Kbif14nxfDKz4RKUgTF54vCVFKM6fR92hcaOMqxJYxrYW+lfMg042hDKtkQvMWXl0nzrOpdVL3780rtJo+jSI7IMTklHrkkNXJH6qRBOFHkmbySN8c4L8678zFvLTj5zCH5A+fzBwyxkIQ=</latexit>

y = X✓

<latexit sha1_base64="j6/X7OJ7j+v8YMMPX9321UH3JFM=">AAACAXicbVDLSsNAFJ34rPUVdSO4GSyCIJRERN0IRTcuK/QFbQyT6aQdOnkwc1MMoW78FTcuFHHrX7jzb5y2WWjrgQtnzrmXufd4seAKLOvbWFhcWl5ZLawV1zc2t7bNnd2GihJJWZ1GIpItjygmeMjqwEGwViwZCTzBmt7gZuw3h0wqHoU1SGPmBKQXcp9TAlpyzf3UBXyFO9BnQO5r+EE/T/DQBdcsWWVrAjxP7JyUUI6qa351uhFNAhYCFUSptm3F4GREAqeCjYqdRLGY0AHpsbamIQmYcrLJBSN8pJUu9iOpKwQ8UX9PZCRQKg083RkQ6KtZbyz+57UT8C+djIdxAiyk04/8RGCI8DgO3OWSURCpJoRKrnfFtE8koaBDK+oQ7NmT50njtGyfl+27s1LlOo+jgA7QITpGNrpAFXSLqqiOKHpEz+gVvRlPxovxbnxMWxeMfGYP/YHx+QOOa5Wt</latexit>

yt = ✓Txt + vt



<latexit sha1_base64="te2m9Du7CQ9daGk5fDOn8LqvgAg=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cKphbaUDbbSbt0swm7G7GE/gYvHhTx6g/y5r9x2+agrQ8GHu/NMDMvTAXXxnW/ndLK6tr6RnmzsrW9s7tX3T9o6SRTDH2WiES1Q6pRcIm+4UZgO1VI41DgQzi6mfoPj6g0T+S9GacYxHQgecQZNVbyn3q5O+lVa27dnYEsE68gNSjQ7FW/uv2EZTFKwwTVuuO5qQlyqgxnAieVbqYxpWxEB9ixVNIYdZDPjp2QE6v0SZQoW9KQmfp7Iqex1uM4tJ0xNUO96E3F/7xOZqKrIOcyzQxKNl8UZYKYhEw/J32ukBkxtoQyxe2thA2poszYfCo2BG/x5WXSOqt7F3Xv7rzWuC7iKMMRHMMpeHAJDbiFJvjAgMMzvMKbI50X5935mLeWnGLmEP7A+fwB0LmOsQ==</latexit>x0

<latexit sha1_base64="GFJ3uiVDPbmMcuHnISAr0Q4QIWU=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cKphbaUDbbSbt0swm7G7GE/gYvHhTx6g/y5r9x2+agrQ8GHu/NMDMvTAXXxnW/ndLK6tr6RnmzsrW9s7tX3T9o6SRTDH2WiES1Q6pRcIm+4UZgO1VI41DgQzi6mfoPj6g0T+S9GacYxHQgecQZNVbyn3q5N+lVa27dnYEsE68gNSjQ7FW/uv2EZTFKwwTVuuO5qQlyqgxnAieVbqYxpWxEB9ixVNIYdZDPjp2QE6v0SZQoW9KQmfp7Iqex1uM4tJ0xNUO96E3F/7xOZqKrIOcyzQxKNl8UZYKYhEw/J32ukBkxtoQyxe2thA2poszYfCo2BG/x5WXSOqt7F3Xv7rzWuC7iKMMRHMMpeHAJDbiFJvjAgMMzvMKbI50X5935mLeWnGLmEP7A+fwB0j6Osg==</latexit>x1

<latexit sha1_base64="lQC7/Jx6SWJORn6VBrlhskdMB1o=">AAACAXicbZC7SgNBFIZn4y3G26qNYDMYhFgYdkXURgjaWEbIZSHZhNnJbDJk9sLMWWFZYuOr2FgoYutb2Pk2Ti6FJv4w8PGfczhzfi8WXIFlfRu5peWV1bX8emFjc2t7x9zda6gokZTVaSQi6XhEMcFDVgcOgjmxZCTwBGt6w9txvfnApOJRWIM0Zm5A+iH3OSWgra550IYBA4Kvccnp1JyTTnZqjzSlXbNola2J8CLYMyiimapd86vdi2gSsBCoIEq1bCsGNyMSOBVsVGgnisWEDkmftTSGJGDKzSYXjPCxdnrYj6R+IeCJ+3siI4FSaeDpzoDAQM3XxuZ/tVYC/pWb8TBOgIV0ushPBIYIj+PAPS4ZBZFqIFRy/VdMB0QSCjq0gg7Bnj95ERpnZfuibN+fFys3szjy6BAdoRKy0SWqoDtURXVE0SN6Rq/ozXgyXox342PamjNmM/voj4zPHz02lXo=</latexit>

✓ = (XTX)�1XT yCOST:
<latexit sha1_base64="UW3/lGldpZgQv0o/0xjVPMnX2bQ=">AAACE3icbVDLSgMxFM3UV62vqks3wSKIYJkpoi6LblxWsA/ojCWTZtrQTGZI7ghl7D+48VfcuFDErRt3/o3ptIvaeuBeDufcS3KPHwuuwbZ/rNzS8srqWn69sLG5tb1T3N1r6ChRlNVpJCLV8olmgktWBw6CtWLFSOgL1vQH12O/+cCU5pG8g2HMvJD0JA84JWCkTvHEDbnELnZ93nvMGh7iU9xyoc+AzMj3lU6xZJftDHiROFNSQlPUOsVvtxvRJGQSqCBatx07Bi8lCjgVbFRwE81iQgekx9qGShIy7aXZTSN8ZJQuDiJlSgLO1NmNlIRaD0PfTIYE+nreG4v/ee0Egksv5TJOgEk6eShIBIYIjwPCXa4YBTE0hFDFzV8x7RNFKJgYCyYEZ/7kRdKolJ3zsnN7VqpeTePIowN0iI6Rgy5QFd2gGqojip7QC3pD79az9Wp9WJ+T0Zw13dlHf2B9/QJcXp05</latexit>

min
����y �X✓

����2 SOLN:

<latexit sha1_base64="b11IR/tCXyhPqsVv76I+GVbzOYA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK1hbaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmlldW19o7xZ2dre2d2r7h88mjjVjLdYLGPdCajhUijeQoGSdxLNaRRI3g7GN1O//cS1EbF6wCzhfkSHSoSCUbTSfdZ3+9WaW3dnIMvEK0gNCjT71a/eIGZpxBUySY3pem6Cfk41Cib5pNJLDU8oG9Mh71qqaMSNn89OnZATqwxIGGtbCslM/T2R08iYLApsZ0RxZBa9qfif100xvPJzoZIUuWLzRWEqCcZk+jcZCM0ZyswSyrSwtxI2opoytOlUbAje4svL5PGs7l3UvbvzWuO6iKMMR3AMp+DBJTTgFprQAgZDeIZXeHOk8+K8Ox/z1pJTzBzCHzifPw2qjaY=</latexit>y0

<latexit sha1_base64="xMOtnMnf4SvcLzdb23/Nd926bf0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK1hbaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmlldW19o7xZ2dre2d2r7h88mjjVjLdYLGPdCajhUijeQoGSdxLNaRRI3g7GN1O//cS1EbF6wCzhfkSHSoSCUbTSfdb3+tWaW3dnIMvEK0gNCjT71a/eIGZpxBUySY3pem6Cfk41Cib5pNJLDU8oG9Mh71qqaMSNn89OnZATqwxIGGtbCslM/T2R08iYLApsZ0RxZBa9qfif100xvPJzoZIUuWLzRWEqCcZk+jcZCM0ZyswSyrSwtxI2opoytOlUbAje4svL5PGs7l3UvbvzWuO6iKMMR3AMp+DBJTTgFprQAgZDeIZXeHOk8+K8Ox/z1pJTzBzCHzifPw8ujac=</latexit>y1

<latexit sha1_base64="oTU50wZVFPqhVVov8uK37tfsSVk="></latexit>2

64
✓00 · · · ✓0m
...

...
✓n0 · · · ✓nm

3

75

Linear Regression
INPUTS OUTPUTS

(Independent Variables)(Dependent Variables)
<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="vXDe7QNhqf3CfqvBdZrLR22vYcc="></latexit>x00 · · · x0n

x10 · · · x1n

x20 · · · x2n

x30 · · · x3n

x40 · · · x4n
...

...
xT0 · · · xTn

<latexit sha1_base64="K776dgLl+Ed2zAAzWvqrHBda0lc=">AAAB8XicbVA9SwNBEJ3zM8avqKXNYRCswp2IWgZtLCwimA9MjrC32UuW7O0eu3NKOPIvbCwUsfXf2Plv3CRXaOKDgcd7M8zMCxPBDXret7O0vLK6tl7YKG5ube/slvb2G0almrI6VULpVkgME1yyOnIUrJVoRuJQsGY4vJ74zUemDVfyHkcJC2LSlzzilKCVHjq3LEKitXrqlspexZvCXSR+TsqQo9YtfXV6iqYxk0gFMabtewkGGdHIqWDjYic1LCF0SPqsbakkMTNBNr147B5bpedGStuS6E7V3xMZiY0ZxaHtjAkOzLw3Ef/z2ilGl0HGZZIik3S2KEqFi8qdvO/2uGYUxcgSQjW3t7p0QDShaEMq2hD8+ZcXSeO04p9X/LuzcvUqj6MAh3AEJ+DDBVThBmpQBwoSnuEV3hzjvDjvzsesdcnJZw7gD5zPH7uCkPY=</latexit>(
<latexit sha1_base64="Utoszvz1pfkDoVdAMYxP+KzsTcs="></latexit>y00 · · · y0m
y10 · · · y1m
y20 · · · y2m
y30 · · · y3m
y40 · · · y4m
...

...
yT0 · · · yTm

<latexit sha1_base64="urK8QiheyVUzd9FMkZ2cRM+bgpY="></latexit>�00 · · · �0m0

�10 · · · �1m0

�20 · · · �2m0

�30 · · · �3m0

�40 · · · �4m0

...
...

�T0 · · · �Tm0

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="pqrQ2ohZ3IG6rN5IvyXF+ucbSzw=">AAAB8XicbVBNS8NAEN3Ur1q/qh69LBbBU0lE1ItQ9OKxgv3ANpTNdtIu3WzC7kQoof/CiwdFvPpvvPlv3LY5aOuDgcd7M8zMCxIpDLrut1NYWV1b3yhulra2d3b3yvsHTROnmkODxzLW7YAZkEJBAwVKaCcaWBRIaAWj26nfegJtRKwecJyAH7GBEqHgDK30OL6m7S4OAVmvXHGr7gx0mXg5qZAc9V75q9uPeRqBQi6ZMR3PTdDPmEbBJUxK3dRAwviIDaBjqWIRGD+bXTyhJ1bp0zDWthTSmfp7ImORMeMosJ0Rw6FZ9Kbif14nxfDKz4RKUgTF54vCVFKM6fR92hcaOMqxJYxrYW+lfMg042hDKtkQvMWXl0nzrOpdVL3780rtJo+jSI7IMTklHrkkNXJH6qRBOFHkmbySN8c4L8678zFvLTj5zCH5A+fzBwyxkIQ=</latexit>

y = X✓

<latexit sha1_base64="j6/X7OJ7j+v8YMMPX9321UH3JFM=">AAACAXicbVDLSsNAFJ34rPUVdSO4GSyCIJRERN0IRTcuK/QFbQyT6aQdOnkwc1MMoW78FTcuFHHrX7jzb5y2WWjrgQtnzrmXufd4seAKLOvbWFhcWl5ZLawV1zc2t7bNnd2GihJJWZ1GIpItjygmeMjqwEGwViwZCTzBmt7gZuw3h0wqHoU1SGPmBKQXcp9TAlpyzf3UBXyFO9BnQO5r+EE/T/DQBdcsWWVrAjxP7JyUUI6qa351uhFNAhYCFUSptm3F4GREAqeCjYqdRLGY0AHpsbamIQmYcrLJBSN8pJUu9iOpKwQ8UX9PZCRQKg083RkQ6KtZbyz+57UT8C+djIdxAiyk04/8RGCI8DgO3OWSURCpJoRKrnfFtE8koaBDK+oQ7NmT50njtGyfl+27s1LlOo+jgA7QITpGNrpAFXSLqqiOKHpEz+gVvRlPxovxbnxMWxeMfGYP/YHx+QOOa5Wt</latexit>

yt = ✓Txt + vt



<latexit sha1_base64="te2m9Du7CQ9daGk5fDOn8LqvgAg=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cKphbaUDbbSbt0swm7G7GE/gYvHhTx6g/y5r9x2+agrQ8GHu/NMDMvTAXXxnW/ndLK6tr6RnmzsrW9s7tX3T9o6SRTDH2WiES1Q6pRcIm+4UZgO1VI41DgQzi6mfoPj6g0T+S9GacYxHQgecQZNVbyn3q5O+lVa27dnYEsE68gNSjQ7FW/uv2EZTFKwwTVuuO5qQlyqgxnAieVbqYxpWxEB9ixVNIYdZDPjp2QE6v0SZQoW9KQmfp7Iqex1uM4tJ0xNUO96E3F/7xOZqKrIOcyzQxKNl8UZYKYhEw/J32ukBkxtoQyxe2thA2poszYfCo2BG/x5WXSOqt7F3Xv7rzWuC7iKMMRHMMpeHAJDbiFJvjAgMMzvMKbI50X5935mLeWnGLmEP7A+fwB0LmOsQ==</latexit>x0

<latexit sha1_base64="GFJ3uiVDPbmMcuHnISAr0Q4QIWU=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cKphbaUDbbSbt0swm7G7GE/gYvHhTx6g/y5r9x2+agrQ8GHu/NMDMvTAXXxnW/ndLK6tr6RnmzsrW9s7tX3T9o6SRTDH2WiES1Q6pRcIm+4UZgO1VI41DgQzi6mfoPj6g0T+S9GacYxHQgecQZNVbyn3q5N+lVa27dnYEsE68gNSjQ7FW/uv2EZTFKwwTVuuO5qQlyqgxnAieVbqYxpWxEB9ixVNIYdZDPjp2QE6v0SZQoW9KQmfp7Iqex1uM4tJ0xNUO96E3F/7xOZqKrIOcyzQxKNl8UZYKYhEw/J32ukBkxtoQyxe2thA2poszYfCo2BG/x5WXSOqt7F3Xv7rzWuC7iKMMRHMMpeHAJDbiFJvjAgMMzvMKbI50X5935mLeWnGLmEP7A+fwB0j6Osg==</latexit>x1

COST: SOLN:

<latexit sha1_base64="jcFPx6Qc/YNvRNGWp27WG7Dunl4=">AAAB+HicbVBNS8NAEN34WetHox69LBahXkoiol6EohePFewHtKFstptm6WYTdidCDP0lXjwo4tWf4s1/47bNQVsfDDzem2Fmnp8IrsFxvq2V1bX1jc3SVnl7Z3evYu8ftHWcKspaNBax6vpEM8ElawEHwbqJYiTyBev449up33lkSvNYPkCWMC8iI8kDTgkYaWBXMnyNw1r3FPchZEAGdtWpOzPgZeIWpIoKNAf2V38Y0zRiEqggWvdcJwEvJwo4FWxS7qeaJYSOyYj1DJUkYtrLZ4dP8IlRhjiIlSkJeKb+nshJpHUW+aYzIhDqRW8q/uf1UgiuvJzLJAUm6XxRkAoMMZ6mgIdcMQoiM4RQxc2tmIZEEQomq7IJwV18eZm0z+ruRd29P682boo4SugIHaMactElaqA71EQtRFGKntErerOerBfr3fqYt65Yxcwh+gPr8wfEQpHg</latexit>

y = h(X)✓

BASIS 
FUNCTIONS

<latexit sha1_base64="F57o5CKFTnOdvk/Pv/Hcnx/9udU=">AAACGHicbVC7TsMwFHXKq5RXgJHFokIqAyWpEDBWsDAWiT6kplSO67YWjhPZN0hR6Wew8CssDCDE2o2/wW0yQMuRfHV0zr26vsePBNfgON9Wbml5ZXUtv17Y2Nza3rF39xo6jBVldRqKULV8opngktWBg2CtSDES+II1/Yfrqd98ZErzUN5BErFOQAaS9zklYKSufeoFXGIPez4fPM0KTvAJHpZax9iDIQOSWmm9r3TtolN2ZsCLxM1IEWWode2J1wtpHDAJVBCt264TQWdEFHAq2LjgxZpFhD6QAWsbKknAdGc0O2yMj4zSw/1QmScBz9TfEyMSaJ0EvukMCAz1vDcV//PaMfQvOyMuoxiYpOmifiwwhHiaEu5xxSiIxBBCFTd/xXRIFKFgsiyYENz5kxdJo1J2z8vu7VmxepXFkUcH6BCVkIsuUBXdoBqqI4qe0St6Rx/Wi/VmfVpfaWvOymb20R9Ykx/PBJ5k</latexit>

min
����y � h(X)✓

����2
<latexit sha1_base64="NVIhkH570sFbXlo/nka16eu8cvU=">AAACEnicbVDLSgMxFM3UV62vUZdugkVoF5YZEXUjFN24rNAXdNqSSdM2NPMguSMMQ7/Bjb/ixoUibl2582/MtLPQ1gMJJ+fcy809bii4Asv6NnIrq2vrG/nNwtb2zu6euX/QVEEkKWvQQASy7RLFBPdZAzgI1g4lI54rWMud3KZ+64FJxQO/DnHIuh4Z+XzIKQEt9c2yA2MGBF9jx+Wj0rjULvfq6Z0+y73k1J7OtbhvFq2KNQNeJnZGiihDrW9+OYOARh7zgQqiVMe2QugmRAKngk0LTqRYSOiEjFhHU594THWT2UpTfKKVAR4GUh8f8Ez93ZEQT6nYc3WlR2CsFr1U/M/rRDC86ibcDyNgPp0PGkYCQ4DTfPCAS0ZBxJoQKrn+K6ZjIgkFnWJBh2AvrrxMmmcV+6Ji358XqzdZHHl0hI5RCdnoElXRHaqhBqLoET2jV/RmPBkvxrvxMS/NGVnPIfoD4/MHZgWbaw==</latexit>

✓ =
�
h(X)Th(X)

��1
h(X)T y

<latexit sha1_base64="PaaFG30aiz4hYOXPyEyw2yFj8i0=">AAACAnicbVDLSsNAFJ34rPUVdSVuBotQNyURUTdC0Y3LCn1BG8NkOmmGTh7M3IihFDf+ihsXirj1K9z5N07bLLT1wIXDOfdy7z1eIrgCy/o2FhaXlldWC2vF9Y3NrW1zZ7ep4lRS1qCxiGXbI4oJHrEGcBCsnUhGQk+wlje4HvuteyYVj6M6ZAlzQtKPuM8pAS255n7mAr7EXQgYEBfu6jhwofzgwrFrlqyKNQGeJ3ZOSihHzTW/ur2YpiGLgAqiVMe2EnCGRAKngo2K3VSxhNAB6bOOphEJmXKGkxdG+EgrPezHUlcEeKL+nhiSUKks9HRnSCBQs95Y/M/rpOBfOEMeJSmwiE4X+anAEONxHrjHJaMgMk0IlVzfimlAJKGgUyvqEOzZl+dJ86Rin1Xs29NS9SqPo4AO0CEqIxudoyq6QTXUQBQ9omf0it6MJ+PFeDc+pq0LRj6zh/7A+PwBwjiWYg==</latexit>

yt = ✓Tt ht(xt)

<latexit sha1_base64="b11IR/tCXyhPqsVv76I+GVbzOYA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK1hbaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmlldW19o7xZ2dre2d2r7h88mjjVjLdYLGPdCajhUijeQoGSdxLNaRRI3g7GN1O//cS1EbF6wCzhfkSHSoSCUbTSfdZ3+9WaW3dnIMvEK0gNCjT71a/eIGZpxBUySY3pem6Cfk41Cib5pNJLDU8oG9Mh71qqaMSNn89OnZATqwxIGGtbCslM/T2R08iYLApsZ0RxZBa9qfif100xvPJzoZIUuWLzRWEqCcZk+jcZCM0ZyswSyrSwtxI2opoytOlUbAje4svL5PGs7l3UvbvzWuO6iKMMR3AMp+DBJTTgFprQAgZDeIZXeHOk8+K8Ox/z1pJTzBzCHzifPw2qjaY=</latexit>y0

Linear Regression
INPUTS OUTPUTS

(Independent Variables)(Dependent Variables)
<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="vXDe7QNhqf3CfqvBdZrLR22vYcc="></latexit>x00 · · · x0n

x10 · · · x1n

x20 · · · x2n

x30 · · · x3n

x40 · · · x4n
...

...
xT0 · · · xTn

<latexit sha1_base64="K776dgLl+Ed2zAAzWvqrHBda0lc=">AAAB8XicbVA9SwNBEJ3zM8avqKXNYRCswp2IWgZtLCwimA9MjrC32UuW7O0eu3NKOPIvbCwUsfXf2Plv3CRXaOKDgcd7M8zMCxPBDXret7O0vLK6tl7YKG5ube/slvb2G0almrI6VULpVkgME1yyOnIUrJVoRuJQsGY4vJ74zUemDVfyHkcJC2LSlzzilKCVHjq3LEKitXrqlspexZvCXSR+TsqQo9YtfXV6iqYxk0gFMabtewkGGdHIqWDjYic1LCF0SPqsbakkMTNBNr147B5bpedGStuS6E7V3xMZiY0ZxaHtjAkOzLw3Ef/z2ilGl0HGZZIik3S2KEqFi8qdvO/2uGYUxcgSQjW3t7p0QDShaEMq2hD8+ZcXSeO04p9X/LuzcvUqj6MAh3AEJ+DDBVThBmpQBwoSnuEV3hzjvDjvzsesdcnJZw7gD5zPH7uCkPY=</latexit>(

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="1nveRc7U+BKSGSqyv3jeBh/OW+Q="></latexit>

h00(x0, ⇠0) · · · h0n(x0, ⇠0)
h10(x1, ⇠1) · · · h1n(x1, ⇠1)
h20(x2, ⇠2) · · · h2n(x2, ⇠2)
h30(x3, ⇠3) · · · h3n(x3, ⇠3)
h40(x4, ⇠4) · · · h4n(x4, ⇠4)

...
...

hT0(xT , ⇠T ) · · · hTn(xT , ⇠T )

BASIS 
FUNCTIONS

<latexit sha1_base64="K776dgLl+Ed2zAAzWvqrHBda0lc=">AAAB8XicbVA9SwNBEJ3zM8avqKXNYRCswp2IWgZtLCwimA9MjrC32UuW7O0eu3NKOPIvbCwUsfXf2Plv3CRXaOKDgcd7M8zMCxPBDXret7O0vLK6tl7YKG5ube/slvb2G0almrI6VULpVkgME1yyOnIUrJVoRuJQsGY4vJ74zUemDVfyHkcJC2LSlzzilKCVHjq3LEKitXrqlspexZvCXSR+TsqQo9YtfXV6iqYxk0gFMabtewkGGdHIqWDjYic1LCF0SPqsbakkMTNBNr147B5bpedGStuS6E7V3xMZiY0ZxaHtjAkOzLw3Ef/z2ilGl0HGZZIik3S2KEqFi8qdvO/2uGYUxcgSQjW3t7p0QDShaEMq2hD8+ZcXSeO04p9X/LuzcvUqj6MAh3AEJ+DDBVThBmpQBwoSnuEV3hzjvDjvzsesdcnJZw7gD5zPH7uCkPY=</latexit>(
<latexit sha1_base64="Utoszvz1pfkDoVdAMYxP+KzsTcs="></latexit>y00 · · · y0m
y10 · · · y1m
y20 · · · y2m
y30 · · · y3m
y40 · · · y4m
...

...
yT0 · · · yTm

<latexit sha1_base64="urK8QiheyVUzd9FMkZ2cRM+bgpY="></latexit>�00 · · · �0m0

�10 · · · �1m0

�20 · · · �2m0

�30 · · · �3m0

�40 · · · �4m0

...
...

�T0 · · · �Tm0

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="5Mp7eCtNeQ7eKNRtwYqs2JHsjVw=">AAACM3icbVDLSsNAFJ34rPVVdelmsAiuSiKiLkU34qqCbYUmlMnkph2cTMLMTbEE/8mNP+JCEBeKuPUfnD4UXxcGzj3nHubeE2ZSGHTdR2dqemZ2br60UF5cWl5ZraytN02aaw4NnspUX4bMgBQKGihQwmWmgSWhhFZ4dTLUW33QRqTqAgcZBAnrKhELztBSncqZH0JXqCJMGGpxfVP2sQfIOi71ffrZeLYp+/0oRTNCY1ZZHVT0Ze1Uqm7NHRX9C7wJqJJJ1TuVez9KeZ6AQi6ZMW3PzTAomEbBJdhVcgMZ41esC20LFUvABMXo5hu6bZmIxqm2TyEdsd8dBUuMGSShnbT79cxvbUj+p7VzjA+DQqgsR1B8/FGcS4opHQZII6GBoxxYwLgWdlfKe0wzjjbmsg3B+33yX9DcrXn7Ne98r3p0PImjRDbJFtkhHjkgR+SU1EmDcHJLHsgzeXHunCfn1Xkbj045E88G+VHO+wdp6qov</latexit>2

6664

✓0
✓1
...
✓n

3

7775



<latexit sha1_base64="te2m9Du7CQ9daGk5fDOn8LqvgAg=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cKphbaUDbbSbt0swm7G7GE/gYvHhTx6g/y5r9x2+agrQ8GHu/NMDMvTAXXxnW/ndLK6tr6RnmzsrW9s7tX3T9o6SRTDH2WiES1Q6pRcIm+4UZgO1VI41DgQzi6mfoPj6g0T+S9GacYxHQgecQZNVbyn3q5O+lVa27dnYEsE68gNSjQ7FW/uv2EZTFKwwTVuuO5qQlyqgxnAieVbqYxpWxEB9ixVNIYdZDPjp2QE6v0SZQoW9KQmfp7Iqex1uM4tJ0xNUO96E3F/7xOZqKrIOcyzQxKNl8UZYKYhEw/J32ukBkxtoQyxe2thA2poszYfCo2BG/x5WXSOqt7F3Xv7rzWuC7iKMMRHMMpeHAJDbiFJvjAgMMzvMKbI50X5935mLeWnGLmEP7A+fwB0LmOsQ==</latexit>x0

<latexit sha1_base64="GFJ3uiVDPbmMcuHnISAr0Q4QIWU=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cKphbaUDbbSbt0swm7G7GE/gYvHhTx6g/y5r9x2+agrQ8GHu/NMDMvTAXXxnW/ndLK6tr6RnmzsrW9s7tX3T9o6SRTDH2WiES1Q6pRcIm+4UZgO1VI41DgQzi6mfoPj6g0T+S9GacYxHQgecQZNVbyn3q5N+lVa27dnYEsE68gNSjQ7FW/uv2EZTFKwwTVuuO5qQlyqgxnAieVbqYxpWxEB9ixVNIYdZDPjp2QE6v0SZQoW9KQmfp7Iqex1uM4tJ0xNUO96E3F/7xOZqKrIOcyzQxKNl8UZYKYhEw/J32ukBkxtoQyxe2thA2poszYfCo2BG/x5WXSOqt7F3Xv7rzWuC7iKMMRHMMpeHAJDbiFJvjAgMMzvMKbI50X5935mLeWnGLmEP7A+fwB0j6Osg==</latexit>x1

COST: SOLN:

<latexit sha1_base64="jcFPx6Qc/YNvRNGWp27WG7Dunl4=">AAAB+HicbVBNS8NAEN34WetHox69LBahXkoiol6EohePFewHtKFstptm6WYTdidCDP0lXjwo4tWf4s1/47bNQVsfDDzem2Fmnp8IrsFxvq2V1bX1jc3SVnl7Z3evYu8ftHWcKspaNBax6vpEM8ElawEHwbqJYiTyBev449up33lkSvNYPkCWMC8iI8kDTgkYaWBXMnyNw1r3FPchZEAGdtWpOzPgZeIWpIoKNAf2V38Y0zRiEqggWvdcJwEvJwo4FWxS7qeaJYSOyYj1DJUkYtrLZ4dP8IlRhjiIlSkJeKb+nshJpHUW+aYzIhDqRW8q/uf1UgiuvJzLJAUm6XxRkAoMMZ6mgIdcMQoiM4RQxc2tmIZEEQomq7IJwV18eZm0z+ruRd29P682boo4SugIHaMactElaqA71EQtRFGKntErerOerBfr3fqYt65Yxcwh+gPr8wfEQpHg</latexit>

y = h(X)✓

BASIS 
FUNCTIONS

<latexit sha1_base64="F57o5CKFTnOdvk/Pv/Hcnx/9udU=">AAACGHicbVC7TsMwFHXKq5RXgJHFokIqAyWpEDBWsDAWiT6kplSO67YWjhPZN0hR6Wew8CssDCDE2o2/wW0yQMuRfHV0zr26vsePBNfgON9Wbml5ZXUtv17Y2Nza3rF39xo6jBVldRqKULV8opngktWBg2CtSDES+II1/Yfrqd98ZErzUN5BErFOQAaS9zklYKSufeoFXGIPez4fPM0KTvAJHpZax9iDIQOSWmm9r3TtolN2ZsCLxM1IEWWode2J1wtpHDAJVBCt264TQWdEFHAq2LjgxZpFhD6QAWsbKknAdGc0O2yMj4zSw/1QmScBz9TfEyMSaJ0EvukMCAz1vDcV//PaMfQvOyMuoxiYpOmifiwwhHiaEu5xxSiIxBBCFTd/xXRIFKFgsiyYENz5kxdJo1J2z8vu7VmxepXFkUcH6BCVkIsuUBXdoBqqI4qe0St6Rx/Wi/VmfVpfaWvOymb20R9Ykx/PBJ5k</latexit>

min
����y � h(X)✓

����2
<latexit sha1_base64="NVIhkH570sFbXlo/nka16eu8cvU=">AAACEnicbVDLSgMxFM3UV62vUZdugkVoF5YZEXUjFN24rNAXdNqSSdM2NPMguSMMQ7/Bjb/ixoUibl2582/MtLPQ1gMJJ+fcy809bii4Asv6NnIrq2vrG/nNwtb2zu6euX/QVEEkKWvQQASy7RLFBPdZAzgI1g4lI54rWMud3KZ+64FJxQO/DnHIuh4Z+XzIKQEt9c2yA2MGBF9jx+Wj0rjULvfq6Z0+y73k1J7OtbhvFq2KNQNeJnZGiihDrW9+OYOARh7zgQqiVMe2QugmRAKngk0LTqRYSOiEjFhHU594THWT2UpTfKKVAR4GUh8f8Ez93ZEQT6nYc3WlR2CsFr1U/M/rRDC86ibcDyNgPp0PGkYCQ4DTfPCAS0ZBxJoQKrn+K6ZjIgkFnWJBh2AvrrxMmmcV+6Ji358XqzdZHHl0hI5RCdnoElXRHaqhBqLoET2jV/RmPBkvxrvxMS/NGVnPIfoD4/MHZgWbaw==</latexit>

✓ =
�
h(X)Th(X)

��1
h(X)T y

<latexit sha1_base64="PaaFG30aiz4hYOXPyEyw2yFj8i0=">AAACAnicbVDLSsNAFJ34rPUVdSVuBotQNyURUTdC0Y3LCn1BG8NkOmmGTh7M3IihFDf+ihsXirj1K9z5N07bLLT1wIXDOfdy7z1eIrgCy/o2FhaXlldWC2vF9Y3NrW1zZ7ep4lRS1qCxiGXbI4oJHrEGcBCsnUhGQk+wlje4HvuteyYVj6M6ZAlzQtKPuM8pAS255n7mAr7EXQgYEBfu6jhwofzgwrFrlqyKNQGeJ3ZOSihHzTW/ur2YpiGLgAqiVMe2EnCGRAKngo2K3VSxhNAB6bOOphEJmXKGkxdG+EgrPezHUlcEeKL+nhiSUKks9HRnSCBQs95Y/M/rpOBfOEMeJSmwiE4X+anAEONxHrjHJaMgMk0IlVzfimlAJKGgUyvqEOzZl+dJ86Rin1Xs29NS9SqPo4AO0CEqIxudoyq6QTXUQBQ9omf0it6MJ+PFeDc+pq0LRj6zh/7A+PwBwjiWYg==</latexit>

yt = ✓Tt ht(xt)

<latexit sha1_base64="b11IR/tCXyhPqsVv76I+GVbzOYA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK1hbaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmlldW19o7xZ2dre2d2r7h88mjjVjLdYLGPdCajhUijeQoGSdxLNaRRI3g7GN1O//cS1EbF6wCzhfkSHSoSCUbTSfdZ3+9WaW3dnIMvEK0gNCjT71a/eIGZpxBUySY3pem6Cfk41Cib5pNJLDU8oG9Mh71qqaMSNn89OnZATqwxIGGtbCslM/T2R08iYLApsZ0RxZBa9qfif100xvPJzoZIUuWLzRWEqCcZk+jcZCM0ZyswSyrSwtxI2opoytOlUbAje4svL5PGs7l3UvbvzWuO6iKMMR3AMp+DBJTTgFprQAgZDeIZXeHOk8+K8Ox/z1pJTzBzCHzifPw2qjaY=</latexit>y0

Linear Regression
INPUTS OUTPUTS

(Independent Variables)(Dependent Variables)
<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="vXDe7QNhqf3CfqvBdZrLR22vYcc="></latexit>x00 · · · x0n

x10 · · · x1n

x20 · · · x2n

x30 · · · x3n

x40 · · · x4n
...

...
xT0 · · · xTn

<latexit sha1_base64="K776dgLl+Ed2zAAzWvqrHBda0lc=">AAAB8XicbVA9SwNBEJ3zM8avqKXNYRCswp2IWgZtLCwimA9MjrC32UuW7O0eu3NKOPIvbCwUsfXf2Plv3CRXaOKDgcd7M8zMCxPBDXret7O0vLK6tl7YKG5ube/slvb2G0almrI6VULpVkgME1yyOnIUrJVoRuJQsGY4vJ74zUemDVfyHkcJC2LSlzzilKCVHjq3LEKitXrqlspexZvCXSR+TsqQo9YtfXV6iqYxk0gFMabtewkGGdHIqWDjYic1LCF0SPqsbakkMTNBNr147B5bpedGStuS6E7V3xMZiY0ZxaHtjAkOzLw3Ef/z2ilGl0HGZZIik3S2KEqFi8qdvO/2uGYUxcgSQjW3t7p0QDShaEMq2hD8+ZcXSeO04p9X/LuzcvUqj6MAh3AEJ+DDBVThBmpQBwoSnuEV3hzjvDjvzsesdcnJZw7gD5zPH7uCkPY=</latexit>(

BASIS 
FUNCTIONS

<latexit sha1_base64="K776dgLl+Ed2zAAzWvqrHBda0lc=">AAAB8XicbVA9SwNBEJ3zM8avqKXNYRCswp2IWgZtLCwimA9MjrC32UuW7O0eu3NKOPIvbCwUsfXf2Plv3CRXaOKDgcd7M8zMCxPBDXret7O0vLK6tl7YKG5ube/slvb2G0almrI6VULpVkgME1yyOnIUrJVoRuJQsGY4vJ74zUemDVfyHkcJC2LSlzzilKCVHjq3LEKitXrqlspexZvCXSR+TsqQo9YtfXV6iqYxk0gFMabtewkGGdHIqWDjYic1LCF0SPqsbakkMTNBNr147B5bpedGStuS6E7V3xMZiY0ZxaHtjAkOzLw3Ef/z2ilGl0HGZZIik3S2KEqFi8qdvO/2uGYUxcgSQjW3t7p0QDShaEMq2hD8+ZcXSeO04p9X/LuzcvUqj6MAh3AEJ+DDBVThBmpQBwoSnuEV3hzjvDjvzsesdcnJZw7gD5zPH7uCkPY=</latexit>(
<latexit sha1_base64="Utoszvz1pfkDoVdAMYxP+KzsTcs="></latexit>y00 · · · y0m
y10 · · · y1m
y20 · · · y2m
y30 · · · y3m
y40 · · · y4m
...

...
yT0 · · · yTm

<latexit sha1_base64="urK8QiheyVUzd9FMkZ2cRM+bgpY="></latexit>�00 · · · �0m0

�10 · · · �1m0

�20 · · · �2m0

�30 · · · �3m0

�40 · · · �4m0

...
...

�T0 · · · �Tm0

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="WUdR6ukixbKuksGSrHvjJSRi1/0=">AAACIHicbZDLSgMxFIYzXmu9VV26CRahbspMFetGKLpxWcFeoB2HTJq2oZkLyRlpGfoobnwVNy4U0Z0+jel08NL6Q+DjP+dwcn43FFyBaX4YC4tLyyurmbXs+sbm1nZuZ7eugkhSVqOBCGTTJYoJ7rMacBCsGUpGPFewhju4nNQbd0wqHvg3MAqZ7ZGez7ucEtCWkyv3HSgMHTjC57jt8l4LW7iNh04M5vgbbks/eJy02U4ubxbNRHgerBTyKFXVyb23OwGNPOYDFUSplmWGYMdEAqeCjbPtSLGQ0AHpsZZGn3hM2XFy4BgfaqeDu4HUzwecuL8nYuIpNfJc3ekR6KvZ2sT8r9aKoHtmx9wPI2A+nS7qRgJDgCdp4Q6XjIIYaSBUcv1XTPtEEgo606wOwZo9eR7qpaJ1WrSuT/KVizSODNpHB6iALFRGFXSFqqiGKLpHj+gZvRgPxpPxarxNWxeMdGYP/ZHx+QWAzaC+</latexit>

ht(xt) =
⇥
1 xt0 x2

t0 x3
t0

⇤

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="5Mp7eCtNeQ7eKNRtwYqs2JHsjVw=">AAACM3icbVDLSsNAFJ34rPVVdelmsAiuSiKiLkU34qqCbYUmlMnkph2cTMLMTbEE/8mNP+JCEBeKuPUfnD4UXxcGzj3nHubeE2ZSGHTdR2dqemZ2br60UF5cWl5ZraytN02aaw4NnspUX4bMgBQKGihQwmWmgSWhhFZ4dTLUW33QRqTqAgcZBAnrKhELztBSncqZH0JXqCJMGGpxfVP2sQfIOi71ffrZeLYp+/0oRTNCY1ZZHVT0Ze1Uqm7NHRX9C7wJqJJJ1TuVez9KeZ6AQi6ZMW3PzTAomEbBJdhVcgMZ41esC20LFUvABMXo5hu6bZmIxqm2TyEdsd8dBUuMGSShnbT79cxvbUj+p7VzjA+DQqgsR1B8/FGcS4opHQZII6GBoxxYwLgWdlfKe0wzjjbmsg3B+33yX9DcrXn7Ne98r3p0PImjRDbJFtkhHjkgR+SU1EmDcHJLHsgzeXHunCfn1Xkbj045E88G+VHO+wdp6qov</latexit>2

6664

✓0
✓1
...
✓n

3

7775

<latexit sha1_base64="0tx2DFKkwqTT7fxx2Fjux7eWaZw="></latexit>

1 x00 x2
00 x3

00

1 x10 x2
10 x3

10

1 x20 x2
20 x3

20

1 x30 x2
30 x3

30
...

...
1 xT0 x2

T0 x3
T0



COST: SOLN:

<latexit sha1_base64="jcFPx6Qc/YNvRNGWp27WG7Dunl4=">AAAB+HicbVBNS8NAEN34WetHox69LBahXkoiol6EohePFewHtKFstptm6WYTdidCDP0lXjwo4tWf4s1/47bNQVsfDDzem2Fmnp8IrsFxvq2V1bX1jc3SVnl7Z3evYu8ftHWcKspaNBax6vpEM8ElawEHwbqJYiTyBev449up33lkSvNYPkCWMC8iI8kDTgkYaWBXMnyNw1r3FPchZEAGdtWpOzPgZeIWpIoKNAf2V38Y0zRiEqggWvdcJwEvJwo4FWxS7qeaJYSOyYj1DJUkYtrLZ4dP8IlRhjiIlSkJeKb+nshJpHUW+aYzIhDqRW8q/uf1UgiuvJzLJAUm6XxRkAoMMZ6mgIdcMQoiM4RQxc2tmIZEEQomq7IJwV18eZm0z+ruRd29P682boo4SugIHaMactElaqA71EQtRFGKntErerOerBfr3fqYt65Yxcwh+gPr8wfEQpHg</latexit>

y = h(X)✓

BASIS 
FUNCTIONS

<latexit sha1_base64="F57o5CKFTnOdvk/Pv/Hcnx/9udU=">AAACGHicbVC7TsMwFHXKq5RXgJHFokIqAyWpEDBWsDAWiT6kplSO67YWjhPZN0hR6Wew8CssDCDE2o2/wW0yQMuRfHV0zr26vsePBNfgON9Wbml5ZXUtv17Y2Nza3rF39xo6jBVldRqKULV8opngktWBg2CtSDES+II1/Yfrqd98ZErzUN5BErFOQAaS9zklYKSufeoFXGIPez4fPM0KTvAJHpZax9iDIQOSWmm9r3TtolN2ZsCLxM1IEWWode2J1wtpHDAJVBCt264TQWdEFHAq2LjgxZpFhD6QAWsbKknAdGc0O2yMj4zSw/1QmScBz9TfEyMSaJ0EvukMCAz1vDcV//PaMfQvOyMuoxiYpOmifiwwhHiaEu5xxSiIxBBCFTd/xXRIFKFgsiyYENz5kxdJo1J2z8vu7VmxepXFkUcH6BCVkIsuUBXdoBqqI4qe0St6Rx/Wi/VmfVpfaWvOymb20R9Ykx/PBJ5k</latexit>

min
����y � h(X)✓

����2
<latexit sha1_base64="NVIhkH570sFbXlo/nka16eu8cvU=">AAACEnicbVDLSgMxFM3UV62vUZdugkVoF5YZEXUjFN24rNAXdNqSSdM2NPMguSMMQ7/Bjb/ixoUibl2582/MtLPQ1gMJJ+fcy809bii4Asv6NnIrq2vrG/nNwtb2zu6euX/QVEEkKWvQQASy7RLFBPdZAzgI1g4lI54rWMud3KZ+64FJxQO/DnHIuh4Z+XzIKQEt9c2yA2MGBF9jx+Wj0rjULvfq6Z0+y73k1J7OtbhvFq2KNQNeJnZGiihDrW9+OYOARh7zgQqiVMe2QugmRAKngk0LTqRYSOiEjFhHU594THWT2UpTfKKVAR4GUh8f8Ez93ZEQT6nYc3WlR2CsFr1U/M/rRDC86ibcDyNgPp0PGkYCQ4DTfPCAS0ZBxJoQKrn+K6ZjIgkFnWJBh2AvrrxMmmcV+6Ji358XqzdZHHl0hI5RCdnoElXRHaqhBqLoET2jV/RmPBkvxrvxMS/NGVnPIfoD4/MHZgWbaw==</latexit>

✓ =
�
h(X)Th(X)

��1
h(X)T y

<latexit sha1_base64="PaaFG30aiz4hYOXPyEyw2yFj8i0=">AAACAnicbVDLSsNAFJ34rPUVdSVuBotQNyURUTdC0Y3LCn1BG8NkOmmGTh7M3IihFDf+ihsXirj1K9z5N07bLLT1wIXDOfdy7z1eIrgCy/o2FhaXlldWC2vF9Y3NrW1zZ7ep4lRS1qCxiGXbI4oJHrEGcBCsnUhGQk+wlje4HvuteyYVj6M6ZAlzQtKPuM8pAS255n7mAr7EXQgYEBfu6jhwofzgwrFrlqyKNQGeJ3ZOSihHzTW/ur2YpiGLgAqiVMe2EnCGRAKngo2K3VSxhNAB6bOOphEJmXKGkxdG+EgrPezHUlcEeKL+nhiSUKks9HRnSCBQs95Y/M/rpOBfOEMeJSmwiE4X+anAEONxHrjHJaMgMk0IlVzfimlAJKGgUyvqEOzZl+dJ86Rin1Xs29NS9SqPo4AO0CEqIxudoyq6QTXUQBQ9omf0it6MJ+PFeDc+pq0LRj6zh/7A+PwBwjiWYg==</latexit>

yt = ✓Tt ht(xt)

<latexit sha1_base64="b11IR/tCXyhPqsVv76I+GVbzOYA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK1hbaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmlldW19o7xZ2dre2d2r7h88mjjVjLdYLGPdCajhUijeQoGSdxLNaRRI3g7GN1O//cS1EbF6wCzhfkSHSoSCUbTSfdZ3+9WaW3dnIMvEK0gNCjT71a/eIGZpxBUySY3pem6Cfk41Cib5pNJLDU8oG9Mh71qqaMSNn89OnZATqwxIGGtbCslM/T2R08iYLApsZ0RxZBa9qfif100xvPJzoZIUuWLzRWEqCcZk+jcZCM0ZyswSyrSwtxI2opoytOlUbAje4svL5PGs7l3UvbvzWuO6iKMMR3AMp+DBJTTgFprQAgZDeIZXeHOk8+K8Ox/z1pJTzBzCHzifPw2qjaY=</latexit>y0

Linear Regression
INPUTS OUTPUTS

(Independent Variables)(Dependent Variables)
<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="vXDe7QNhqf3CfqvBdZrLR22vYcc="></latexit>x00 · · · x0n

x10 · · · x1n

x20 · · · x2n

x30 · · · x3n

x40 · · · x4n
...

...
xT0 · · · xTn

<latexit sha1_base64="K776dgLl+Ed2zAAzWvqrHBda0lc=">AAAB8XicbVA9SwNBEJ3zM8avqKXNYRCswp2IWgZtLCwimA9MjrC32UuW7O0eu3NKOPIvbCwUsfXf2Plv3CRXaOKDgcd7M8zMCxPBDXret7O0vLK6tl7YKG5ube/slvb2G0almrI6VULpVkgME1yyOnIUrJVoRuJQsGY4vJ74zUemDVfyHkcJC2LSlzzilKCVHjq3LEKitXrqlspexZvCXSR+TsqQo9YtfXV6iqYxk0gFMabtewkGGdHIqWDjYic1LCF0SPqsbakkMTNBNr147B5bpedGStuS6E7V3xMZiY0ZxaHtjAkOzLw3Ef/z2ilGl0HGZZIik3S2KEqFi8qdvO/2uGYUxcgSQjW3t7p0QDShaEMq2hD8+ZcXSeO04p9X/LuzcvUqj6MAh3AEJ+DDBVThBmpQBwoSnuEV3hzjvDjvzsesdcnJZw7gD5zPH7uCkPY=</latexit>(

BASIS 
FUNCTIONS

<latexit sha1_base64="K776dgLl+Ed2zAAzWvqrHBda0lc=">AAAB8XicbVA9SwNBEJ3zM8avqKXNYRCswp2IWgZtLCwimA9MjrC32UuW7O0eu3NKOPIvbCwUsfXf2Plv3CRXaOKDgcd7M8zMCxPBDXret7O0vLK6tl7YKG5ube/slvb2G0almrI6VULpVkgME1yyOnIUrJVoRuJQsGY4vJ74zUemDVfyHkcJC2LSlzzilKCVHjq3LEKitXrqlspexZvCXSR+TsqQo9YtfXV6iqYxk0gFMabtewkGGdHIqWDjYic1LCF0SPqsbakkMTNBNr147B5bpedGStuS6E7V3xMZiY0ZxaHtjAkOzLw3Ef/z2ilGl0HGZZIik3S2KEqFi8qdvO/2uGYUxcgSQjW3t7p0QDShaEMq2hD8+ZcXSeO04p9X/LuzcvUqj6MAh3AEJ+DDBVThBmpQBwoSnuEV3hzjvDjvzsesdcnJZw7gD5zPH7uCkPY=</latexit>(
<latexit sha1_base64="Utoszvz1pfkDoVdAMYxP+KzsTcs="></latexit>y00 · · · y0m
y10 · · · y1m
y20 · · · y2m
y30 · · · y3m
y40 · · · y4m
...

...
yT0 · · · yTm

<latexit sha1_base64="urK8QiheyVUzd9FMkZ2cRM+bgpY="></latexit>�00 · · · �0m0

�10 · · · �1m0

�20 · · · �2m0

�30 · · · �3m0

�40 · · · �4m0

...
...

�T0 · · · �Tm0

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="WUdR6ukixbKuksGSrHvjJSRi1/0=">AAACIHicbZDLSgMxFIYzXmu9VV26CRahbspMFetGKLpxWcFeoB2HTJq2oZkLyRlpGfoobnwVNy4U0Z0+jel08NL6Q+DjP+dwcn43FFyBaX4YC4tLyyurmbXs+sbm1nZuZ7eugkhSVqOBCGTTJYoJ7rMacBCsGUpGPFewhju4nNQbd0wqHvg3MAqZ7ZGez7ucEtCWkyv3HSgMHTjC57jt8l4LW7iNh04M5vgbbks/eJy02U4ubxbNRHgerBTyKFXVyb23OwGNPOYDFUSplmWGYMdEAqeCjbPtSLGQ0AHpsZZGn3hM2XFy4BgfaqeDu4HUzwecuL8nYuIpNfJc3ekR6KvZ2sT8r9aKoHtmx9wPI2A+nS7qRgJDgCdp4Q6XjIIYaSBUcv1XTPtEEgo606wOwZo9eR7qpaJ1WrSuT/KVizSODNpHB6iALFRGFXSFqqiGKLpHj+gZvRgPxpPxarxNWxeMdGYP/ZHx+QWAzaC+</latexit>

ht(xt) =
⇥
1 xt0 x2

t0 x3
t0

⇤

<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

<latexit sha1_base64="PogB+z+7+yCdyQDFZp3fNNIZrYI=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9Vj04rGCaQttLJvtpl262YTdiVhKf4MXD4p49Qd589+4bXPQ1gcDj/dmmJkXplIYdN1vZ2V1bX1js7BV3N7Z3dsvHRw2TJJpxn2WyES3Qmq4FIr7KFDyVqo5jUPJm+HwZuo3H7k2IlH3OEp5ENO+EpFgFK3kP3Xdh2q3VHYr7gxkmXg5KUOOerf01eklLIu5QiapMW3PTTEYU42CST4pdjLDU8qGtM/blioacxOMZ8dOyKlVeiRKtC2FZKb+nhjT2JhRHNrOmOLALHpT8T+vnWF0FYyFSjPkis0XRZkkmJDp56QnNGcoR5ZQpoW9lbAB1ZShzadoQ/AWX14mjWrFu6h4d+fl2nUeRwGO4QTOwINLqMEt1MEHBgKe4RXeHOW8OO/Ox7x1xclnjuAPnM8fMrGOSQ==</latexit>

x2
0

<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

<latexit sha1_base64="ca6eMRaf6k+v/DhpsV0AUXqsO4M=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KomKeix68VjBtIU2ls120i7dbMLuRiylv8GLB0W8+oO8+W/ctjlo64OBx3szzMwLU8G1cd1vZ2l5ZXVtvbBR3Nza3tkt7e3XdZIphj5LRKKaIdUouETfcCOwmSqkcSiwEQ5uJn7jEZXmibw3wxSDmPYkjzijxkr+U8d9OOuUym7FnYIsEi8nZchR65S+2t2EZTFKwwTVuuW5qQlGVBnOBI6L7UxjStmA9rBlqaQx6mA0PXZMjq3SJVGibElDpurviRGNtR7Goe2MqenreW8i/ue1MhNdBSMu08ygZLNFUSaIScjkc9LlCpkRQ0soU9zeSlifKsqMzadoQ/DmX14k9dOKd1Hx7s7L1es8jgIcwhGcgAeXUIVbqIEPDDg8wyu8OdJ5cd6dj1nrkpPPHMAfOJ8/NDWOSg==</latexit>

x3
0

<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="5Mp7eCtNeQ7eKNRtwYqs2JHsjVw=">AAACM3icbVDLSsNAFJ34rPVVdelmsAiuSiKiLkU34qqCbYUmlMnkph2cTMLMTbEE/8mNP+JCEBeKuPUfnD4UXxcGzj3nHubeE2ZSGHTdR2dqemZ2br60UF5cWl5ZraytN02aaw4NnspUX4bMgBQKGihQwmWmgSWhhFZ4dTLUW33QRqTqAgcZBAnrKhELztBSncqZH0JXqCJMGGpxfVP2sQfIOi71ffrZeLYp+/0oRTNCY1ZZHVT0Ze1Uqm7NHRX9C7wJqJJJ1TuVez9KeZ6AQi6ZMW3PzTAomEbBJdhVcgMZ41esC20LFUvABMXo5hu6bZmIxqm2TyEdsd8dBUuMGSShnbT79cxvbUj+p7VzjA+DQqgsR1B8/FGcS4opHQZII6GBoxxYwLgWdlfKe0wzjjbmsg3B+33yX9DcrXn7Ne98r3p0PImjRDbJFtkhHjkgR+SU1EmDcHJLHsgzeXHunCfn1Xkbj045E88G+VHO+wdp6qov</latexit>2

6664

✓0
✓1
...
✓n

3

7775

<latexit sha1_base64="0tx2DFKkwqTT7fxx2Fjux7eWaZw="></latexit>

1 x00 x2
00 x3

00

1 x10 x2
10 x3

10

1 x20 x2
20 x3

20

1 x30 x2
30 x3

30
...

...
1 xT0 x2

T0 x3
T0



<latexit sha1_base64="b11IR/tCXyhPqsVv76I+GVbzOYA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK1hbaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmlldW19o7xZ2dre2d2r7h88mjjVjLdYLGPdCajhUijeQoGSdxLNaRRI3g7GN1O//cS1EbF6wCzhfkSHSoSCUbTSfdZ3+9WaW3dnIMvEK0gNCjT71a/eIGZpxBUySY3pem6Cfk41Cib5pNJLDU8oG9Mh71qqaMSNn89OnZATqwxIGGtbCslM/T2R08iYLApsZ0RxZBa9qfif100xvPJzoZIUuWLzRWEqCcZk+jcZCM0ZyswSyrSwtxI2opoytOlUbAje4svL5PGs7l3UvbvzWuO6iKMMR3AMp+DBJTTgFprQAgZDeIZXeHOk8+K8Ox/z1pJTzBzCHzifPw2qjaY=</latexit>y0

COST: SOLN:
BASIS 

FUNCTIONS
<latexit sha1_base64="F57o5CKFTnOdvk/Pv/Hcnx/9udU=">AAACGHicbVC7TsMwFHXKq5RXgJHFokIqAyWpEDBWsDAWiT6kplSO67YWjhPZN0hR6Wew8CssDCDE2o2/wW0yQMuRfHV0zr26vsePBNfgON9Wbml5ZXUtv17Y2Nza3rF39xo6jBVldRqKULV8opngktWBg2CtSDES+II1/Yfrqd98ZErzUN5BErFOQAaS9zklYKSufeoFXGIPez4fPM0KTvAJHpZax9iDIQOSWmm9r3TtolN2ZsCLxM1IEWWode2J1wtpHDAJVBCt264TQWdEFHAq2LjgxZpFhD6QAWsbKknAdGc0O2yMj4zSw/1QmScBz9TfEyMSaJ0EvukMCAz1vDcV//PaMfQvOyMuoxiYpOmifiwwhHiaEu5xxSiIxBBCFTd/xXRIFKFgsiyYENz5kxdJo1J2z8vu7VmxepXFkUcH6BCVkIsuUBXdoBqqI4qe0St6Rx/Wi/VmfVpfaWvOymb20R9Ykx/PBJ5k</latexit>

min
����y � h(X)✓

����2
<latexit sha1_base64="NVIhkH570sFbXlo/nka16eu8cvU=">AAACEnicbVDLSgMxFM3UV62vUZdugkVoF5YZEXUjFN24rNAXdNqSSdM2NPMguSMMQ7/Bjb/ixoUibl2582/MtLPQ1gMJJ+fcy809bii4Asv6NnIrq2vrG/nNwtb2zu6euX/QVEEkKWvQQASy7RLFBPdZAzgI1g4lI54rWMud3KZ+64FJxQO/DnHIuh4Z+XzIKQEt9c2yA2MGBF9jx+Wj0rjULvfq6Z0+y73k1J7OtbhvFq2KNQNeJnZGiihDrW9+OYOARh7zgQqiVMe2QugmRAKngk0LTqRYSOiEjFhHU594THWT2UpTfKKVAR4GUh8f8Ez93ZEQT6nYc3WlR2CsFr1U/M/rRDC86ibcDyNgPp0PGkYCQ4DTfPCAS0ZBxJoQKrn+K6ZjIgkFnWJBh2AvrrxMmmcV+6Ji358XqzdZHHl0hI5RCdnoElXRHaqhBqLoET2jV/RmPBkvxrvxMS/NGVnPIfoD4/MHZgWbaw==</latexit>

✓ =
�
h(X)Th(X)

��1
h(X)T y

<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

<latexit sha1_base64="WUdR6ukixbKuksGSrHvjJSRi1/0=">AAACIHicbZDLSgMxFIYzXmu9VV26CRahbspMFetGKLpxWcFeoB2HTJq2oZkLyRlpGfoobnwVNy4U0Z0+jel08NL6Q+DjP+dwcn43FFyBaX4YC4tLyyurmbXs+sbm1nZuZ7eugkhSVqOBCGTTJYoJ7rMacBCsGUpGPFewhju4nNQbd0wqHvg3MAqZ7ZGez7ucEtCWkyv3HSgMHTjC57jt8l4LW7iNh04M5vgbbks/eJy02U4ubxbNRHgerBTyKFXVyb23OwGNPOYDFUSplmWGYMdEAqeCjbPtSLGQ0AHpsZZGn3hM2XFy4BgfaqeDu4HUzwecuL8nYuIpNfJc3ekR6KvZ2sT8r9aKoHtmx9wPI2A+nS7qRgJDgCdp4Q6XjIIYaSBUcv1XTPtEEgo606wOwZo9eR7qpaJ1WrSuT/KVizSODNpHB6iALFRGFXSFqqiGKLpHj+gZvRgPxpPxarxNWxeMdGYP/ZHx+QWAzaC+</latexit>

ht(xt) =
⇥
1 xt0 x2

t0 x3
t0

⇤

<latexit sha1_base64="b11IR/tCXyhPqsVv76I+GVbzOYA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK1hbaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmlldW19o7xZ2dre2d2r7h88mjjVjLdYLGPdCajhUijeQoGSdxLNaRRI3g7GN1O//cS1EbF6wCzhfkSHSoSCUbTSfdZ3+9WaW3dnIMvEK0gNCjT71a/eIGZpxBUySY3pem6Cfk41Cib5pNJLDU8oG9Mh71qqaMSNn89OnZATqwxIGGtbCslM/T2R08iYLApsZ0RxZBa9qfif100xvPJzoZIUuWLzRWEqCcZk+jcZCM0ZyswSyrSwtxI2opoytOlUbAje4svL5PGs7l3UvbvzWuO6iKMMR3AMp+DBJTTgFprQAgZDeIZXeHOk8+K8Ox/z1pJTzBzCHzifPw2qjaY=</latexit>y0

<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

<latexit sha1_base64="PogB+z+7+yCdyQDFZp3fNNIZrYI=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9Vj04rGCaQttLJvtpl262YTdiVhKf4MXD4p49Qd589+4bXPQ1gcDj/dmmJkXplIYdN1vZ2V1bX1js7BV3N7Z3dsvHRw2TJJpxn2WyES3Qmq4FIr7KFDyVqo5jUPJm+HwZuo3H7k2IlH3OEp5ENO+EpFgFK3kP3Xdh2q3VHYr7gxkmXg5KUOOerf01eklLIu5QiapMW3PTTEYU42CST4pdjLDU8qGtM/blioacxOMZ8dOyKlVeiRKtC2FZKb+nhjT2JhRHNrOmOLALHpT8T+vnWF0FYyFSjPkis0XRZkkmJDp56QnNGcoR5ZQpoW9lbAB1ZShzadoQ/AWX14mjWrFu6h4d+fl2nUeRwGO4QTOwINLqMEt1MEHBgKe4RXeHOW8OO/Ox7x1xclnjuAPnM8fMrGOSQ==</latexit>

x2
0

<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

<latexit sha1_base64="ca6eMRaf6k+v/DhpsV0AUXqsO4M=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KomKeix68VjBtIU2ls120i7dbMLuRiylv8GLB0W8+oO8+W/ctjlo64OBx3szzMwLU8G1cd1vZ2l5ZXVtvbBR3Nza3tkt7e3XdZIphj5LRKKaIdUouETfcCOwmSqkcSiwEQ5uJn7jEZXmibw3wxSDmPYkjzijxkr+U8d9OOuUym7FnYIsEi8nZchR65S+2t2EZTFKwwTVuuW5qQlGVBnOBI6L7UxjStmA9rBlqaQx6mA0PXZMjq3SJVGibElDpurviRGNtR7Goe2MqenreW8i/ue1MhNdBSMu08ygZLNFUSaIScjkc9LlCpkRQ0soU9zeSlifKsqMzadoQ/DmX14k9dOKd1Hx7s7L1es8jgIcwhGcgAeXUIVbqIEPDDg8wyu8OdJ5cd6dj1nrkpPPHMAfOJ8/NDWOSg==</latexit>

x3
0

<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

<latexit sha1_base64="Wxmw/EMJsZZssMA9Y5CvRF72/dI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+q5vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEMJI2l</latexit>x0

<latexit sha1_base64="K776dgLl+Ed2zAAzWvqrHBda0lc=">AAAB8XicbVA9SwNBEJ3zM8avqKXNYRCswp2IWgZtLCwimA9MjrC32UuW7O0eu3NKOPIvbCwUsfXf2Plv3CRXaOKDgcd7M8zMCxPBDXret7O0vLK6tl7YKG5ube/slvb2G0almrI6VULpVkgME1yyOnIUrJVoRuJQsGY4vJ74zUemDVfyHkcJC2LSlzzilKCVHjq3LEKitXrqlspexZvCXSR+TsqQo9YtfXV6iqYxk0gFMabtewkGGdHIqWDjYic1LCF0SPqsbakkMTNBNr147B5bpedGStuS6E7V3xMZiY0ZxaHtjAkOzLw3Ef/z2ilGl0HGZZIik3S2KEqFi8qdvO/2uGYUxcgSQjW3t7p0QDShaEMq2hD8+ZcXSeO04p9X/LuzcvUqj6MAh3AEJ+DDBVThBmpQBwoSnuEV3hzjvDjvzsesdcnJZw7gD5zPH7uCkPY=</latexit>(

Linear Regression

<latexit sha1_base64="jcFPx6Qc/YNvRNGWp27WG7Dunl4=">AAAB+HicbVBNS8NAEN34WetHox69LBahXkoiol6EohePFewHtKFstptm6WYTdidCDP0lXjwo4tWf4s1/47bNQVsfDDzem2Fmnp8IrsFxvq2V1bX1jc3SVnl7Z3evYu8ftHWcKspaNBax6vpEM8ElawEHwbqJYiTyBev449up33lkSvNYPkCWMC8iI8kDTgkYaWBXMnyNw1r3FPchZEAGdtWpOzPgZeIWpIoKNAf2V38Y0zRiEqggWvdcJwEvJwo4FWxS7qeaJYSOyYj1DJUkYtrLZ4dP8IlRhjiIlSkJeKb+nshJpHUW+aYzIhDqRW8q/uf1UgiuvJzLJAUm6XxRkAoMMZ6mgIdcMQoiM4RQxc2tmIZEEQomq7IJwV18eZm0z+ruRd29P682boo4SugIHaMactElaqA71EQtRFGKntErerOerBfr3fqYt65Yxcwh+gPr8wfEQpHg</latexit>

y = h(X)✓

<latexit sha1_base64="PaaFG30aiz4hYOXPyEyw2yFj8i0=">AAACAnicbVDLSsNAFJ34rPUVdSVuBotQNyURUTdC0Y3LCn1BG8NkOmmGTh7M3IihFDf+ihsXirj1K9z5N07bLLT1wIXDOfdy7z1eIrgCy/o2FhaXlldWC2vF9Y3NrW1zZ7ep4lRS1qCxiGXbI4oJHrEGcBCsnUhGQk+wlje4HvuteyYVj6M6ZAlzQtKPuM8pAS255n7mAr7EXQgYEBfu6jhwofzgwrFrlqyKNQGeJ3ZOSihHzTW/ur2YpiGLgAqiVMe2EnCGRAKngo2K3VSxhNAB6bOOphEJmXKGkxdG+EgrPezHUlcEeKL+nhiSUKks9HRnSCBQs95Y/M/rpOBfOEMeJSmwiE4X+anAEONxHrjHJaMgMk0IlVzfimlAJKGgUyvqEOzZl+dJ86Rin1Xs29NS9SqPo4AO0CEqIxudoyq6QTXUQBQ9omf0it6MJ+PFeDc+pq0LRj6zh/7A+PwBwjiWYg==</latexit>

yt = ✓Tt ht(xt)
INPUTS OUTPUTS

(Independent Variables)(Dependent Variables)
<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="vXDe7QNhqf3CfqvBdZrLR22vYcc="></latexit>x00 · · · x0n

x10 · · · x1n

x20 · · · x2n

x30 · · · x3n

x40 · · · x4n
...

...
xT0 · · · xTn

<latexit sha1_base64="K776dgLl+Ed2zAAzWvqrHBda0lc=">AAAB8XicbVA9SwNBEJ3zM8avqKXNYRCswp2IWgZtLCwimA9MjrC32UuW7O0eu3NKOPIvbCwUsfXf2Plv3CRXaOKDgcd7M8zMCxPBDXret7O0vLK6tl7YKG5ube/slvb2G0almrI6VULpVkgME1yyOnIUrJVoRuJQsGY4vJ74zUemDVfyHkcJC2LSlzzilKCVHjq3LEKitXrqlspexZvCXSR+TsqQo9YtfXV6iqYxk0gFMabtewkGGdHIqWDjYic1LCF0SPqsbakkMTNBNr147B5bpedGStuS6E7V3xMZiY0ZxaHtjAkOzLw3Ef/z2ilGl0HGZZIik3S2KEqFi8qdvO/2uGYUxcgSQjW3t7p0QDShaEMq2hD8+ZcXSeO04p9X/LuzcvUqj6MAh3AEJ+DDBVThBmpQBwoSnuEV3hzjvDjvzsesdcnJZw7gD5zPH7uCkPY=</latexit>(

BASIS 
FUNCTIONS

<latexit sha1_base64="K776dgLl+Ed2zAAzWvqrHBda0lc=">AAAB8XicbVA9SwNBEJ3zM8avqKXNYRCswp2IWgZtLCwimA9MjrC32UuW7O0eu3NKOPIvbCwUsfXf2Plv3CRXaOKDgcd7M8zMCxPBDXret7O0vLK6tl7YKG5ube/slvb2G0almrI6VULpVkgME1yyOnIUrJVoRuJQsGY4vJ74zUemDVfyHkcJC2LSlzzilKCVHjq3LEKitXrqlspexZvCXSR+TsqQo9YtfXV6iqYxk0gFMabtewkGGdHIqWDjYic1LCF0SPqsbakkMTNBNr147B5bpedGStuS6E7V3xMZiY0ZxaHtjAkOzLw3Ef/z2ilGl0HGZZIik3S2KEqFi8qdvO/2uGYUxcgSQjW3t7p0QDShaEMq2hD8+ZcXSeO04p9X/LuzcvUqj6MAh3AEJ+DDBVThBmpQBwoSnuEV3hzjvDjvzsesdcnJZw7gD5zPH7uCkPY=</latexit>(
<latexit sha1_base64="Utoszvz1pfkDoVdAMYxP+KzsTcs="></latexit>y00 · · · y0m
y10 · · · y1m
y20 · · · y2m
y30 · · · y3m
y40 · · · y4m
...

...
yT0 · · · yTm

<latexit sha1_base64="urK8QiheyVUzd9FMkZ2cRM+bgpY="></latexit>�00 · · · �0m0

�10 · · · �1m0

�20 · · · �2m0

�30 · · · �3m0

�40 · · · �4m0

...
...

�T0 · · · �Tm0

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="5Mp7eCtNeQ7eKNRtwYqs2JHsjVw=">AAACM3icbVDLSsNAFJ34rPVVdelmsAiuSiKiLkU34qqCbYUmlMnkph2cTMLMTbEE/8mNP+JCEBeKuPUfnD4UXxcGzj3nHubeE2ZSGHTdR2dqemZ2br60UF5cWl5ZraytN02aaw4NnspUX4bMgBQKGihQwmWmgSWhhFZ4dTLUW33QRqTqAgcZBAnrKhELztBSncqZH0JXqCJMGGpxfVP2sQfIOi71ffrZeLYp+/0oRTNCY1ZZHVT0Ze1Uqm7NHRX9C7wJqJJJ1TuVez9KeZ6AQi6ZMW3PzTAomEbBJdhVcgMZ41esC20LFUvABMXo5hu6bZmIxqm2TyEdsd8dBUuMGSShnbT79cxvbUj+p7VzjA+DQqgsR1B8/FGcS4opHQZII6GBoxxYwLgWdlfKe0wzjjbmsg3B+33yX9DcrXn7Ne98r3p0PImjRDbJFtkhHjkgR+SU1EmDcHJLHsgzeXHunCfn1Xkbj045E88G+VHO+wdp6qov</latexit>2

6664

✓0
✓1
...
✓n

3

7775

<latexit sha1_base64="0tx2DFKkwqTT7fxx2Fjux7eWaZw="></latexit>

1 x00 x2
00 x3

00

1 x10 x2
10 x3

10

1 x20 x2
20 x3

20

1 x30 x2
30 x3

30
...

...
1 xT0 x2

T0 x3
T0



<latexit sha1_base64="b11IR/tCXyhPqsVv76I+GVbzOYA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK1hbaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmlldW19o7xZ2dre2d2r7h88mjjVjLdYLGPdCajhUijeQoGSdxLNaRRI3g7GN1O//cS1EbF6wCzhfkSHSoSCUbTSfdZ3+9WaW3dnIMvEK0gNCjT71a/eIGZpxBUySY3pem6Cfk41Cib5pNJLDU8oG9Mh71qqaMSNn89OnZATqwxIGGtbCslM/T2R08iYLApsZ0RxZBa9qfif100xvPJzoZIUuWLzRWEqCcZk+jcZCM0ZyswSyrSwtxI2opoytOlUbAje4svL5PGs7l3UvbvzWuO6iKMMR3AMp+DBJTTgFprQAgZDeIZXeHOk8+K8Ox/z1pJTzBzCHzifPw2qjaY=</latexit>y0

COST: SOLN:
BASIS 

FUNCTIONS
<latexit sha1_base64="F57o5CKFTnOdvk/Pv/Hcnx/9udU=">AAACGHicbVC7TsMwFHXKq5RXgJHFokIqAyWpEDBWsDAWiT6kplSO67YWjhPZN0hR6Wew8CssDCDE2o2/wW0yQMuRfHV0zr26vsePBNfgON9Wbml5ZXUtv17Y2Nza3rF39xo6jBVldRqKULV8opngktWBg2CtSDES+II1/Yfrqd98ZErzUN5BErFOQAaS9zklYKSufeoFXGIPez4fPM0KTvAJHpZax9iDIQOSWmm9r3TtolN2ZsCLxM1IEWWode2J1wtpHDAJVBCt264TQWdEFHAq2LjgxZpFhD6QAWsbKknAdGc0O2yMj4zSw/1QmScBz9TfEyMSaJ0EvukMCAz1vDcV//PaMfQvOyMuoxiYpOmifiwwhHiaEu5xxSiIxBBCFTd/xXRIFKFgsiyYENz5kxdJo1J2z8vu7VmxepXFkUcH6BCVkIsuUBXdoBqqI4qe0St6Rx/Wi/VmfVpfaWvOymb20R9Ykx/PBJ5k</latexit>

min
����y � h(X)✓

����2
<latexit sha1_base64="NVIhkH570sFbXlo/nka16eu8cvU=">AAACEnicbVDLSgMxFM3UV62vUZdugkVoF5YZEXUjFN24rNAXdNqSSdM2NPMguSMMQ7/Bjb/ixoUibl2582/MtLPQ1gMJJ+fcy809bii4Asv6NnIrq2vrG/nNwtb2zu6euX/QVEEkKWvQQASy7RLFBPdZAzgI1g4lI54rWMud3KZ+64FJxQO/DnHIuh4Z+XzIKQEt9c2yA2MGBF9jx+Wj0rjULvfq6Z0+y73k1J7OtbhvFq2KNQNeJnZGiihDrW9+OYOARh7zgQqiVMe2QugmRAKngk0LTqRYSOiEjFhHU594THWT2UpTfKKVAR4GUh8f8Ez93ZEQT6nYc3WlR2CsFr1U/M/rRDC86ibcDyNgPp0PGkYCQ4DTfPCAS0ZBxJoQKrn+K6ZjIgkFnWJBh2AvrrxMmmcV+6Ji358XqzdZHHl0hI5RCdnoElXRHaqhBqLoET2jV/RmPBkvxrvxMS/NGVnPIfoD4/MHZgWbaw==</latexit>

✓ =
�
h(X)Th(X)

��1
h(X)T y

<latexit sha1_base64="WUdR6ukixbKuksGSrHvjJSRi1/0=">AAACIHicbZDLSgMxFIYzXmu9VV26CRahbspMFetGKLpxWcFeoB2HTJq2oZkLyRlpGfoobnwVNy4U0Z0+jel08NL6Q+DjP+dwcn43FFyBaX4YC4tLyyurmbXs+sbm1nZuZ7eugkhSVqOBCGTTJYoJ7rMacBCsGUpGPFewhju4nNQbd0wqHvg3MAqZ7ZGez7ucEtCWkyv3HSgMHTjC57jt8l4LW7iNh04M5vgbbks/eJy02U4ubxbNRHgerBTyKFXVyb23OwGNPOYDFUSplmWGYMdEAqeCjbPtSLGQ0AHpsZZGn3hM2XFy4BgfaqeDu4HUzwecuL8nYuIpNfJc3ekR6KvZ2sT8r9aKoHtmx9wPI2A+nS7qRgJDgCdp4Q6XjIIYaSBUcv1XTPtEEgo606wOwZo9eR7qpaJ1WrSuT/KVizSODNpHB6iALFRGFXSFqqiGKLpHj+gZvRgPxpPxarxNWxeMdGYP/ZHx+QWAzaC+</latexit>

ht(xt) =
⇥
1 xt0 x2

t0 x3
t0

⇤

<latexit sha1_base64="te2m9Du7CQ9daGk5fDOn8LqvgAg=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cKphbaUDbbSbt0swm7G7GE/gYvHhTx6g/y5r9x2+agrQ8GHu/NMDMvTAXXxnW/ndLK6tr6RnmzsrW9s7tX3T9o6SRTDH2WiES1Q6pRcIm+4UZgO1VI41DgQzi6mfoPj6g0T+S9GacYxHQgecQZNVbyn3q5O+lVa27dnYEsE68gNSjQ7FW/uv2EZTFKwwTVuuO5qQlyqgxnAieVbqYxpWxEB9ixVNIYdZDPjp2QE6v0SZQoW9KQmfp7Iqex1uM4tJ0xNUO96E3F/7xOZqKrIOcyzQxKNl8UZYKYhEw/J32ukBkxtoQyxe2thA2poszYfCo2BG/x5WXSOqt7F3Xv7rzWuC7iKMMRHMMpeHAJDbiFJvjAgMMzvMKbI50X5935mLeWnGLmEP7A+fwB0LmOsQ==</latexit>x0

<latexit sha1_base64="GFJ3uiVDPbmMcuHnISAr0Q4QIWU=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cKphbaUDbbSbt0swm7G7GE/gYvHhTx6g/y5r9x2+agrQ8GHu/NMDMvTAXXxnW/ndLK6tr6RnmzsrW9s7tX3T9o6SRTDH2WiES1Q6pRcIm+4UZgO1VI41DgQzi6mfoPj6g0T+S9GacYxHQgecQZNVbyn3q5N+lVa27dnYEsE68gNSjQ7FW/uv2EZTFKwwTVuuO5qQlyqgxnAieVbqYxpWxEB9ixVNIYdZDPjp2QE6v0SZQoW9KQmfp7Iqex1uM4tJ0xNUO96E3F/7xOZqKrIOcyzQxKNl8UZYKYhEw/J32ukBkxtoQyxe2thA2poszYfCo2BG/x5WXSOqt7F3Xv7rzWuC7iKMMRHMMpeHAJDbiFJvjAgMMzvMKbI50X5935mLeWnGLmEP7A+fwB0j6Osg==</latexit>x1

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit> 2

666666664

3

777777775

<latexit sha1_base64="q1eprvoxmVr7XSveZ7Kc94JXHkY="></latexit>

1 x00 x01 x2
00 x00x01 x2

01 x3
00 x2

00x01 x2
01x00 x3

01

1 x10 x11 x2
10 x10x11 x2

11 x3
10 x2

10x11 x2
11x10 x3

11

1 x20 x21 x2
20 x20x21 x2

21 x3
20 x2

20x21 x2
21x20 x3

21

1 x30 x31 x2
30 x30x31 x2

31 x3
30 x2

30x31 x2
31x30 x3

31
...

...
1 xT0 xT1 x2

T0 xT0xT1 x2
T1 x3

T0 x2
T0xT1 x2

T1xT0 x3
T1

Linear Regression

<latexit sha1_base64="jcFPx6Qc/YNvRNGWp27WG7Dunl4=">AAAB+HicbVBNS8NAEN34WetHox69LBahXkoiol6EohePFewHtKFstptm6WYTdidCDP0lXjwo4tWf4s1/47bNQVsfDDzem2Fmnp8IrsFxvq2V1bX1jc3SVnl7Z3evYu8ftHWcKspaNBax6vpEM8ElawEHwbqJYiTyBev449up33lkSvNYPkCWMC8iI8kDTgkYaWBXMnyNw1r3FPchZEAGdtWpOzPgZeIWpIoKNAf2V38Y0zRiEqggWvdcJwEvJwo4FWxS7qeaJYSOyYj1DJUkYtrLZ4dP8IlRhjiIlSkJeKb+nshJpHUW+aYzIhDqRW8q/uf1UgiuvJzLJAUm6XxRkAoMMZ6mgIdcMQoiM4RQxc2tmIZEEQomq7IJwV18eZm0z+ruRd29P682boo4SugIHaMactElaqA71EQtRFGKntErerOerBfr3fqYt65Yxcwh+gPr8wfEQpHg</latexit>

y = h(X)✓

<latexit sha1_base64="PaaFG30aiz4hYOXPyEyw2yFj8i0=">AAACAnicbVDLSsNAFJ34rPUVdSVuBotQNyURUTdC0Y3LCn1BG8NkOmmGTh7M3IihFDf+ihsXirj1K9z5N07bLLT1wIXDOfdy7z1eIrgCy/o2FhaXlldWC2vF9Y3NrW1zZ7ep4lRS1qCxiGXbI4oJHrEGcBCsnUhGQk+wlje4HvuteyYVj6M6ZAlzQtKPuM8pAS255n7mAr7EXQgYEBfu6jhwofzgwrFrlqyKNQGeJ3ZOSihHzTW/ur2YpiGLgAqiVMe2EnCGRAKngo2K3VSxhNAB6bOOphEJmXKGkxdG+EgrPezHUlcEeKL+nhiSUKks9HRnSCBQs95Y/M/rpOBfOEMeJSmwiE4X+anAEONxHrjHJaMgMk0IlVzfimlAJKGgUyvqEOzZl+dJ86Rin1Xs29NS9SqPo4AO0CEqIxudoyq6QTXUQBQ9omf0it6MJ+PFeDc+pq0LRj6zh/7A+PwBwjiWYg==</latexit>

yt = ✓Tt ht(xt)
INPUTS OUTPUTS

(Independent Variables)(Dependent Variables)
<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="vXDe7QNhqf3CfqvBdZrLR22vYcc="></latexit>x00 · · · x0n

x10 · · · x1n

x20 · · · x2n

x30 · · · x3n

x40 · · · x4n
...

...
xT0 · · · xTn

<latexit sha1_base64="K776dgLl+Ed2zAAzWvqrHBda0lc=">AAAB8XicbVA9SwNBEJ3zM8avqKXNYRCswp2IWgZtLCwimA9MjrC32UuW7O0eu3NKOPIvbCwUsfXf2Plv3CRXaOKDgcd7M8zMCxPBDXret7O0vLK6tl7YKG5ube/slvb2G0almrI6VULpVkgME1yyOnIUrJVoRuJQsGY4vJ74zUemDVfyHkcJC2LSlzzilKCVHjq3LEKitXrqlspexZvCXSR+TsqQo9YtfXV6iqYxk0gFMabtewkGGdHIqWDjYic1LCF0SPqsbakkMTNBNr147B5bpedGStuS6E7V3xMZiY0ZxaHtjAkOzLw3Ef/z2ilGl0HGZZIik3S2KEqFi8qdvO/2uGYUxcgSQjW3t7p0QDShaEMq2hD8+ZcXSeO04p9X/LuzcvUqj6MAh3AEJ+DDBVThBmpQBwoSnuEV3hzjvDjvzsesdcnJZw7gD5zPH7uCkPY=</latexit>(

BASIS 
FUNCTIONS

<latexit sha1_base64="K776dgLl+Ed2zAAzWvqrHBda0lc=">AAAB8XicbVA9SwNBEJ3zM8avqKXNYRCswp2IWgZtLCwimA9MjrC32UuW7O0eu3NKOPIvbCwUsfXf2Plv3CRXaOKDgcd7M8zMCxPBDXret7O0vLK6tl7YKG5ube/slvb2G0almrI6VULpVkgME1yyOnIUrJVoRuJQsGY4vJ74zUemDVfyHkcJC2LSlzzilKCVHjq3LEKitXrqlspexZvCXSR+TsqQo9YtfXV6iqYxk0gFMabtewkGGdHIqWDjYic1LCF0SPqsbakkMTNBNr147B5bpedGStuS6E7V3xMZiY0ZxaHtjAkOzLw3Ef/z2ilGl0HGZZIik3S2KEqFi8qdvO/2uGYUxcgSQjW3t7p0QDShaEMq2hD8+ZcXSeO04p9X/LuzcvUqj6MAh3AEJ+DDBVThBmpQBwoSnuEV3hzjvDjvzsesdcnJZw7gD5zPH7uCkPY=</latexit>(
<latexit sha1_base64="Utoszvz1pfkDoVdAMYxP+KzsTcs="></latexit>y00 · · · y0m
y10 · · · y1m
y20 · · · y2m
y30 · · · y3m
y40 · · · y4m
...

...
yT0 · · · yTm

<latexit sha1_base64="urK8QiheyVUzd9FMkZ2cRM+bgpY="></latexit>�00 · · · �0m0

�10 · · · �1m0

�20 · · · �2m0

�30 · · · �3m0

�40 · · · �4m0

...
...

�T0 · · · �Tm0

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="5Mp7eCtNeQ7eKNRtwYqs2JHsjVw=">AAACM3icbVDLSsNAFJ34rPVVdelmsAiuSiKiLkU34qqCbYUmlMnkph2cTMLMTbEE/8mNP+JCEBeKuPUfnD4UXxcGzj3nHubeE2ZSGHTdR2dqemZ2br60UF5cWl5ZraytN02aaw4NnspUX4bMgBQKGihQwmWmgSWhhFZ4dTLUW33QRqTqAgcZBAnrKhELztBSncqZH0JXqCJMGGpxfVP2sQfIOi71ffrZeLYp+/0oRTNCY1ZZHVT0Ze1Uqm7NHRX9C7wJqJJJ1TuVez9KeZ6AQi6ZMW3PzTAomEbBJdhVcgMZ41esC20LFUvABMXo5hu6bZmIxqm2TyEdsd8dBUuMGSShnbT79cxvbUj+p7VzjA+DQqgsR1B8/FGcS4opHQZII6GBoxxYwLgWdlfKe0wzjjbmsg3B+33yX9DcrXn7Ne98r3p0PImjRDbJFtkhHjkgR+SU1EmDcHJLHsgzeXHunCfn1Xkbj045E88G+VHO+wdp6qov</latexit>2

6664

✓0
✓1
...
✓n

3

7775



<latexit sha1_base64="b11IR/tCXyhPqsVv76I+GVbzOYA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK1hbaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmlldW19o7xZ2dre2d2r7h88mjjVjLdYLGPdCajhUijeQoGSdxLNaRRI3g7GN1O//cS1EbF6wCzhfkSHSoSCUbTSfdZ3+9WaW3dnIMvEK0gNCjT71a/eIGZpxBUySY3pem6Cfk41Cib5pNJLDU8oG9Mh71qqaMSNn89OnZATqwxIGGtbCslM/T2R08iYLApsZ0RxZBa9qfif100xvPJzoZIUuWLzRWEqCcZk+jcZCM0ZyswSyrSwtxI2opoytOlUbAje4svL5PGs7l3UvbvzWuO6iKMMR3AMp+DBJTTgFprQAgZDeIZXeHOk8+K8Ox/z1pJTzBzCHzifPw2qjaY=</latexit>y0

COST: SOLN:
BASIS 

FUNCTIONS
<latexit sha1_base64="F57o5CKFTnOdvk/Pv/Hcnx/9udU=">AAACGHicbVC7TsMwFHXKq5RXgJHFokIqAyWpEDBWsDAWiT6kplSO67YWjhPZN0hR6Wew8CssDCDE2o2/wW0yQMuRfHV0zr26vsePBNfgON9Wbml5ZXUtv17Y2Nza3rF39xo6jBVldRqKULV8opngktWBg2CtSDES+II1/Yfrqd98ZErzUN5BErFOQAaS9zklYKSufeoFXGIPez4fPM0KTvAJHpZax9iDIQOSWmm9r3TtolN2ZsCLxM1IEWWode2J1wtpHDAJVBCt264TQWdEFHAq2LjgxZpFhD6QAWsbKknAdGc0O2yMj4zSw/1QmScBz9TfEyMSaJ0EvukMCAz1vDcV//PaMfQvOyMuoxiYpOmifiwwhHiaEu5xxSiIxBBCFTd/xXRIFKFgsiyYENz5kxdJo1J2z8vu7VmxepXFkUcH6BCVkIsuUBXdoBqqI4qe0St6Rx/Wi/VmfVpfaWvOymb20R9Ykx/PBJ5k</latexit>

min
����y � h(X)✓

����2
<latexit sha1_base64="NVIhkH570sFbXlo/nka16eu8cvU=">AAACEnicbVDLSgMxFM3UV62vUZdugkVoF5YZEXUjFN24rNAXdNqSSdM2NPMguSMMQ7/Bjb/ixoUibl2582/MtLPQ1gMJJ+fcy809bii4Asv6NnIrq2vrG/nNwtb2zu6euX/QVEEkKWvQQASy7RLFBPdZAzgI1g4lI54rWMud3KZ+64FJxQO/DnHIuh4Z+XzIKQEt9c2yA2MGBF9jx+Wj0rjULvfq6Z0+y73k1J7OtbhvFq2KNQNeJnZGiihDrW9+OYOARh7zgQqiVMe2QugmRAKngk0LTqRYSOiEjFhHU594THWT2UpTfKKVAR4GUh8f8Ez93ZEQT6nYc3WlR2CsFr1U/M/rRDC86ibcDyNgPp0PGkYCQ4DTfPCAS0ZBxJoQKrn+K6ZjIgkFnWJBh2AvrrxMmmcV+6Ji358XqzdZHHl0hI5RCdnoElXRHaqhBqLoET2jV/RmPBkvxrvxMS/NGVnPIfoD4/MHZgWbaw==</latexit>

✓ =
�
h(X)Th(X)

��1
h(X)T y

<latexit sha1_base64="WUdR6ukixbKuksGSrHvjJSRi1/0=">AAACIHicbZDLSgMxFIYzXmu9VV26CRahbspMFetGKLpxWcFeoB2HTJq2oZkLyRlpGfoobnwVNy4U0Z0+jel08NL6Q+DjP+dwcn43FFyBaX4YC4tLyyurmbXs+sbm1nZuZ7eugkhSVqOBCGTTJYoJ7rMacBCsGUpGPFewhju4nNQbd0wqHvg3MAqZ7ZGez7ucEtCWkyv3HSgMHTjC57jt8l4LW7iNh04M5vgbbks/eJy02U4ubxbNRHgerBTyKFXVyb23OwGNPOYDFUSplmWGYMdEAqeCjbPtSLGQ0AHpsZZGn3hM2XFy4BgfaqeDu4HUzwecuL8nYuIpNfJc3ekR6KvZ2sT8r9aKoHtmx9wPI2A+nS7qRgJDgCdp4Q6XjIIYaSBUcv1XTPtEEgo606wOwZo9eR7qpaJ1WrSuT/KVizSODNpHB6iALFRGFXSFqqiGKLpHj+gZvRgPxpPxarxNWxeMdGYP/ZHx+QWAzaC+</latexit>

ht(xt) =
⇥
1 xt0 x2

t0 x3
t0

⇤

<latexit sha1_base64="te2m9Du7CQ9daGk5fDOn8LqvgAg=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cKphbaUDbbSbt0swm7G7GE/gYvHhTx6g/y5r9x2+agrQ8GHu/NMDMvTAXXxnW/ndLK6tr6RnmzsrW9s7tX3T9o6SRTDH2WiES1Q6pRcIm+4UZgO1VI41DgQzi6mfoPj6g0T+S9GacYxHQgecQZNVbyn3q5O+lVa27dnYEsE68gNSjQ7FW/uv2EZTFKwwTVuuO5qQlyqgxnAieVbqYxpWxEB9ixVNIYdZDPjp2QE6v0SZQoW9KQmfp7Iqex1uM4tJ0xNUO96E3F/7xOZqKrIOcyzQxKNl8UZYKYhEw/J32ukBkxtoQyxe2thA2poszYfCo2BG/x5WXSOqt7F3Xv7rzWuC7iKMMRHMMpeHAJDbiFJvjAgMMzvMKbI50X5935mLeWnGLmEP7A+fwB0LmOsQ==</latexit>x0

<latexit sha1_base64="GFJ3uiVDPbmMcuHnISAr0Q4QIWU=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cKphbaUDbbSbt0swm7G7GE/gYvHhTx6g/y5r9x2+agrQ8GHu/NMDMvTAXXxnW/ndLK6tr6RnmzsrW9s7tX3T9o6SRTDH2WiES1Q6pRcIm+4UZgO1VI41DgQzi6mfoPj6g0T+S9GacYxHQgecQZNVbyn3q5N+lVa27dnYEsE68gNSjQ7FW/uv2EZTFKwwTVuuO5qQlyqgxnAieVbqYxpWxEB9ixVNIYdZDPjp2QE6v0SZQoW9KQmfp7Iqex1uM4tJ0xNUO96E3F/7xOZqKrIOcyzQxKNl8UZYKYhEw/J32ukBkxtoQyxe2thA2poszYfCo2BG/x5WXSOqt7F3Xv7rzWuC7iKMMRHMMpeHAJDbiFJvjAgMMzvMKbI50X5935mLeWnGLmEP7A+fwB0j6Osg==</latexit>x1

Linear Regression

<latexit sha1_base64="jcFPx6Qc/YNvRNGWp27WG7Dunl4=">AAAB+HicbVBNS8NAEN34WetHox69LBahXkoiol6EohePFewHtKFstptm6WYTdidCDP0lXjwo4tWf4s1/47bNQVsfDDzem2Fmnp8IrsFxvq2V1bX1jc3SVnl7Z3evYu8ftHWcKspaNBax6vpEM8ElawEHwbqJYiTyBev449up33lkSvNYPkCWMC8iI8kDTgkYaWBXMnyNw1r3FPchZEAGdtWpOzPgZeIWpIoKNAf2V38Y0zRiEqggWvdcJwEvJwo4FWxS7qeaJYSOyYj1DJUkYtrLZ4dP8IlRhjiIlSkJeKb+nshJpHUW+aYzIhDqRW8q/uf1UgiuvJzLJAUm6XxRkAoMMZ6mgIdcMQoiM4RQxc2tmIZEEQomq7IJwV18eZm0z+ruRd29P682boo4SugIHaMactElaqA71EQtRFGKntErerOerBfr3fqYt65Yxcwh+gPr8wfEQpHg</latexit>

y = h(X)✓

<latexit sha1_base64="PaaFG30aiz4hYOXPyEyw2yFj8i0=">AAACAnicbVDLSsNAFJ34rPUVdSVuBotQNyURUTdC0Y3LCn1BG8NkOmmGTh7M3IihFDf+ihsXirj1K9z5N07bLLT1wIXDOfdy7z1eIrgCy/o2FhaXlldWC2vF9Y3NrW1zZ7ep4lRS1qCxiGXbI4oJHrEGcBCsnUhGQk+wlje4HvuteyYVj6M6ZAlzQtKPuM8pAS255n7mAr7EXQgYEBfu6jhwofzgwrFrlqyKNQGeJ3ZOSihHzTW/ur2YpiGLgAqiVMe2EnCGRAKngo2K3VSxhNAB6bOOphEJmXKGkxdG+EgrPezHUlcEeKL+nhiSUKks9HRnSCBQs95Y/M/rpOBfOEMeJSmwiE4X+anAEONxHrjHJaMgMk0IlVzfimlAJKGgUyvqEOzZl+dJ86Rin1Xs29NS9SqPo4AO0CEqIxudoyq6QTXUQBQ9omf0it6MJ+PFeDc+pq0LRj6zh/7A+PwBwjiWYg==</latexit>

yt = ✓Tt ht(xt)
INPUTS OUTPUTS

(Independent Variables)(Dependent Variables)
<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="vXDe7QNhqf3CfqvBdZrLR22vYcc="></latexit>x00 · · · x0n

x10 · · · x1n

x20 · · · x2n

x30 · · · x3n

x40 · · · x4n
...

...
xT0 · · · xTn

<latexit sha1_base64="K776dgLl+Ed2zAAzWvqrHBda0lc=">AAAB8XicbVA9SwNBEJ3zM8avqKXNYRCswp2IWgZtLCwimA9MjrC32UuW7O0eu3NKOPIvbCwUsfXf2Plv3CRXaOKDgcd7M8zMCxPBDXret7O0vLK6tl7YKG5ube/slvb2G0almrI6VULpVkgME1yyOnIUrJVoRuJQsGY4vJ74zUemDVfyHkcJC2LSlzzilKCVHjq3LEKitXrqlspexZvCXSR+TsqQo9YtfXV6iqYxk0gFMabtewkGGdHIqWDjYic1LCF0SPqsbakkMTNBNr147B5bpedGStuS6E7V3xMZiY0ZxaHtjAkOzLw3Ef/z2ilGl0HGZZIik3S2KEqFi8qdvO/2uGYUxcgSQjW3t7p0QDShaEMq2hD8+ZcXSeO04p9X/LuzcvUqj6MAh3AEJ+DDBVThBmpQBwoSnuEV3hzjvDjvzsesdcnJZw7gD5zPH7uCkPY=</latexit>(

BASIS 
FUNCTIONS

<latexit sha1_base64="K776dgLl+Ed2zAAzWvqrHBda0lc=">AAAB8XicbVA9SwNBEJ3zM8avqKXNYRCswp2IWgZtLCwimA9MjrC32UuW7O0eu3NKOPIvbCwUsfXf2Plv3CRXaOKDgcd7M8zMCxPBDXret7O0vLK6tl7YKG5ube/slvb2G0almrI6VULpVkgME1yyOnIUrJVoRuJQsGY4vJ74zUemDVfyHkcJC2LSlzzilKCVHjq3LEKitXrqlspexZvCXSR+TsqQo9YtfXV6iqYxk0gFMabtewkGGdHIqWDjYic1LCF0SPqsbakkMTNBNr147B5bpedGStuS6E7V3xMZiY0ZxaHtjAkOzLw3Ef/z2ilGl0HGZZIik3S2KEqFi8qdvO/2uGYUxcgSQjW3t7p0QDShaEMq2hD8+ZcXSeO04p9X/LuzcvUqj6MAh3AEJ+DDBVThBmpQBwoSnuEV3hzjvDjvzsesdcnJZw7gD5zPH7uCkPY=</latexit>(
<latexit sha1_base64="Utoszvz1pfkDoVdAMYxP+KzsTcs="></latexit>y00 · · · y0m
y10 · · · y1m
y20 · · · y2m
y30 · · · y3m
y40 · · · y4m
...

...
yT0 · · · yTm

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="5Mp7eCtNeQ7eKNRtwYqs2JHsjVw=">AAACM3icbVDLSsNAFJ34rPVVdelmsAiuSiKiLkU34qqCbYUmlMnkph2cTMLMTbEE/8mNP+JCEBeKuPUfnD4UXxcGzj3nHubeE2ZSGHTdR2dqemZ2br60UF5cWl5ZraytN02aaw4NnspUX4bMgBQKGihQwmWmgSWhhFZ4dTLUW33QRqTqAgcZBAnrKhELztBSncqZH0JXqCJMGGpxfVP2sQfIOi71ffrZeLYp+/0oRTNCY1ZZHVT0Ze1Uqm7NHRX9C7wJqJJJ1TuVez9KeZ6AQi6ZMW3PzTAomEbBJdhVcgMZ41esC20LFUvABMXo5hu6bZmIxqm2TyEdsd8dBUuMGSShnbT79cxvbUj+p7VzjA+DQqgsR1B8/FGcS4opHQZII6GBoxxYwLgWdlfKe0wzjjbmsg3B+33yX9DcrXn7Ne98r3p0PImjRDbJFtkhHjkgR+SU1EmDcHJLHsgzeXHunCfn1Xkbj045E88G+VHO+wdp6qov</latexit>2

6664

✓0
✓1
...
✓n

3

7775

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit> 2

666666664

3

777777775

<latexit sha1_base64="q1eprvoxmVr7XSveZ7Kc94JXHkY="></latexit>

1 x00 x01 x2
00 x00x01 x2

01 x3
00 x2

00x01 x2
01x00 x3

01

1 x10 x11 x2
10 x10x11 x2

11 x3
10 x2

10x11 x2
11x10 x3

11

1 x20 x21 x2
20 x20x21 x2

21 x3
20 x2

20x21 x2
21x20 x3

21

1 x30 x31 x2
30 x30x31 x2

31 x3
30 x2

30x31 x2
31x30 x3

31
...

...
1 xT0 xT1 x2

T0 xT0xT1 x2
T1 x3

T0 x2
T0xT1 x2

T1xT0 x3
T1



<latexit sha1_base64="te2m9Du7CQ9daGk5fDOn8LqvgAg=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cKphbaUDbbSbt0swm7G7GE/gYvHhTx6g/y5r9x2+agrQ8GHu/NMDMvTAXXxnW/ndLK6tr6RnmzsrW9s7tX3T9o6SRTDH2WiES1Q6pRcIm+4UZgO1VI41DgQzi6mfoPj6g0T+S9GacYxHQgecQZNVbyn3q5O+lVa27dnYEsE68gNSjQ7FW/uv2EZTFKwwTVuuO5qQlyqgxnAieVbqYxpWxEB9ixVNIYdZDPjp2QE6v0SZQoW9KQmfp7Iqex1uM4tJ0xNUO96E3F/7xOZqKrIOcyzQxKNl8UZYKYhEw/J32ukBkxtoQyxe2thA2poszYfCo2BG/x5WXSOqt7F3Xv7rzWuC7iKMMRHMMpeHAJDbiFJvjAgMMzvMKbI50X5935mLeWnGLmEP7A+fwB0LmOsQ==</latexit>x0

<latexit sha1_base64="GFJ3uiVDPbmMcuHnISAr0Q4QIWU=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cKphbaUDbbSbt0swm7G7GE/gYvHhTx6g/y5r9x2+agrQ8GHu/NMDMvTAXXxnW/ndLK6tr6RnmzsrW9s7tX3T9o6SRTDH2WiES1Q6pRcIm+4UZgO1VI41DgQzi6mfoPj6g0T+S9GacYxHQgecQZNVbyn3q5N+lVa27dnYEsE68gNSjQ7FW/uv2EZTFKwwTVuuO5qQlyqgxnAieVbqYxpWxEB9ixVNIYdZDPjp2QE6v0SZQoW9KQmfp7Iqex1uM4tJ0xNUO96E3F/7xOZqKrIOcyzQxKNl8UZYKYhEw/J32ukBkxtoQyxe2thA2poszYfCo2BG/x5WXSOqt7F3Xv7rzWuC7iKMMRHMMpeHAJDbiFJvjAgMMzvMKbI50X5935mLeWnGLmEP7A+fwB0j6Osg==</latexit>x1

Linear Regression
INPUTS OUTPUTS

(Independent Variables)(Dependent Variables)
<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="vXDe7QNhqf3CfqvBdZrLR22vYcc="></latexit>x00 · · · x0n

x10 · · · x1n

x20 · · · x2n

x30 · · · x3n

x40 · · · x4n
...

...
xT0 · · · xTn

<latexit sha1_base64="K776dgLl+Ed2zAAzWvqrHBda0lc=">AAAB8XicbVA9SwNBEJ3zM8avqKXNYRCswp2IWgZtLCwimA9MjrC32UuW7O0eu3NKOPIvbCwUsfXf2Plv3CRXaOKDgcd7M8zMCxPBDXret7O0vLK6tl7YKG5ube/slvb2G0almrI6VULpVkgME1yyOnIUrJVoRuJQsGY4vJ74zUemDVfyHkcJC2LSlzzilKCVHjq3LEKitXrqlspexZvCXSR+TsqQo9YtfXV6iqYxk0gFMabtewkGGdHIqWDjYic1LCF0SPqsbakkMTNBNr147B5bpedGStuS6E7V3xMZiY0ZxaHtjAkOzLw3Ef/z2ilGl0HGZZIik3S2KEqFi8qdvO/2uGYUxcgSQjW3t7p0QDShaEMq2hD8+ZcXSeO04p9X/LuzcvUqj6MAh3AEJ+DDBVThBmpQBwoSnuEV3hzjvDjvzsesdcnJZw7gD5zPH7uCkPY=</latexit>(
<latexit sha1_base64="Utoszvz1pfkDoVdAMYxP+KzsTcs="></latexit>y00 · · · y0m
y10 · · · y1m
y20 · · · y2m
y30 · · · y3m
y40 · · · y4m
...

...
yT0 · · · yTm

<latexit sha1_base64="urK8QiheyVUzd9FMkZ2cRM+bgpY="></latexit>�00 · · · �0m0

�10 · · · �1m0

�20 · · · �2m0

�30 · · · �3m0

�40 · · · �4m0

...
...

�T0 · · · �Tm0

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="j6/X7OJ7j+v8YMMPX9321UH3JFM=">AAACAXicbVDLSsNAFJ34rPUVdSO4GSyCIJRERN0IRTcuK/QFbQyT6aQdOnkwc1MMoW78FTcuFHHrX7jzb5y2WWjrgQtnzrmXufd4seAKLOvbWFhcWl5ZLawV1zc2t7bNnd2GihJJWZ1GIpItjygmeMjqwEGwViwZCTzBmt7gZuw3h0wqHoU1SGPmBKQXcp9TAlpyzf3UBXyFO9BnQO5r+EE/T/DQBdcsWWVrAjxP7JyUUI6qa351uhFNAhYCFUSptm3F4GREAqeCjYqdRLGY0AHpsbamIQmYcrLJBSN8pJUu9iOpKwQ8UX9PZCRQKg083RkQ6KtZbyz+57UT8C+djIdxAiyk04/8RGCI8DgO3OWSURCpJoRKrnfFtE8koaBDK+oQ7NmT50njtGyfl+27s1LlOo+jgA7QITpGNrpAFXSLqqiOKHpEz+gVvRlPxovxbnxMWxeMfGYP/YHx+QOOa5Wt</latexit>

yt = ✓Txt + vt

<latexit sha1_base64="Ql1iSSggofktzpnlnxJLnKProq0=">AAAB63icbVBNSwMxEJ3Ur1q/qh69BIvgqeyKqMeiF48V7Ae0S8mm2TY0yS5JVihL/4IXD4p49Q9589+YbfegrQ8GHu/NMDMvTAQ31vO+UWltfWNzq7xd2dnd2z+oHh61TZxqylo0FrHuhsQwwRVrWW4F6yaaERkK1gknd7nfeWLa8Fg92mnCAklGikecEptLfcnVoFrz6t4ceJX4BalBgeag+tUfxjSVTFkqiDE930tskBFtORVsVumnhiWETsiI9RxVRDITZPNbZ/jMKUMcxdqVsniu/p7IiDRmKkPXKYkdm2UvF//zeqmNboKMqyS1TNHFoigV2MY4fxwPuWbUiqkjhGrubsV0TDSh1sVTcSH4yy+vkvZF3b+q+w+XtcZtEUcZTuAUzsGHa2jAPTShBRTG8Ayv8IYkekHv6GPRWkLFzDH8Afr8ARoHjkg=</latexit>

min

SOLN:
<latexit sha1_base64="ol33HuGIrMGj6yP6tcTmSwpNQhM=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E1DJoYxnBxEByhL3NXrJkd+/cnRNCyJ+wsVDE1r9j579xk1yhiQ8GHu/NMDMvSqWw6PvfXmFldW19o7hZ2tre2d0r7x80bZIZxhsskYlpRdRyKTRvoEDJW6nhVEWSP0TDm6n/8MSNFYm+x1HKQ0X7WsSCUXRSq2NFX9EudssVv+rPQJZJkJMK5Kh3y1+dXsIyxTUySa1tB36K4ZgaFEzySamTWZ5SNqR93nZUU8VtOJ7dOyEnTumRODGuNJKZ+ntiTJW1IxW5TkVxYBe9qfif184wvgrHQqcZcs3mi+JMEkzI9HnSE4YzlCNHKDPC3UrYgBrK0EVUciEEiy8vk+ZZNbioBnfnldp1HkcRjuAYTiGAS6jBLdShAQwkPMMrvHmP3ov37n3MWwtePnMIf+B9/gAtWJAQ</latexit>�t

<latexit sha1_base64="eiAW/bzi3OxsVzkQ4oChYhiAz5s=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPoKeyKqMegF48RjAlsljA7mU2GzGOZ6RXCks/w4kERr36NN//GSbIHTSxoKKq66e6KU8Et+P63V1pZXVvfKG9WtrZ3dveq+wePVmeGshbVQptOTCwTXLEWcBCskxpGZCxYOx7dTv32EzOWa/UA45RFkgwUTzgl4KSwa/lAkl4Op5NetebX/RnwMgkKUkMFmr3qV7evaSaZAiqItWHgpxDlxACngk0q3cyylNARGbDQUUUks1E+O3mCT5zSx4k2rhTgmfp7IifS2rGMXackMLSL3lT8zwszSK6jnKs0A6bofFGSCQwaT//HfW4YBTF2hFDD3a2YDokhFFxKFRdCsPjyMnk8rweX9eD+ota4KeIooyN0jM5QgK5QA92hJmohijR6Rq/ozQPvxXv3PuatJa+YOUR/4H3+AFoykU0=</latexit>�t0

<latexit sha1_base64="VeFT3fyI6Q6U5hnVAy+ev1O7IZU=">AAACC3icbVDLSgMxFM3UV62vUZduQotQF5YZEXUjFN24rNAXtNOSSdM2NJMZkjvCMHTvxl9x40IRt/6AO//G9LHQ1gMhJ+fcy809fiS4Bsf5tjIrq2vrG9nN3Nb2zu6evX9Q12GsKKvRUISq6RPNBJesBhwEa0aKkcAXrOGPbid+44EpzUNZhSRiXkAGkvc5JWCkrp1vw5ABwde42OxUG5301B03T2bX7JV07YJTcqbAy8SdkwKao9K1v9q9kMYBk0AF0brlOhF4KVHAqWDjXDvWLCJ0RAasZagkAdNeOt1ljI+N0sP9UJkjAU/V3x0pCbROAt9UBgSGetGbiP95rRj6V17KZRQDk3Q2qB8LDCGeBIN7XDEKIjGEUMXNXzEdEkUomPhyJgR3ceVlUj8ruRcl9/68UL6Zx5FFRyiPishFl6iM7lAF1RBFj+gZvaI368l6sd6tj1lpxpr3HKI/sD5/ADLfmUI=</latexit>

✓ = (XTW�1X)�1XW�1y

<latexit sha1_base64="5hhj8m0YhFatb1xHCExBxMW6vNQ=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoioh6LXjxWMG2hDWWznbRLN5uwuymU0t/gxYMiXv1B3vw3btsctPXBwOO9GWbmhang2rjut1NYW9/Y3Cpul3Z29/YPyodHDZ1kiqHPEpGoVkg1Ci7RN9wIbKUKaRwKbIbD+5nfHKHSPJFPZpxiENO+5BFn1FjJvyAdMuqWK27VnYOsEi8nFchR75a/Or2EZTFKwwTVuu25qQkmVBnOBE5LnUxjStmQ9rFtqaQx6mAyP3ZKzqzSI1GibElD5urviQmNtR7Hoe2MqRnoZW8m/ue1MxPdBhMu08ygZItFUSaIScjsc9LjCpkRY0soU9zeStiAKsqMzadkQ/CWX14ljcuqd131Hq8qtbs8jiKcwCmcgwc3UIMHqIMPDDg8wyu8OdJ5cd6dj0VrwclnjuEPnM8fqGON7w==</latexit>

+ v
<latexit sha1_base64="v/U3Zn9r2rqX3yRHrBFsvmRzgb0=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1ItQ9OKxgrWFNJTNdtMu3WTD7kQIpT/DiwdFvPprvPlv3LY5aOuDgcd7M8zMC1MpDLrut1NaWV1b3yhvVra2d3b3qvsHj0ZlmvEWU1LpTkgNlyLhLRQoeSfVnMah5O1wdDv1209cG6GSB8xTHsR0kIhIMIpW8nNyTTpdHHKkvWrNrbszkGXiFaQGBZq96le3r1gW8wSZpMb4nptiMKYaBZN8UulmhqeUjeiA+5YmNOYmGM9OnpATq/RJpLStBMlM/T0xprExeRzazpji0Cx6U/E/z88wugrGIkkz5AmbL4oySVCR6f+kLzRnKHNLKNPC3krYkGrK0KZUsSF4iy8vk8ezundR9+7Pa42bIo4yHMExnIIHl9CAO2hCCxgoeIZXeHPQeXHenY95a8kpZg7hD5zPH2PAkK4=</latexit>

y = X✓

<latexit sha1_base64="b11IR/tCXyhPqsVv76I+GVbzOYA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK1hbaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmlldW19o7xZ2dre2d2r7h88mjjVjLdYLGPdCajhUijeQoGSdxLNaRRI3g7GN1O//cS1EbF6wCzhfkSHSoSCUbTSfdZ3+9WaW3dnIMvEK0gNCjT71a/eIGZpxBUySY3pem6Cfk41Cib5pNJLDU8oG9Mh71qqaMSNn89OnZATqwxIGGtbCslM/T2R08iYLApsZ0RxZBa9qfif100xvPJzoZIUuWLzRWEqCcZk+jcZCM0ZyswSyrSwtxI2opoytOlUbAje4svL5PGs7l3UvbvzWuO6iKMMR3AMp+DBJTTgFprQAgZDeIZXeHOk8+K8Ox/z1pJTzBzCHzifPw2qjaY=</latexit>y0

<latexit sha1_base64="YJbCryDgNKh2e8VQ0UkI/a49bHY=">AAACB3icbVDLSgNBEJz1GeNr1aMgg0GIh4RdEfUY9OIxQl6QbMLsZDYZMvtgpldYlty8+CtePCji1V/w5t84SfYQEwsaiqpuurvcSHAFlvVjrKyurW9s5rby2zu7e/vmwWFDhbGkrE5DEcqWSxQTPGB14CBYK5KM+K5gTXd0N/Gbj0wqHgY1SCLm+GQQcI9TAlrqmSfFpNTqwJABOe/Wmt20ZI/npJ5ZsMrWFHiZ2BkpoAzVnvnd6Yc09lkAVBCl2rYVgZMSCZwKNs53YsUiQkdkwNqaBsRnykmnf4zxmVb62AulrgDwVJ2fSImvVOK7utMnMFSL3kT8z2vH4N04KQ+iGFhAZ4u8WGAI8SQU3OeSURCJJoRKrm/FdEgkoaCjy+sQ7MWXl0njomxfle2Hy0LlNosjh47RKSoiG12jCrpHVVRHFD2hF/SG3o1n49X4MD5nrStGNnOE/sD4+gX47Jgc</latexit>

(y �X✓)TW�1(y �X✓)

WEIGHTS:

Weighted 
Least Squares

<latexit sha1_base64="JU1prn2rkGFDmRtj047gZAKM6v8=">AAACF3icbVDLSgMxFM34rPU16tJNsAgVZJgpom6EohuXFfqCdjpk0nQamnmQ3BHL0L9w46+4caGIW935N6aPhbYeCDmcc+9N7vETwRXY9rextLyyurae28hvbm3v7Jp7+3UVp5KyGo1FLJs+UUzwiNWAg2DNRDIS+oI1/MHN2G/cM6l4HFVhmDA3JEHEe5wS0JJnWg18hdvAHiDrchKMim3Fg5B4dqd0itvdGJS+plK1UzrxzIJt2RPgReLMSAHNUPHMLz2EpiGLgAqiVMuxE3AzIoFTwUb5dqpYQuiABKylaURCptxsstcIH2uli3ux1CcCPFF/d2QkVGoY+royJNBX895Y/M9rpdC7dDMeJSmwiE4f6qUCQ4zHIeEul4yCGGpCqOT6r5j2iSQUdJR5HYIzv/IiqZcs59xy7s4K5etZHDl0iI5QETnoApXRLaqgGqLoET2jV/RmPBkvxrvxMS1dMmY9B+gPjM8fdUieOg==</latexit>

W = diag(�2
0 , . . . ,�

2
T )

COST:

<latexit sha1_base64="5Mp7eCtNeQ7eKNRtwYqs2JHsjVw=">AAACM3icbVDLSsNAFJ34rPVVdelmsAiuSiKiLkU34qqCbYUmlMnkph2cTMLMTbEE/8mNP+JCEBeKuPUfnD4UXxcGzj3nHubeE2ZSGHTdR2dqemZ2br60UF5cWl5ZraytN02aaw4NnspUX4bMgBQKGihQwmWmgSWhhFZ4dTLUW33QRqTqAgcZBAnrKhELztBSncqZH0JXqCJMGGpxfVP2sQfIOi71ffrZeLYp+/0oRTNCY1ZZHVT0Ze1Uqm7NHRX9C7wJqJJJ1TuVez9KeZ6AQi6ZMW3PzTAomEbBJdhVcgMZ41esC20LFUvABMXo5hu6bZmIxqm2TyEdsd8dBUuMGSShnbT79cxvbUj+p7VzjA+DQqgsR1B8/FGcS4opHQZII6GBoxxYwLgWdlfKe0wzjjbmsg3B+33yX9DcrXn7Ne98r3p0PImjRDbJFtkhHjkgR+SU1EmDcHJLHsgzeXHunCfn1Xkbj045E88G+VHO+wdp6qov</latexit>2

6664

✓0
✓1
...
✓n

3

7775

<latexit sha1_base64="adxvL0fJ57gUUnUQNHF2zYl34iM=">AAACC3icbVDLSgNBEJyNrxhfUY9ehgQhgoTdIOox6MWTRDAPyK7L7GSSDJnZXWZ6A2HJ3Yu/4sWDIl79AW/+jZPHQRMLGoqqbrq7glhwDbb9bWVWVtfWN7Kbua3tnd29/P5BQ0eJoqxOIxGpVkA0EzxkdeAgWCtWjMhAsGYwuJ74zSFTmkfhPYxi5knSC3mXUwJG8vOFoQ/Y1VxiVxLoUyLS23HJPjVSTxIfHionfr5ol+0p8DJx5qSI5qj5+S+3E9FEshCoIFq3HTsGLyUKOBVsnHMTzWJCB6TH2oaGRDLtpdNfxvjYKB3cjZSpEPBU/T2REqn1SAamc3KwXvQm4n9eO4HupZfyME6AhXS2qJsIDBGeBIM7XDEKYmQIoYqbWzHtE0UomPhyJgRn8eVl0qiUnfOyc3dWrF7N48iiI1RAJeSgC1RFN6iG6oiiR/SMXtGb9WS9WO/Wx6w1Y81nDtEfWJ8/rHeaLA==</latexit>

vt ⇠ N (0,�2
t )

<latexit sha1_base64="ahjeVqzScdLf5JPA6v227Gskdko=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBZBEEoioh6LXjxWsB/QhrLZbtqlm03YnRRK6I/w4kERr/4eb/4bt20O2vpg4PHeDDPzgkQKg6777RTW1jc2t4rbpZ3dvf2D8uFR08SpZrzBYhnrdkANl0LxBgqUvJ1oTqNA8lYwup/5rTHXRsTqCScJ9yM6UCIUjKKVWhekS8Y97JUrbtWdg6wSLycVyFHvlb+6/ZilEVfIJDWm47kJ+hnVKJjk01I3NTyhbEQHvGOpohE3fjY/d0rOrNInYaxtKSRz9fdERiNjJlFgOyOKQ7PszcT/vE6K4a2fCZWkyBVbLApTSTAms99JX2jOUE4soUwLeythQ6opQ5tQyYbgLb+8SpqXVe+66j1eVWp3eRxFOIFTOAcPbqAGD1CHBjAYwTO8wpuTOC/Ou/OxaC04+cwx/IHz+QM1AI7W</latexit>

+ vt



<latexit sha1_base64="Ql1iSSggofktzpnlnxJLnKProq0=">AAAB63icbVBNSwMxEJ3Ur1q/qh69BIvgqeyKqMeiF48V7Ae0S8mm2TY0yS5JVihL/4IXD4p49Q9589+YbfegrQ8GHu/NMDMvTAQ31vO+UWltfWNzq7xd2dnd2z+oHh61TZxqylo0FrHuhsQwwRVrWW4F6yaaERkK1gknd7nfeWLa8Fg92mnCAklGikecEptLfcnVoFrz6t4ceJX4BalBgeag+tUfxjSVTFkqiDE930tskBFtORVsVumnhiWETsiI9RxVRDITZPNbZ/jMKUMcxdqVsniu/p7IiDRmKkPXKYkdm2UvF//zeqmNboKMqyS1TNHFoigV2MY4fxwPuWbUiqkjhGrubsV0TDSh1sVTcSH4yy+vkvZF3b+q+w+XtcZtEUcZTuAUzsGHa2jAPTShBRTG8Ayv8IYkekHv6GPRWkLFzDH8Afr8ARoHjkg=</latexit>

min

SOLN:
<latexit sha1_base64="ol33HuGIrMGj6yP6tcTmSwpNQhM=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E1DJoYxnBxEByhL3NXrJkd+/cnRNCyJ+wsVDE1r9j579xk1yhiQ8GHu/NMDMvSqWw6PvfXmFldW19o7hZ2tre2d0r7x80bZIZxhsskYlpRdRyKTRvoEDJW6nhVEWSP0TDm6n/8MSNFYm+x1HKQ0X7WsSCUXRSq2NFX9EudssVv+rPQJZJkJMK5Kh3y1+dXsIyxTUySa1tB36K4ZgaFEzySamTWZ5SNqR93nZUU8VtOJ7dOyEnTumRODGuNJKZ+ntiTJW1IxW5TkVxYBe9qfif184wvgrHQqcZcs3mi+JMEkzI9HnSE4YzlCNHKDPC3UrYgBrK0EVUciEEiy8vk+ZZNbioBnfnldp1HkcRjuAYTiGAS6jBLdShAQwkPMMrvHmP3ov37n3MWwtePnMIf+B9/gAtWJAQ</latexit>�t

<latexit sha1_base64="eiAW/bzi3OxsVzkQ4oChYhiAz5s=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPoKeyKqMegF48RjAlsljA7mU2GzGOZ6RXCks/w4kERr36NN//GSbIHTSxoKKq66e6KU8Et+P63V1pZXVvfKG9WtrZ3dveq+wePVmeGshbVQptOTCwTXLEWcBCskxpGZCxYOx7dTv32EzOWa/UA45RFkgwUTzgl4KSwa/lAkl4Op5NetebX/RnwMgkKUkMFmr3qV7evaSaZAiqItWHgpxDlxACngk0q3cyylNARGbDQUUUks1E+O3mCT5zSx4k2rhTgmfp7IifS2rGMXackMLSL3lT8zwszSK6jnKs0A6bofFGSCQwaT//HfW4YBTF2hFDD3a2YDokhFFxKFRdCsPjyMnk8rweX9eD+ota4KeIooyN0jM5QgK5QA92hJmohijR6Rq/ozQPvxXv3PuatJa+YOUR/4H3+AFoykU0=</latexit>�t0

<latexit sha1_base64="VeFT3fyI6Q6U5hnVAy+ev1O7IZU=">AAACC3icbVDLSgMxFM3UV62vUZduQotQF5YZEXUjFN24rNAXtNOSSdM2NJMZkjvCMHTvxl9x40IRt/6AO//G9LHQ1gMhJ+fcy809fiS4Bsf5tjIrq2vrG9nN3Nb2zu6evX9Q12GsKKvRUISq6RPNBJesBhwEa0aKkcAXrOGPbid+44EpzUNZhSRiXkAGkvc5JWCkrp1vw5ABwde42OxUG5301B03T2bX7JV07YJTcqbAy8SdkwKao9K1v9q9kMYBk0AF0brlOhF4KVHAqWDjXDvWLCJ0RAasZagkAdNeOt1ljI+N0sP9UJkjAU/V3x0pCbROAt9UBgSGetGbiP95rRj6V17KZRQDk3Q2qB8LDCGeBIN7XDEKIjGEUMXNXzEdEkUomPhyJgR3ceVlUj8ruRcl9/68UL6Zx5FFRyiPishFl6iM7lAF1RBFj+gZvaI368l6sd6tj1lpxpr3HKI/sD5/ADLfmUI=</latexit>

✓ = (XTW�1X)�1XW�1y<latexit sha1_base64="b11IR/tCXyhPqsVv76I+GVbzOYA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK1hbaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmlldW19o7xZ2dre2d2r7h88mjjVjLdYLGPdCajhUijeQoGSdxLNaRRI3g7GN1O//cS1EbF6wCzhfkSHSoSCUbTSfdZ3+9WaW3dnIMvEK0gNCjT71a/eIGZpxBUySY3pem6Cfk41Cib5pNJLDU8oG9Mh71qqaMSNn89OnZATqwxIGGtbCslM/T2R08iYLApsZ0RxZBa9qfif100xvPJzoZIUuWLzRWEqCcZk+jcZCM0ZyswSyrSwtxI2opoytOlUbAje4svL5PGs7l3UvbvzWuO6iKMMR3AMp+DBJTTgFprQAgZDeIZXeHOk8+K8Ox/z1pJTzBzCHzifPw2qjaY=</latexit>y0

<latexit sha1_base64="YJbCryDgNKh2e8VQ0UkI/a49bHY=">AAACB3icbVDLSgNBEJz1GeNr1aMgg0GIh4RdEfUY9OIxQl6QbMLsZDYZMvtgpldYlty8+CtePCji1V/w5t84SfYQEwsaiqpuurvcSHAFlvVjrKyurW9s5rby2zu7e/vmwWFDhbGkrE5DEcqWSxQTPGB14CBYK5KM+K5gTXd0N/Gbj0wqHgY1SCLm+GQQcI9TAlrqmSfFpNTqwJABOe/Wmt20ZI/npJ5ZsMrWFHiZ2BkpoAzVnvnd6Yc09lkAVBCl2rYVgZMSCZwKNs53YsUiQkdkwNqaBsRnykmnf4zxmVb62AulrgDwVJ2fSImvVOK7utMnMFSL3kT8z2vH4N04KQ+iGFhAZ4u8WGAI8SQU3OeSURCJJoRKrm/FdEgkoaCjy+sQ7MWXl0njomxfle2Hy0LlNosjh47RKSoiG12jCrpHVVRHFD2hF/SG3o1n49X4MD5nrStGNnOE/sD4+gX47Jgc</latexit>

(y �X✓)TW�1(y �X✓)

WEIGHTS:

Weighted 
Least Squares

<latexit sha1_base64="JU1prn2rkGFDmRtj047gZAKM6v8=">AAACF3icbVDLSgMxFM34rPU16tJNsAgVZJgpom6EohuXFfqCdjpk0nQamnmQ3BHL0L9w46+4caGIW935N6aPhbYeCDmcc+9N7vETwRXY9rextLyyurae28hvbm3v7Jp7+3UVp5KyGo1FLJs+UUzwiNWAg2DNRDIS+oI1/MHN2G/cM6l4HFVhmDA3JEHEe5wS0JJnWg18hdvAHiDrchKMim3Fg5B4dqd0itvdGJS+plK1UzrxzIJt2RPgReLMSAHNUPHMLz2EpiGLgAqiVMuxE3AzIoFTwUb5dqpYQuiABKylaURCptxsstcIH2uli3ux1CcCPFF/d2QkVGoY+royJNBX895Y/M9rpdC7dDMeJSmwiE4f6qUCQ4zHIeEul4yCGGpCqOT6r5j2iSQUdJR5HYIzv/IiqZcs59xy7s4K5etZHDl0iI5QETnoApXRLaqgGqLoET2jV/RmPBkvxrvxMS1dMmY9B+gPjM8fdUieOg==</latexit>

W = diag(�2
0 , . . . ,�

2
T )

<latexit sha1_base64="te2m9Du7CQ9daGk5fDOn8LqvgAg=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cKphbaUDbbSbt0swm7G7GE/gYvHhTx6g/y5r9x2+agrQ8GHu/NMDMvTAXXxnW/ndLK6tr6RnmzsrW9s7tX3T9o6SRTDH2WiES1Q6pRcIm+4UZgO1VI41DgQzi6mfoPj6g0T+S9GacYxHQgecQZNVbyn3q5O+lVa27dnYEsE68gNSjQ7FW/uv2EZTFKwwTVuuO5qQlyqgxnAieVbqYxpWxEB9ixVNIYdZDPjp2QE6v0SZQoW9KQmfp7Iqex1uM4tJ0xNUO96E3F/7xOZqKrIOcyzQxKNl8UZYKYhEw/J32ukBkxtoQyxe2thA2poszYfCo2BG/x5WXSOqt7F3Xv7rzWuC7iKMMRHMMpeHAJDbiFJvjAgMMzvMKbI50X5935mLeWnGLmEP7A+fwB0LmOsQ==</latexit>x0

<latexit sha1_base64="GFJ3uiVDPbmMcuHnISAr0Q4QIWU=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cKphbaUDbbSbt0swm7G7GE/gYvHhTx6g/y5r9x2+agrQ8GHu/NMDMvTAXXxnW/ndLK6tr6RnmzsrW9s7tX3T9o6SRTDH2WiES1Q6pRcIm+4UZgO1VI41DgQzi6mfoPj6g0T+S9GacYxHQgecQZNVbyn3q5N+lVa27dnYEsE68gNSjQ7FW/uv2EZTFKwwTVuuO5qQlyqgxnAieVbqYxpWxEB9ixVNIYdZDPjp2QE6v0SZQoW9KQmfp7Iqex1uM4tJ0xNUO96E3F/7xOZqKrIOcyzQxKNl8UZYKYhEw/J32ukBkxtoQyxe2thA2poszYfCo2BG/x5WXSOqt7F3Xv7rzWuC7iKMMRHMMpeHAJDbiFJvjAgMMzvMKbI50X5935mLeWnGLmEP7A+fwB0j6Osg==</latexit>x1

COST:

Linear Regression
INPUTS OUTPUTS

(Independent Variables)(Dependent Variables)
<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="vXDe7QNhqf3CfqvBdZrLR22vYcc="></latexit>x00 · · · x0n

x10 · · · x1n

x20 · · · x2n

x30 · · · x3n

x40 · · · x4n
...

...
xT0 · · · xTn

<latexit sha1_base64="K776dgLl+Ed2zAAzWvqrHBda0lc=">AAAB8XicbVA9SwNBEJ3zM8avqKXNYRCswp2IWgZtLCwimA9MjrC32UuW7O0eu3NKOPIvbCwUsfXf2Plv3CRXaOKDgcd7M8zMCxPBDXret7O0vLK6tl7YKG5ube/slvb2G0almrI6VULpVkgME1yyOnIUrJVoRuJQsGY4vJ74zUemDVfyHkcJC2LSlzzilKCVHjq3LEKitXrqlspexZvCXSR+TsqQo9YtfXV6iqYxk0gFMabtewkGGdHIqWDjYic1LCF0SPqsbakkMTNBNr147B5bpedGStuS6E7V3xMZiY0ZxaHtjAkOzLw3Ef/z2ilGl0HGZZIik3S2KEqFi8qdvO/2uGYUxcgSQjW3t7p0QDShaEMq2hD8+ZcXSeO04p9X/LuzcvUqj6MAh3AEJ+DDBVThBmpQBwoSnuEV3hzjvDjvzsesdcnJZw7gD5zPH7uCkPY=</latexit>(
<latexit sha1_base64="Utoszvz1pfkDoVdAMYxP+KzsTcs="></latexit>y00 · · · y0m
y10 · · · y1m
y20 · · · y2m
y30 · · · y3m
y40 · · · y4m
...

...
yT0 · · · yTm

<latexit sha1_base64="urK8QiheyVUzd9FMkZ2cRM+bgpY="></latexit>�00 · · · �0m0

�10 · · · �1m0

�20 · · · �2m0

�30 · · · �3m0

�40 · · · �4m0

...
...

�T0 · · · �Tm0

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="j6/X7OJ7j+v8YMMPX9321UH3JFM=">AAACAXicbVDLSsNAFJ34rPUVdSO4GSyCIJRERN0IRTcuK/QFbQyT6aQdOnkwc1MMoW78FTcuFHHrX7jzb5y2WWjrgQtnzrmXufd4seAKLOvbWFhcWl5ZLawV1zc2t7bNnd2GihJJWZ1GIpItjygmeMjqwEGwViwZCTzBmt7gZuw3h0wqHoU1SGPmBKQXcp9TAlpyzf3UBXyFO9BnQO5r+EE/T/DQBdcsWWVrAjxP7JyUUI6qa351uhFNAhYCFUSptm3F4GREAqeCjYqdRLGY0AHpsbamIQmYcrLJBSN8pJUu9iOpKwQ8UX9PZCRQKg083RkQ6KtZbyz+57UT8C+djIdxAiyk04/8RGCI8DgO3OWSURCpJoRKrnfFtE8koaBDK+oQ7NmT50njtGyfl+27s1LlOo+jgA7QITpGNrpAFXSLqqiOKHpEz+gVvRlPxovxbnxMWxeMfGYP/YHx+QOOa5Wt</latexit>

yt = ✓Txt + vt

<latexit sha1_base64="5hhj8m0YhFatb1xHCExBxMW6vNQ=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoioh6LXjxWMG2hDWWznbRLN5uwuymU0t/gxYMiXv1B3vw3btsctPXBwOO9GWbmhang2rjut1NYW9/Y3Cpul3Z29/YPyodHDZ1kiqHPEpGoVkg1Ci7RN9wIbKUKaRwKbIbD+5nfHKHSPJFPZpxiENO+5BFn1FjJvyAdMuqWK27VnYOsEi8nFchR75a/Or2EZTFKwwTVuu25qQkmVBnOBE5LnUxjStmQ9rFtqaQx6mAyP3ZKzqzSI1GibElD5urviQmNtR7Hoe2MqRnoZW8m/ue1MxPdBhMu08ygZItFUSaIScjsc9LjCpkRY0soU9zeStiAKsqMzadkQ/CWX14ljcuqd131Hq8qtbs8jiKcwCmcgwc3UIMHqIMPDDg8wyu8OdJ5cd6dj0VrwclnjuEPnM8fqGON7w==</latexit>

+ v
<latexit sha1_base64="v/U3Zn9r2rqX3yRHrBFsvmRzgb0=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1ItQ9OKxgrWFNJTNdtMu3WTD7kQIpT/DiwdFvPprvPlv3LY5aOuDgcd7M8zMC1MpDLrut1NaWV1b3yhvVra2d3b3qvsHj0ZlmvEWU1LpTkgNlyLhLRQoeSfVnMah5O1wdDv1209cG6GSB8xTHsR0kIhIMIpW8nNyTTpdHHKkvWrNrbszkGXiFaQGBZq96le3r1gW8wSZpMb4nptiMKYaBZN8UulmhqeUjeiA+5YmNOYmGM9OnpATq/RJpLStBMlM/T0xprExeRzazpji0Cx6U/E/z88wugrGIkkz5AmbL4oySVCR6f+kLzRnKHNLKNPC3krYkGrK0KZUsSF4iy8vk8ezundR9+7Pa42bIo4yHMExnIIHl9CAO2hCCxgoeIZXeHPQeXHenY95a8kpZg7hD5zPH2PAkK4=</latexit>

y = X✓

<latexit sha1_base64="5Mp7eCtNeQ7eKNRtwYqs2JHsjVw=">AAACM3icbVDLSsNAFJ34rPVVdelmsAiuSiKiLkU34qqCbYUmlMnkph2cTMLMTbEE/8mNP+JCEBeKuPUfnD4UXxcGzj3nHubeE2ZSGHTdR2dqemZ2br60UF5cWl5ZraytN02aaw4NnspUX4bMgBQKGihQwmWmgSWhhFZ4dTLUW33QRqTqAgcZBAnrKhELztBSncqZH0JXqCJMGGpxfVP2sQfIOi71ffrZeLYp+/0oRTNCY1ZZHVT0Ze1Uqm7NHRX9C7wJqJJJ1TuVez9KeZ6AQi6ZMW3PzTAomEbBJdhVcgMZ41esC20LFUvABMXo5hu6bZmIxqm2TyEdsd8dBUuMGSShnbT79cxvbUj+p7VzjA+DQqgsR1B8/FGcS4opHQZII6GBoxxYwLgWdlfKe0wzjjbmsg3B+33yX9DcrXn7Ne98r3p0PImjRDbJFtkhHjkgR+SU1EmDcHJLHsgzeXHunCfn1Xkbj045E88G+VHO+wdp6qov</latexit>2

6664

✓0
✓1
...
✓n

3

7775

<latexit sha1_base64="adxvL0fJ57gUUnUQNHF2zYl34iM=">AAACC3icbVDLSgNBEJyNrxhfUY9ehgQhgoTdIOox6MWTRDAPyK7L7GSSDJnZXWZ6A2HJ3Yu/4sWDIl79AW/+jZPHQRMLGoqqbrq7glhwDbb9bWVWVtfWN7Kbua3tnd29/P5BQ0eJoqxOIxGpVkA0EzxkdeAgWCtWjMhAsGYwuJ74zSFTmkfhPYxi5knSC3mXUwJG8vOFoQ/Y1VxiVxLoUyLS23HJPjVSTxIfHionfr5ol+0p8DJx5qSI5qj5+S+3E9FEshCoIFq3HTsGLyUKOBVsnHMTzWJCB6TH2oaGRDLtpdNfxvjYKB3cjZSpEPBU/T2REqn1SAamc3KwXvQm4n9eO4HupZfyME6AhXS2qJsIDBGeBIM7XDEKYmQIoYqbWzHtE0UomPhyJgRn8eVl0qiUnfOyc3dWrF7N48iiI1RAJeSgC1RFN6iG6oiiR/SMXtGb9WS9WO/Wx6w1Y81nDtEfWJ8/rHeaLA==</latexit>

vt ⇠ N (0,�2
t )

<latexit sha1_base64="ahjeVqzScdLf5JPA6v227Gskdko=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBZBEEoioh6LXjxWsB/QhrLZbtqlm03YnRRK6I/w4kERr/4eb/4bt20O2vpg4PHeDDPzgkQKg6777RTW1jc2t4rbpZ3dvf2D8uFR08SpZrzBYhnrdkANl0LxBgqUvJ1oTqNA8lYwup/5rTHXRsTqCScJ9yM6UCIUjKKVWhekS8Y97JUrbtWdg6wSLycVyFHvlb+6/ZilEVfIJDWm47kJ+hnVKJjk01I3NTyhbEQHvGOpohE3fjY/d0rOrNInYaxtKSRz9fdERiNjJlFgOyOKQ7PszcT/vE6K4a2fCZWkyBVbLApTSTAms99JX2jOUE4soUwLeythQ6opQ5tQyYbgLb+8SpqXVe+66j1eVWp3eRxFOIFTOAcPbqAGD1CHBjAYwTO8wpuTOC/Ou/OxaC04+cwx/IHz+QM1AI7W</latexit>

+ vt



<latexit sha1_base64="Ql1iSSggofktzpnlnxJLnKProq0=">AAAB63icbVBNSwMxEJ3Ur1q/qh69BIvgqeyKqMeiF48V7Ae0S8mm2TY0yS5JVihL/4IXD4p49Q9589+YbfegrQ8GHu/NMDMvTAQ31vO+UWltfWNzq7xd2dnd2z+oHh61TZxqylo0FrHuhsQwwRVrWW4F6yaaERkK1gknd7nfeWLa8Fg92mnCAklGikecEptLfcnVoFrz6t4ceJX4BalBgeag+tUfxjSVTFkqiDE930tskBFtORVsVumnhiWETsiI9RxVRDITZPNbZ/jMKUMcxdqVsniu/p7IiDRmKkPXKYkdm2UvF//zeqmNboKMqyS1TNHFoigV2MY4fxwPuWbUiqkjhGrubsV0TDSh1sVTcSH4yy+vkvZF3b+q+w+XtcZtEUcZTuAUzsGHa2jAPTShBRTG8Ayv8IYkekHv6GPRWkLFzDH8Afr8ARoHjkg=</latexit>

min

SOLN:
<latexit sha1_base64="ol33HuGIrMGj6yP6tcTmSwpNQhM=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E1DJoYxnBxEByhL3NXrJkd+/cnRNCyJ+wsVDE1r9j579xk1yhiQ8GHu/NMDMvSqWw6PvfXmFldW19o7hZ2tre2d0r7x80bZIZxhsskYlpRdRyKTRvoEDJW6nhVEWSP0TDm6n/8MSNFYm+x1HKQ0X7WsSCUXRSq2NFX9EudssVv+rPQJZJkJMK5Kh3y1+dXsIyxTUySa1tB36K4ZgaFEzySamTWZ5SNqR93nZUU8VtOJ7dOyEnTumRODGuNJKZ+ntiTJW1IxW5TkVxYBe9qfif184wvgrHQqcZcs3mi+JMEkzI9HnSE4YzlCNHKDPC3UrYgBrK0EVUciEEiy8vk+ZZNbioBnfnldp1HkcRjuAYTiGAS6jBLdShAQwkPMMrvHmP3ov37n3MWwtePnMIf+B9/gAtWJAQ</latexit>�t

<latexit sha1_base64="eiAW/bzi3OxsVzkQ4oChYhiAz5s=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPoKeyKqMegF48RjAlsljA7mU2GzGOZ6RXCks/w4kERr36NN//GSbIHTSxoKKq66e6KU8Et+P63V1pZXVvfKG9WtrZ3dveq+wePVmeGshbVQptOTCwTXLEWcBCskxpGZCxYOx7dTv32EzOWa/UA45RFkgwUTzgl4KSwa/lAkl4Op5NetebX/RnwMgkKUkMFmr3qV7evaSaZAiqItWHgpxDlxACngk0q3cyylNARGbDQUUUks1E+O3mCT5zSx4k2rhTgmfp7IifS2rGMXackMLSL3lT8zwszSK6jnKs0A6bofFGSCQwaT//HfW4YBTF2hFDD3a2YDokhFFxKFRdCsPjyMnk8rweX9eD+ota4KeIooyN0jM5QgK5QA92hJmohijR6Rq/ozQPvxXv3PuatJa+YOUR/4H3+AFoykU0=</latexit>�t0

<latexit sha1_base64="b11IR/tCXyhPqsVv76I+GVbzOYA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK1hbaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmlldW19o7xZ2dre2d2r7h88mjjVjLdYLGPdCajhUijeQoGSdxLNaRRI3g7GN1O//cS1EbF6wCzhfkSHSoSCUbTSfdZ3+9WaW3dnIMvEK0gNCjT71a/eIGZpxBUySY3pem6Cfk41Cib5pNJLDU8oG9Mh71qqaMSNn89OnZATqwxIGGtbCslM/T2R08iYLApsZ0RxZBa9qfif100xvPJzoZIUuWLzRWEqCcZk+jcZCM0ZyswSyrSwtxI2opoytOlUbAje4svL5PGs7l3UvbvzWuO6iKMMR3AMp+DBJTTgFprQAgZDeIZXeHOk8+K8Ox/z1pJTzBzCHzifPw2qjaY=</latexit>y0

<latexit sha1_base64="YJbCryDgNKh2e8VQ0UkI/a49bHY=">AAACB3icbVDLSgNBEJz1GeNr1aMgg0GIh4RdEfUY9OIxQl6QbMLsZDYZMvtgpldYlty8+CtePCji1V/w5t84SfYQEwsaiqpuurvcSHAFlvVjrKyurW9s5rby2zu7e/vmwWFDhbGkrE5DEcqWSxQTPGB14CBYK5KM+K5gTXd0N/Gbj0wqHgY1SCLm+GQQcI9TAlrqmSfFpNTqwJABOe/Wmt20ZI/npJ5ZsMrWFHiZ2BkpoAzVnvnd6Yc09lkAVBCl2rYVgZMSCZwKNs53YsUiQkdkwNqaBsRnykmnf4zxmVb62AulrgDwVJ2fSImvVOK7utMnMFSL3kT8z2vH4N04KQ+iGFhAZ4u8WGAI8SQU3OeSURCJJoRKrm/FdEgkoaCjy+sQ7MWXl0njomxfle2Hy0LlNosjh47RKSoiG12jCrpHVVRHFD2hF/SG3o1n49X4MD5nrStGNnOE/sD4+gX47Jgc</latexit>

(y �X✓)TW�1(y �X✓)

WEIGHTS:
<latexit sha1_base64="JU1prn2rkGFDmRtj047gZAKM6v8=">AAACF3icbVDLSgMxFM34rPU16tJNsAgVZJgpom6EohuXFfqCdjpk0nQamnmQ3BHL0L9w46+4caGIW935N6aPhbYeCDmcc+9N7vETwRXY9rextLyyurae28hvbm3v7Jp7+3UVp5KyGo1FLJs+UUzwiNWAg2DNRDIS+oI1/MHN2G/cM6l4HFVhmDA3JEHEe5wS0JJnWg18hdvAHiDrchKMim3Fg5B4dqd0itvdGJS+plK1UzrxzIJt2RPgReLMSAHNUPHMLz2EpiGLgAqiVMuxE3AzIoFTwUb5dqpYQuiABKylaURCptxsstcIH2uli3ux1CcCPFF/d2QkVGoY+royJNBX895Y/M9rpdC7dDMeJSmwiE4f6qUCQ4zHIeEul4yCGGpCqOT6r5j2iSQUdJR5HYIzv/IiqZcs59xy7s4K5etZHDl0iI5QETnoApXRLaqgGqLoET2jV/RmPBkvxrvxMS1dMmY9B+gPjM8fdUieOg==</latexit>

W = diag(�2
0 , . . . ,�

2
T )

<latexit sha1_base64="te2m9Du7CQ9daGk5fDOn8LqvgAg=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cKphbaUDbbSbt0swm7G7GE/gYvHhTx6g/y5r9x2+agrQ8GHu/NMDMvTAXXxnW/ndLK6tr6RnmzsrW9s7tX3T9o6SRTDH2WiES1Q6pRcIm+4UZgO1VI41DgQzi6mfoPj6g0T+S9GacYxHQgecQZNVbyn3q5O+lVa27dnYEsE68gNSjQ7FW/uv2EZTFKwwTVuuO5qQlyqgxnAieVbqYxpWxEB9ixVNIYdZDPjp2QE6v0SZQoW9KQmfp7Iqex1uM4tJ0xNUO96E3F/7xOZqKrIOcyzQxKNl8UZYKYhEw/J32ukBkxtoQyxe2thA2poszYfCo2BG/x5WXSOqt7F3Xv7rzWuC7iKMMRHMMpeHAJDbiFJvjAgMMzvMKbI50X5935mLeWnGLmEP7A+fwB0LmOsQ==</latexit>x0

<latexit sha1_base64="GFJ3uiVDPbmMcuHnISAr0Q4QIWU=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cKphbaUDbbSbt0swm7G7GE/gYvHhTx6g/y5r9x2+agrQ8GHu/NMDMvTAXXxnW/ndLK6tr6RnmzsrW9s7tX3T9o6SRTDH2WiES1Q6pRcIm+4UZgO1VI41DgQzi6mfoPj6g0T+S9GacYxHQgecQZNVbyn3q5N+lVa27dnYEsE68gNSjQ7FW/uv2EZTFKwwTVuuO5qQlyqgxnAieVbqYxpWxEB9ixVNIYdZDPjp2QE6v0SZQoW9KQmfp7Iqex1uM4tJ0xNUO96E3F/7xOZqKrIOcyzQxKNl8UZYKYhEw/J32ukBkxtoQyxe2thA2poszYfCo2BG/x5WXSOqt7F3Xv7rzWuC7iKMMRHMMpeHAJDbiFJvjAgMMzvMKbI50X5935mLeWnGLmEP7A+fwB0j6Osg==</latexit>x1

COST: Prior on 
<latexit sha1_base64="wnNkWfbxcGpIWO7HEk5w51P0cnc=">AAACB3icbVBNS8NAEN3Ur1q/oh4FWSxCBSmJiHosevEkLdgPaELZbLft0t0k7E6EEnrz4l/x4kERr/4Fb/4bN20P2vpg4PHeDDPzglhwDY7zbeWWlldW1/LrhY3Nre0de3evoaNEUVankYhUKyCaCR6yOnAQrBUrRmQgWDMY3mR+84EpzaPwHkYx8yXph7zHKQEjdexDDwYMCPY0l9iTBAaUiPRuXPJkclo76dhFp+xMgBeJOyNFNEO1Y3953YgmkoVABdG67Tox+ClRwKlg44KXaBYTOiR91jY0JJJpP538McbHRuniXqRMhYAn6u+JlEitRzIwndmlet7LxP+8dgK9Kz/lYZwAC+l0US8RGCKchYK7XDEKYmQIoYqbWzEdEEUomOgKJgR3/uVF0jgruxdlt3ZerFzP4sijA3SESshFl6iCblEV1RFFj+gZvaI368l6sd6tj2lrzprN7KM/sD5/APt6mLw=</latexit>

✓ ⇠ N (µ,Q)

<latexit sha1_base64="F92L0frbkS7lQpX1+IGtE9cFWNY=">AAACDXicbVDJSgNBEO2JW4zbqEcvjVGISMKMiHoMevGYQDbITEJPpydp0rPQXSOEIT/gxV/x4kERr969+Td2lkOMPih4vFdFVT0vFlyBZX0bmZXVtfWN7GZua3tnd8/cP2ioKJGU1WkkItnyiGKCh6wOHARrxZKRwBOs6Q3vJn7zgUnFo7AGo5i5AemH3OeUgJa65sk5dnDBgQEDUnSC5KxTq3bSoj1e1Lpm3ipZU+C/xJ6TPJqj0jW/nF5Ek4CFQAVRqm1bMbgpkcCpYOOckygWEzokfdbWNCQBU246/WaMT7XSw34kdYWAp+riREoCpUaBpzsDAgO17E3E/7x2Av6Nm/IwToCFdLbITwSGCE+iwT0uGQUx0oRQyfWtmA6IJBR0gDkdgr388l/SuCjZVyW7epkv387jyKIjdIwKyEbXqIzuUQXVEUWP6Bm9ojfjyXgx3o2PWWvGmM8col8wPn8AeiWZ8w==</latexit>

+ (✓ � µ)TQ�1(✓ � µ)

Bayesian 
Ridge 

Regression

<latexit sha1_base64="UdrNx3BYA5RpoGS2KdmXUrDchMQ=">AAAB+nicbVDLSgMxFL1TX7W+prp0EyyCG8uMiLoRim5014J9QDuWTCbThmYyQ5JRythPceNCEbd+iTv/xvSx0NYDgcM593Bvjp9wprTjfFu5peWV1bX8emFjc2t7xy7uNlScSkLrJOaxbPlYUc4ErWumOW0lkuLI57TpD67HfvOBSsVicaeHCfUi3BMsZARrI3XtYg1dog43gQDfZ8fu6LZrl5yyMwFaJO6MlGCGatf+6gQxSSMqNOFYqbbrJNrLsNSMcDoqdFJFE0wGuEfbhgocUeVlk9NH6NAoAQpjaZ7QaKL+TmQ4UmoY+WYywrqv5r2x+J/XTnV44WVMJKmmgkwXhSlHOkbjHlDAJCWaDw3BRDJzKyJ9LDHRpq2CKcGd//IiaZyU3bOyWzstVa5mdeRhHw7gCFw4hwrcQBXqQOARnuEV3qwn68V6tz6mozlrltmDP7A+fwCF7JLj</latexit>

Q = ��1I

<latexit sha1_base64="o1dKLmcFaUVIRDTfjiBdJmbgHBY=">AAACMnicbVDLSgMxFM3UV62vqks3wSJUimVGRN0IpW5010Jf0BeZNG1DMw+SO0IZ+k1u/BLBhS4UcetHmE4HH60HQg7nnEtyj+0LrsA0n43E0vLK6lpyPbWxubW9k97dqykvkJRVqSc82bCJYoK7rAocBGv4khHHFqxuj66nfv2OScU9twJjn7UdMnB5n1MCWuqmb1swZEDwFW4V+SDb6FTqnfDEmjRy5eieqsff7Mcf4xyOE04QhbrpjJk3I+BFYsUkg2KUuunHVs+jgcNcoIIo1bRMH9ohkcCpYJNUK1DMJ3REBqypqUscptphtPIEH2mlh/ue1McFHKm/J0LiKDV2bJ10CAzVvDcV//OaAfQv2yF3/QCYS2cP9QOBwcPT/nCPS0ZBjDUhVHL9V0yHRBIKuuWULsGaX3mR1E7z1nneKp9lCsW4jiQ6QIcoiyx0gQroBpVQFVF0j57QK3ozHowX4934mEUTRjyzj/7A+PwCpQmnYQ==</latexit>

✓ =
⇣
XTW�1X +Q�1

⌘�1⇣
XTW�1y +Q�1µ

⌘

Linear Regression
INPUTS OUTPUTS

(Independent Variables)(Dependent Variables)
<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="vXDe7QNhqf3CfqvBdZrLR22vYcc="></latexit>x00 · · · x0n

x10 · · · x1n

x20 · · · x2n

x30 · · · x3n

x40 · · · x4n
...

...
xT0 · · · xTn

<latexit sha1_base64="K776dgLl+Ed2zAAzWvqrHBda0lc=">AAAB8XicbVA9SwNBEJ3zM8avqKXNYRCswp2IWgZtLCwimA9MjrC32UuW7O0eu3NKOPIvbCwUsfXf2Plv3CRXaOKDgcd7M8zMCxPBDXret7O0vLK6tl7YKG5ube/slvb2G0almrI6VULpVkgME1yyOnIUrJVoRuJQsGY4vJ74zUemDVfyHkcJC2LSlzzilKCVHjq3LEKitXrqlspexZvCXSR+TsqQo9YtfXV6iqYxk0gFMabtewkGGdHIqWDjYic1LCF0SPqsbakkMTNBNr147B5bpedGStuS6E7V3xMZiY0ZxaHtjAkOzLw3Ef/z2ilGl0HGZZIik3S2KEqFi8qdvO/2uGYUxcgSQjW3t7p0QDShaEMq2hD8+ZcXSeO04p9X/LuzcvUqj6MAh3AEJ+DDBVThBmpQBwoSnuEV3hzjvDjvzsesdcnJZw7gD5zPH7uCkPY=</latexit>(
<latexit sha1_base64="Utoszvz1pfkDoVdAMYxP+KzsTcs="></latexit>y00 · · · y0m
y10 · · · y1m
y20 · · · y2m
y30 · · · y3m
y40 · · · y4m
...

...
yT0 · · · yTm

<latexit sha1_base64="urK8QiheyVUzd9FMkZ2cRM+bgpY="></latexit>�00 · · · �0m0

�10 · · · �1m0

�20 · · · �2m0

�30 · · · �3m0

�40 · · · �4m0

...
...

�T0 · · · �Tm0

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="j6/X7OJ7j+v8YMMPX9321UH3JFM=">AAACAXicbVDLSsNAFJ34rPUVdSO4GSyCIJRERN0IRTcuK/QFbQyT6aQdOnkwc1MMoW78FTcuFHHrX7jzb5y2WWjrgQtnzrmXufd4seAKLOvbWFhcWl5ZLawV1zc2t7bNnd2GihJJWZ1GIpItjygmeMjqwEGwViwZCTzBmt7gZuw3h0wqHoU1SGPmBKQXcp9TAlpyzf3UBXyFO9BnQO5r+EE/T/DQBdcsWWVrAjxP7JyUUI6qa351uhFNAhYCFUSptm3F4GREAqeCjYqdRLGY0AHpsbamIQmYcrLJBSN8pJUu9iOpKwQ8UX9PZCRQKg083RkQ6KtZbyz+57UT8C+djIdxAiyk04/8RGCI8DgO3OWSURCpJoRKrnfFtE8koaBDK+oQ7NmT50njtGyfl+27s1LlOo+jgA7QITpGNrpAFXSLqqiOKHpEz+gVvRlPxovxbnxMWxeMfGYP/YHx+QOOa5Wt</latexit>

yt = ✓Txt + vt

<latexit sha1_base64="5hhj8m0YhFatb1xHCExBxMW6vNQ=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoioh6LXjxWMG2hDWWznbRLN5uwuymU0t/gxYMiXv1B3vw3btsctPXBwOO9GWbmhang2rjut1NYW9/Y3Cpul3Z29/YPyodHDZ1kiqHPEpGoVkg1Ci7RN9wIbKUKaRwKbIbD+5nfHKHSPJFPZpxiENO+5BFn1FjJvyAdMuqWK27VnYOsEi8nFchR75a/Or2EZTFKwwTVuu25qQkmVBnOBE5LnUxjStmQ9rFtqaQx6mAyP3ZKzqzSI1GibElD5urviQmNtR7Hoe2MqRnoZW8m/ue1MxPdBhMu08ygZItFUSaIScjsc9LjCpkRY0soU9zeStiAKsqMzadkQ/CWX14ljcuqd131Hq8qtbs8jiKcwCmcgwc3UIMHqIMPDDg8wyu8OdJ5cd6dj0VrwclnjuEPnM8fqGON7w==</latexit>

+ v
<latexit sha1_base64="v/U3Zn9r2rqX3yRHrBFsvmRzgb0=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1ItQ9OKxgrWFNJTNdtMu3WTD7kQIpT/DiwdFvPprvPlv3LY5aOuDgcd7M8zMC1MpDLrut1NaWV1b3yhvVra2d3b3qvsHj0ZlmvEWU1LpTkgNlyLhLRQoeSfVnMah5O1wdDv1209cG6GSB8xTHsR0kIhIMIpW8nNyTTpdHHKkvWrNrbszkGXiFaQGBZq96le3r1gW8wSZpMb4nptiMKYaBZN8UulmhqeUjeiA+5YmNOYmGM9OnpATq/RJpLStBMlM/T0xprExeRzazpji0Cx6U/E/z88wugrGIkkz5AmbL4oySVCR6f+kLzRnKHNLKNPC3krYkGrK0KZUsSF4iy8vk8ezundR9+7Pa42bIo4yHMExnIIHl9CAO2hCCxgoeIZXeHPQeXHenY95a8kpZg7hD5zPH2PAkK4=</latexit>

y = X✓

<latexit sha1_base64="5Mp7eCtNeQ7eKNRtwYqs2JHsjVw=">AAACM3icbVDLSsNAFJ34rPVVdelmsAiuSiKiLkU34qqCbYUmlMnkph2cTMLMTbEE/8mNP+JCEBeKuPUfnD4UXxcGzj3nHubeE2ZSGHTdR2dqemZ2br60UF5cWl5ZraytN02aaw4NnspUX4bMgBQKGihQwmWmgSWhhFZ4dTLUW33QRqTqAgcZBAnrKhELztBSncqZH0JXqCJMGGpxfVP2sQfIOi71ffrZeLYp+/0oRTNCY1ZZHVT0Ze1Uqm7NHRX9C7wJqJJJ1TuVez9KeZ6AQi6ZMW3PzTAomEbBJdhVcgMZ41esC20LFUvABMXo5hu6bZmIxqm2TyEdsd8dBUuMGSShnbT79cxvbUj+p7VzjA+DQqgsR1B8/FGcS4opHQZII6GBoxxYwLgWdlfKe0wzjjbmsg3B+33yX9DcrXn7Ne98r3p0PImjRDbJFtkhHjkgR+SU1EmDcHJLHsgzeXHunCfn1Xkbj045E88G+VHO+wdp6qov</latexit>2

6664

✓0
✓1
...
✓n

3

7775

<latexit sha1_base64="adxvL0fJ57gUUnUQNHF2zYl34iM=">AAACC3icbVDLSgNBEJyNrxhfUY9ehgQhgoTdIOox6MWTRDAPyK7L7GSSDJnZXWZ6A2HJ3Yu/4sWDIl79AW/+jZPHQRMLGoqqbrq7glhwDbb9bWVWVtfWN7Kbua3tnd29/P5BQ0eJoqxOIxGpVkA0EzxkdeAgWCtWjMhAsGYwuJ74zSFTmkfhPYxi5knSC3mXUwJG8vOFoQ/Y1VxiVxLoUyLS23HJPjVSTxIfHionfr5ol+0p8DJx5qSI5qj5+S+3E9FEshCoIFq3HTsGLyUKOBVsnHMTzWJCB6TH2oaGRDLtpdNfxvjYKB3cjZSpEPBU/T2REqn1SAamc3KwXvQm4n9eO4HupZfyME6AhXS2qJsIDBGeBIM7XDEKYmQIoYqbWzHtE0UomPhyJgRn8eVl0qiUnfOyc3dWrF7N48iiI1RAJeSgC1RFN6iG6oiiR/SMXtGb9WS9WO/Wx6w1Y81nDtEfWJ8/rHeaLA==</latexit>

vt ⇠ N (0,�2
t )

<latexit sha1_base64="ahjeVqzScdLf5JPA6v227Gskdko=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBZBEEoioh6LXjxWsB/QhrLZbtqlm03YnRRK6I/w4kERr/4eb/4bt20O2vpg4PHeDDPzgkQKg6777RTW1jc2t4rbpZ3dvf2D8uFR08SpZrzBYhnrdkANl0LxBgqUvJ1oTqNA8lYwup/5rTHXRsTqCScJ9yM6UCIUjKKVWhekS8Y97JUrbtWdg6wSLycVyFHvlb+6/ZilEVfIJDWm47kJ+hnVKJjk01I3NTyhbEQHvGOpohE3fjY/d0rOrNInYaxtKSRz9fdERiNjJlFgOyOKQ7PszcT/vE6K4a2fCZWkyBVbLApTSTAms99JX2jOUE4soUwLeythQ6opQ5tQyYbgLb+8SpqXVe+66j1eVWp3eRxFOIFTOAcPbqAGD1CHBjAYwTO8wpuTOC/Ou/OxaC04+cwx/IHz+QM1AI7W</latexit>

+ vt



<latexit sha1_base64="Ql1iSSggofktzpnlnxJLnKProq0=">AAAB63icbVBNSwMxEJ3Ur1q/qh69BIvgqeyKqMeiF48V7Ae0S8mm2TY0yS5JVihL/4IXD4p49Q9589+YbfegrQ8GHu/NMDMvTAQ31vO+UWltfWNzq7xd2dnd2z+oHh61TZxqylo0FrHuhsQwwRVrWW4F6yaaERkK1gknd7nfeWLa8Fg92mnCAklGikecEptLfcnVoFrz6t4ceJX4BalBgeag+tUfxjSVTFkqiDE930tskBFtORVsVumnhiWETsiI9RxVRDITZPNbZ/jMKUMcxdqVsniu/p7IiDRmKkPXKYkdm2UvF//zeqmNboKMqyS1TNHFoigV2MY4fxwPuWbUiqkjhGrubsV0TDSh1sVTcSH4yy+vkvZF3b+q+w+XtcZtEUcZTuAUzsGHa2jAPTShBRTG8Ayv8IYkekHv6GPRWkLFzDH8Afr8ARoHjkg=</latexit>

min

SOLN:
<latexit sha1_base64="ol33HuGIrMGj6yP6tcTmSwpNQhM=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E1DJoYxnBxEByhL3NXrJkd+/cnRNCyJ+wsVDE1r9j579xk1yhiQ8GHu/NMDMvSqWw6PvfXmFldW19o7hZ2tre2d0r7x80bZIZxhsskYlpRdRyKTRvoEDJW6nhVEWSP0TDm6n/8MSNFYm+x1HKQ0X7WsSCUXRSq2NFX9EudssVv+rPQJZJkJMK5Kh3y1+dXsIyxTUySa1tB36K4ZgaFEzySamTWZ5SNqR93nZUU8VtOJ7dOyEnTumRODGuNJKZ+ntiTJW1IxW5TkVxYBe9qfif184wvgrHQqcZcs3mi+JMEkzI9HnSE4YzlCNHKDPC3UrYgBrK0EVUciEEiy8vk+ZZNbioBnfnldp1HkcRjuAYTiGAS6jBLdShAQwkPMMrvHmP3ov37n3MWwtePnMIf+B9/gAtWJAQ</latexit>�t

<latexit sha1_base64="eiAW/bzi3OxsVzkQ4oChYhiAz5s=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPoKeyKqMegF48RjAlsljA7mU2GzGOZ6RXCks/w4kERr36NN//GSbIHTSxoKKq66e6KU8Et+P63V1pZXVvfKG9WtrZ3dveq+wePVmeGshbVQptOTCwTXLEWcBCskxpGZCxYOx7dTv32EzOWa/UA45RFkgwUTzgl4KSwa/lAkl4Op5NetebX/RnwMgkKUkMFmr3qV7evaSaZAiqItWHgpxDlxACngk0q3cyylNARGbDQUUUks1E+O3mCT5zSx4k2rhTgmfp7IifS2rGMXackMLSL3lT8zwszSK6jnKs0A6bofFGSCQwaT//HfW4YBTF2hFDD3a2YDokhFFxKFRdCsPjyMnk8rweX9eD+ota4KeIooyN0jM5QgK5QA92hJmohijR6Rq/ozQPvxXv3PuatJa+YOUR/4H3+AFoykU0=</latexit>�t0

<latexit sha1_base64="b11IR/tCXyhPqsVv76I+GVbzOYA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK1hbaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmlldW19o7xZ2dre2d2r7h88mjjVjLdYLGPdCajhUijeQoGSdxLNaRRI3g7GN1O//cS1EbF6wCzhfkSHSoSCUbTSfdZ3+9WaW3dnIMvEK0gNCjT71a/eIGZpxBUySY3pem6Cfk41Cib5pNJLDU8oG9Mh71qqaMSNn89OnZATqwxIGGtbCslM/T2R08iYLApsZ0RxZBa9qfif100xvPJzoZIUuWLzRWEqCcZk+jcZCM0ZyswSyrSwtxI2opoytOlUbAje4svL5PGs7l3UvbvzWuO6iKMMR3AMp+DBJTTgFprQAgZDeIZXeHOk8+K8Ox/z1pJTzBzCHzifPw2qjaY=</latexit>y0

<latexit sha1_base64="YJbCryDgNKh2e8VQ0UkI/a49bHY=">AAACB3icbVDLSgNBEJz1GeNr1aMgg0GIh4RdEfUY9OIxQl6QbMLsZDYZMvtgpldYlty8+CtePCji1V/w5t84SfYQEwsaiqpuurvcSHAFlvVjrKyurW9s5rby2zu7e/vmwWFDhbGkrE5DEcqWSxQTPGB14CBYK5KM+K5gTXd0N/Gbj0wqHgY1SCLm+GQQcI9TAlrqmSfFpNTqwJABOe/Wmt20ZI/npJ5ZsMrWFHiZ2BkpoAzVnvnd6Yc09lkAVBCl2rYVgZMSCZwKNs53YsUiQkdkwNqaBsRnykmnf4zxmVb62AulrgDwVJ2fSImvVOK7utMnMFSL3kT8z2vH4N04KQ+iGFhAZ4u8WGAI8SQU3OeSURCJJoRKrm/FdEgkoaCjy+sQ7MWXl0njomxfle2Hy0LlNosjh47RKSoiG12jCrpHVVRHFD2hF/SG3o1n49X4MD5nrStGNnOE/sD4+gX47Jgc</latexit>

(y �X✓)TW�1(y �X✓)

WEIGHTS:
<latexit sha1_base64="JU1prn2rkGFDmRtj047gZAKM6v8=">AAACF3icbVDLSgMxFM34rPU16tJNsAgVZJgpom6EohuXFfqCdjpk0nQamnmQ3BHL0L9w46+4caGIW935N6aPhbYeCDmcc+9N7vETwRXY9rextLyyurae28hvbm3v7Jp7+3UVp5KyGo1FLJs+UUzwiNWAg2DNRDIS+oI1/MHN2G/cM6l4HFVhmDA3JEHEe5wS0JJnWg18hdvAHiDrchKMim3Fg5B4dqd0itvdGJS+plK1UzrxzIJt2RPgReLMSAHNUPHMLz2EpiGLgAqiVMuxE3AzIoFTwUb5dqpYQuiABKylaURCptxsstcIH2uli3ux1CcCPFF/d2QkVGoY+royJNBX895Y/M9rpdC7dDMeJSmwiE4f6qUCQ4zHIeEul4yCGGpCqOT6r5j2iSQUdJR5HYIzv/IiqZcs59xy7s4K5etZHDl0iI5QETnoApXRLaqgGqLoET2jV/RmPBkvxrvxMS1dMmY9B+gPjM8fdUieOg==</latexit>

W = diag(�2
0 , . . . ,�

2
T )

<latexit sha1_base64="te2m9Du7CQ9daGk5fDOn8LqvgAg=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cKphbaUDbbSbt0swm7G7GE/gYvHhTx6g/y5r9x2+agrQ8GHu/NMDMvTAXXxnW/ndLK6tr6RnmzsrW9s7tX3T9o6SRTDH2WiES1Q6pRcIm+4UZgO1VI41DgQzi6mfoPj6g0T+S9GacYxHQgecQZNVbyn3q5O+lVa27dnYEsE68gNSjQ7FW/uv2EZTFKwwTVuuO5qQlyqgxnAieVbqYxpWxEB9ixVNIYdZDPjp2QE6v0SZQoW9KQmfp7Iqex1uM4tJ0xNUO96E3F/7xOZqKrIOcyzQxKNl8UZYKYhEw/J32ukBkxtoQyxe2thA2poszYfCo2BG/x5WXSOqt7F3Xv7rzWuC7iKMMRHMMpeHAJDbiFJvjAgMMzvMKbI50X5935mLeWnGLmEP7A+fwB0LmOsQ==</latexit>x0

<latexit sha1_base64="GFJ3uiVDPbmMcuHnISAr0Q4QIWU=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cKphbaUDbbSbt0swm7G7GE/gYvHhTx6g/y5r9x2+agrQ8GHu/NMDMvTAXXxnW/ndLK6tr6RnmzsrW9s7tX3T9o6SRTDH2WiES1Q6pRcIm+4UZgO1VI41DgQzi6mfoPj6g0T+S9GacYxHQgecQZNVbyn3q5N+lVa27dnYEsE68gNSjQ7FW/uv2EZTFKwwTVuuO5qQlyqgxnAieVbqYxpWxEB9ixVNIYdZDPjp2QE6v0SZQoW9KQmfp7Iqex1uM4tJ0xNUO96E3F/7xOZqKrIOcyzQxKNl8UZYKYhEw/J32ukBkxtoQyxe2thA2poszYfCo2BG/x5WXSOqt7F3Xv7rzWuC7iKMMRHMMpeHAJDbiFJvjAgMMzvMKbI50X5935mLeWnGLmEP7A+fwB0j6Osg==</latexit>x1

COST: Prior on 
<latexit sha1_base64="wnNkWfbxcGpIWO7HEk5w51P0cnc=">AAACB3icbVBNS8NAEN3Ur1q/oh4FWSxCBSmJiHosevEkLdgPaELZbLft0t0k7E6EEnrz4l/x4kERr/4Fb/4bN20P2vpg4PHeDDPzglhwDY7zbeWWlldW1/LrhY3Nre0de3evoaNEUVankYhUKyCaCR6yOnAQrBUrRmQgWDMY3mR+84EpzaPwHkYx8yXph7zHKQEjdexDDwYMCPY0l9iTBAaUiPRuXPJkclo76dhFp+xMgBeJOyNFNEO1Y3953YgmkoVABdG67Tox+ClRwKlg44KXaBYTOiR91jY0JJJpP538McbHRuniXqRMhYAn6u+JlEitRzIwndmlet7LxP+8dgK9Kz/lYZwAC+l0US8RGCKchYK7XDEKYmQIoYqbWzEdEEUomOgKJgR3/uVF0jgruxdlt3ZerFzP4sijA3SESshFl6iCblEV1RFFj+gZvaI368l6sd6tj2lrzprN7KM/sD5/APt6mLw=</latexit>

✓ ⇠ N (µ,Q)

<latexit sha1_base64="F92L0frbkS7lQpX1+IGtE9cFWNY=">AAACDXicbVDJSgNBEO2JW4zbqEcvjVGISMKMiHoMevGYQDbITEJPpydp0rPQXSOEIT/gxV/x4kERr969+Td2lkOMPih4vFdFVT0vFlyBZX0bmZXVtfWN7GZua3tnd8/cP2ioKJGU1WkkItnyiGKCh6wOHARrxZKRwBOs6Q3vJn7zgUnFo7AGo5i5AemH3OeUgJa65sk5dnDBgQEDUnSC5KxTq3bSoj1e1Lpm3ipZU+C/xJ6TPJqj0jW/nF5Ek4CFQAVRqm1bMbgpkcCpYOOckygWEzokfdbWNCQBU246/WaMT7XSw34kdYWAp+riREoCpUaBpzsDAgO17E3E/7x2Av6Nm/IwToCFdLbITwSGCE+iwT0uGQUx0oRQyfWtmA6IJBR0gDkdgr388l/SuCjZVyW7epkv387jyKIjdIwKyEbXqIzuUQXVEUWP6Bm9ojfjyXgx3o2PWWvGmM8col8wPn8AeiWZ8w==</latexit>

+ (✓ � µ)TQ�1(✓ � µ)

<latexit sha1_base64="o1dKLmcFaUVIRDTfjiBdJmbgHBY=">AAACMnicbVDLSgMxFM3UV62vqks3wSJUimVGRN0IpW5010Jf0BeZNG1DMw+SO0IZ+k1u/BLBhS4UcetHmE4HH60HQg7nnEtyj+0LrsA0n43E0vLK6lpyPbWxubW9k97dqykvkJRVqSc82bCJYoK7rAocBGv4khHHFqxuj66nfv2OScU9twJjn7UdMnB5n1MCWuqmb1swZEDwFW4V+SDb6FTqnfDEmjRy5eieqsff7Mcf4xyOE04QhbrpjJk3I+BFYsUkg2KUuunHVs+jgcNcoIIo1bRMH9ohkcCpYJNUK1DMJ3REBqypqUscptphtPIEH2mlh/ue1McFHKm/J0LiKDV2bJ10CAzVvDcV//OaAfQv2yF3/QCYS2cP9QOBwcPT/nCPS0ZBjDUhVHL9V0yHRBIKuuWULsGaX3mR1E7z1nneKp9lCsW4jiQ6QIcoiyx0gQroBpVQFVF0j57QK3ozHowX4934mEUTRjyzj/7A+PwCpQmnYQ==</latexit>

✓ =
⇣
XTW�1X +Q�1

⌘�1⇣
XTW�1y +Q�1µ

⌘

Automatic 
Relevance 

Determination 
(ARD)

<latexit sha1_base64="pXGXDRhhmoXAj2fFxtQh42GoFVg=">AAACGnicbVDLSgMxFM3UV62vqks3wSJU0DIjom6EohuXLdgHtLVkMmkbmskMyR2xDPMdbvwVNy4UcSdu/BvTdhbaeiHkcM49N7nHDQXXYNvfVmZhcWl5JbuaW1vf2NzKb+/UdRApymo0EIFqukQzwSWrAQfBmqFixHcFa7jD67HeuGdK80DewihkHZ/0Je9xSsBQ3bxTxZe4DewBYo+TflJsC2P2SNc+wm0vAG2ulJGHd/Gxk3TzBbtkTwrPAycFBZRWpZv/NINo5DMJVBCtW44dQicmCjgVLMm1I81CQoekz1oGSuIz3YknqyX4wDAe7gXKHAl4wv52xMTXeuS7ptMnMNCz2pj8T2tF0LvoxFyGETBJpw/1IoEhwOOcsMcVoyBGBhCquPkrpgOiCAWTZs6E4MyuPA/qJyXnrORUTwvlqzSOLNpD+6iIHHSOyugGVVANUfSIntErerOerBfr3fqYtmas1LOL/pT19QMH45+g</latexit>

Q = diag(�0, . . . ,�n)
�1

Linear Regression
INPUTS OUTPUTS

(Independent Variables)(Dependent Variables)
<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="vXDe7QNhqf3CfqvBdZrLR22vYcc="></latexit>x00 · · · x0n

x10 · · · x1n

x20 · · · x2n

x30 · · · x3n

x40 · · · x4n
...

...
xT0 · · · xTn

<latexit sha1_base64="K776dgLl+Ed2zAAzWvqrHBda0lc=">AAAB8XicbVA9SwNBEJ3zM8avqKXNYRCswp2IWgZtLCwimA9MjrC32UuW7O0eu3NKOPIvbCwUsfXf2Plv3CRXaOKDgcd7M8zMCxPBDXret7O0vLK6tl7YKG5ube/slvb2G0almrI6VULpVkgME1yyOnIUrJVoRuJQsGY4vJ74zUemDVfyHkcJC2LSlzzilKCVHjq3LEKitXrqlspexZvCXSR+TsqQo9YtfXV6iqYxk0gFMabtewkGGdHIqWDjYic1LCF0SPqsbakkMTNBNr147B5bpedGStuS6E7V3xMZiY0ZxaHtjAkOzLw3Ef/z2ilGl0HGZZIik3S2KEqFi8qdvO/2uGYUxcgSQjW3t7p0QDShaEMq2hD8+ZcXSeO04p9X/LuzcvUqj6MAh3AEJ+DDBVThBmpQBwoSnuEV3hzjvDjvzsesdcnJZw7gD5zPH7uCkPY=</latexit>(
<latexit sha1_base64="Utoszvz1pfkDoVdAMYxP+KzsTcs="></latexit>y00 · · · y0m
y10 · · · y1m
y20 · · · y2m
y30 · · · y3m
y40 · · · y4m
...

...
yT0 · · · yTm

<latexit sha1_base64="urK8QiheyVUzd9FMkZ2cRM+bgpY="></latexit>�00 · · · �0m0

�10 · · · �1m0

�20 · · · �2m0

�30 · · · �3m0

�40 · · · �4m0

...
...

�T0 · · · �Tm0

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="j6/X7OJ7j+v8YMMPX9321UH3JFM=">AAACAXicbVDLSsNAFJ34rPUVdSO4GSyCIJRERN0IRTcuK/QFbQyT6aQdOnkwc1MMoW78FTcuFHHrX7jzb5y2WWjrgQtnzrmXufd4seAKLOvbWFhcWl5ZLawV1zc2t7bNnd2GihJJWZ1GIpItjygmeMjqwEGwViwZCTzBmt7gZuw3h0wqHoU1SGPmBKQXcp9TAlpyzf3UBXyFO9BnQO5r+EE/T/DQBdcsWWVrAjxP7JyUUI6qa351uhFNAhYCFUSptm3F4GREAqeCjYqdRLGY0AHpsbamIQmYcrLJBSN8pJUu9iOpKwQ8UX9PZCRQKg083RkQ6KtZbyz+57UT8C+djIdxAiyk04/8RGCI8DgO3OWSURCpJoRKrnfFtE8koaBDK+oQ7NmT50njtGyfl+27s1LlOo+jgA7QITpGNrpAFXSLqqiOKHpEz+gVvRlPxovxbnxMWxeMfGYP/YHx+QOOa5Wt</latexit>

yt = ✓Txt + vt

<latexit sha1_base64="5hhj8m0YhFatb1xHCExBxMW6vNQ=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoioh6LXjxWMG2hDWWznbRLN5uwuymU0t/gxYMiXv1B3vw3btsctPXBwOO9GWbmhang2rjut1NYW9/Y3Cpul3Z29/YPyodHDZ1kiqHPEpGoVkg1Ci7RN9wIbKUKaRwKbIbD+5nfHKHSPJFPZpxiENO+5BFn1FjJvyAdMuqWK27VnYOsEi8nFchR75a/Or2EZTFKwwTVuu25qQkmVBnOBE5LnUxjStmQ9rFtqaQx6mAyP3ZKzqzSI1GibElD5urviQmNtR7Hoe2MqRnoZW8m/ue1MxPdBhMu08ygZItFUSaIScjsc9LjCpkRY0soU9zeStiAKsqMzadkQ/CWX14ljcuqd131Hq8qtbs8jiKcwCmcgwc3UIMHqIMPDDg8wyu8OdJ5cd6dj0VrwclnjuEPnM8fqGON7w==</latexit>

+ v
<latexit sha1_base64="v/U3Zn9r2rqX3yRHrBFsvmRzgb0=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1ItQ9OKxgrWFNJTNdtMu3WTD7kQIpT/DiwdFvPprvPlv3LY5aOuDgcd7M8zMC1MpDLrut1NaWV1b3yhvVra2d3b3qvsHj0ZlmvEWU1LpTkgNlyLhLRQoeSfVnMah5O1wdDv1209cG6GSB8xTHsR0kIhIMIpW8nNyTTpdHHKkvWrNrbszkGXiFaQGBZq96le3r1gW8wSZpMb4nptiMKYaBZN8UulmhqeUjeiA+5YmNOYmGM9OnpATq/RJpLStBMlM/T0xprExeRzazpji0Cx6U/E/z88wugrGIkkz5AmbL4oySVCR6f+kLzRnKHNLKNPC3krYkGrK0KZUsSF4iy8vk8ezundR9+7Pa42bIo4yHMExnIIHl9CAO2hCCxgoeIZXeHPQeXHenY95a8kpZg7hD5zPH2PAkK4=</latexit>

y = X✓

<latexit sha1_base64="5Mp7eCtNeQ7eKNRtwYqs2JHsjVw=">AAACM3icbVDLSsNAFJ34rPVVdelmsAiuSiKiLkU34qqCbYUmlMnkph2cTMLMTbEE/8mNP+JCEBeKuPUfnD4UXxcGzj3nHubeE2ZSGHTdR2dqemZ2br60UF5cWl5ZraytN02aaw4NnspUX4bMgBQKGihQwmWmgSWhhFZ4dTLUW33QRqTqAgcZBAnrKhELztBSncqZH0JXqCJMGGpxfVP2sQfIOi71ffrZeLYp+/0oRTNCY1ZZHVT0Ze1Uqm7NHRX9C7wJqJJJ1TuVez9KeZ6AQi6ZMW3PzTAomEbBJdhVcgMZ41esC20LFUvABMXo5hu6bZmIxqm2TyEdsd8dBUuMGSShnbT79cxvbUj+p7VzjA+DQqgsR1B8/FGcS4opHQZII6GBoxxYwLgWdlfKe0wzjjbmsg3B+33yX9DcrXn7Ne98r3p0PImjRDbJFtkhHjkgR+SU1EmDcHJLHsgzeXHunCfn1Xkbj045E88G+VHO+wdp6qov</latexit>2

6664

✓0
✓1
...
✓n

3

7775

<latexit sha1_base64="adxvL0fJ57gUUnUQNHF2zYl34iM=">AAACC3icbVDLSgNBEJyNrxhfUY9ehgQhgoTdIOox6MWTRDAPyK7L7GSSDJnZXWZ6A2HJ3Yu/4sWDIl79AW/+jZPHQRMLGoqqbrq7glhwDbb9bWVWVtfWN7Kbua3tnd29/P5BQ0eJoqxOIxGpVkA0EzxkdeAgWCtWjMhAsGYwuJ74zSFTmkfhPYxi5knSC3mXUwJG8vOFoQ/Y1VxiVxLoUyLS23HJPjVSTxIfHionfr5ol+0p8DJx5qSI5qj5+S+3E9FEshCoIFq3HTsGLyUKOBVsnHMTzWJCB6TH2oaGRDLtpdNfxvjYKB3cjZSpEPBU/T2REqn1SAamc3KwXvQm4n9eO4HupZfyME6AhXS2qJsIDBGeBIM7XDEKYmQIoYqbWzHtE0UomPhyJgRn8eVl0qiUnfOyc3dWrF7N48iiI1RAJeSgC1RFN6iG6oiiR/SMXtGb9WS9WO/Wx6w1Y81nDtEfWJ8/rHeaLA==</latexit>

vt ⇠ N (0,�2
t )

<latexit sha1_base64="ahjeVqzScdLf5JPA6v227Gskdko=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBZBEEoioh6LXjxWsB/QhrLZbtqlm03YnRRK6I/w4kERr/4eb/4bt20O2vpg4PHeDDPzgkQKg6777RTW1jc2t4rbpZ3dvf2D8uFR08SpZrzBYhnrdkANl0LxBgqUvJ1oTqNA8lYwup/5rTHXRsTqCScJ9yM6UCIUjKKVWhekS8Y97JUrbtWdg6wSLycVyFHvlb+6/ZilEVfIJDWm47kJ+hnVKJjk01I3NTyhbEQHvGOpohE3fjY/d0rOrNInYaxtKSRz9fdERiNjJlFgOyOKQ7PszcT/vE6K4a2fCZWkyBVbLApTSTAms99JX2jOUE4soUwLeythQ6opQ5tQyYbgLb+8SpqXVe+66j1eVWp3eRxFOIFTOAcPbqAGD1CHBjAYwTO8wpuTOC/Ou/OxaC04+cwx/IHz+QM1AI7W</latexit>

+ vt



<latexit sha1_base64="Ql1iSSggofktzpnlnxJLnKProq0=">AAAB63icbVBNSwMxEJ3Ur1q/qh69BIvgqeyKqMeiF48V7Ae0S8mm2TY0yS5JVihL/4IXD4p49Q9589+YbfegrQ8GHu/NMDMvTAQ31vO+UWltfWNzq7xd2dnd2z+oHh61TZxqylo0FrHuhsQwwRVrWW4F6yaaERkK1gknd7nfeWLa8Fg92mnCAklGikecEptLfcnVoFrz6t4ceJX4BalBgeag+tUfxjSVTFkqiDE930tskBFtORVsVumnhiWETsiI9RxVRDITZPNbZ/jMKUMcxdqVsniu/p7IiDRmKkPXKYkdm2UvF//zeqmNboKMqyS1TNHFoigV2MY4fxwPuWbUiqkjhGrubsV0TDSh1sVTcSH4yy+vkvZF3b+q+w+XtcZtEUcZTuAUzsGHa2jAPTShBRTG8Ayv8IYkekHv6GPRWkLFzDH8Afr8ARoHjkg=</latexit>

min

SOLN:
<latexit sha1_base64="ol33HuGIrMGj6yP6tcTmSwpNQhM=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E1DJoYxnBxEByhL3NXrJkd+/cnRNCyJ+wsVDE1r9j579xk1yhiQ8GHu/NMDMvSqWw6PvfXmFldW19o7hZ2tre2d0r7x80bZIZxhsskYlpRdRyKTRvoEDJW6nhVEWSP0TDm6n/8MSNFYm+x1HKQ0X7WsSCUXRSq2NFX9EudssVv+rPQJZJkJMK5Kh3y1+dXsIyxTUySa1tB36K4ZgaFEzySamTWZ5SNqR93nZUU8VtOJ7dOyEnTumRODGuNJKZ+ntiTJW1IxW5TkVxYBe9qfif184wvgrHQqcZcs3mi+JMEkzI9HnSE4YzlCNHKDPC3UrYgBrK0EVUciEEiy8vk+ZZNbioBnfnldp1HkcRjuAYTiGAS6jBLdShAQwkPMMrvHmP3ov37n3MWwtePnMIf+B9/gAtWJAQ</latexit>�t

<latexit sha1_base64="eiAW/bzi3OxsVzkQ4oChYhiAz5s=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPoKeyKqMegF48RjAlsljA7mU2GzGOZ6RXCks/w4kERr36NN//GSbIHTSxoKKq66e6KU8Et+P63V1pZXVvfKG9WtrZ3dveq+wePVmeGshbVQptOTCwTXLEWcBCskxpGZCxYOx7dTv32EzOWa/UA45RFkgwUTzgl4KSwa/lAkl4Op5NetebX/RnwMgkKUkMFmr3qV7evaSaZAiqItWHgpxDlxACngk0q3cyylNARGbDQUUUks1E+O3mCT5zSx4k2rhTgmfp7IifS2rGMXackMLSL3lT8zwszSK6jnKs0A6bofFGSCQwaT//HfW4YBTF2hFDD3a2YDokhFFxKFRdCsPjyMnk8rweX9eD+ota4KeIooyN0jM5QgK5QA92hJmohijR6Rq/ozQPvxXv3PuatJa+YOUR/4H3+AFoykU0=</latexit>�t0

<latexit sha1_base64="b11IR/tCXyhPqsVv76I+GVbzOYA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK1hbaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmlldW19o7xZ2dre2d2r7h88mjjVjLdYLGPdCajhUijeQoGSdxLNaRRI3g7GN1O//cS1EbF6wCzhfkSHSoSCUbTSfdZ3+9WaW3dnIMvEK0gNCjT71a/eIGZpxBUySY3pem6Cfk41Cib5pNJLDU8oG9Mh71qqaMSNn89OnZATqwxIGGtbCslM/T2R08iYLApsZ0RxZBa9qfif100xvPJzoZIUuWLzRWEqCcZk+jcZCM0ZyswSyrSwtxI2opoytOlUbAje4svL5PGs7l3UvbvzWuO6iKMMR3AMp+DBJTTgFprQAgZDeIZXeHOk8+K8Ox/z1pJTzBzCHzifPw2qjaY=</latexit>y0

<latexit sha1_base64="YJbCryDgNKh2e8VQ0UkI/a49bHY=">AAACB3icbVDLSgNBEJz1GeNr1aMgg0GIh4RdEfUY9OIxQl6QbMLsZDYZMvtgpldYlty8+CtePCji1V/w5t84SfYQEwsaiqpuurvcSHAFlvVjrKyurW9s5rby2zu7e/vmwWFDhbGkrE5DEcqWSxQTPGB14CBYK5KM+K5gTXd0N/Gbj0wqHgY1SCLm+GQQcI9TAlrqmSfFpNTqwJABOe/Wmt20ZI/npJ5ZsMrWFHiZ2BkpoAzVnvnd6Yc09lkAVBCl2rYVgZMSCZwKNs53YsUiQkdkwNqaBsRnykmnf4zxmVb62AulrgDwVJ2fSImvVOK7utMnMFSL3kT8z2vH4N04KQ+iGFhAZ4u8WGAI8SQU3OeSURCJJoRKrm/FdEgkoaCjy+sQ7MWXl0njomxfle2Hy0LlNosjh47RKSoiG12jCrpHVVRHFD2hF/SG3o1n49X4MD5nrStGNnOE/sD4+gX47Jgc</latexit>

(y �X✓)TW�1(y �X✓)

WEIGHTS:
<latexit sha1_base64="JU1prn2rkGFDmRtj047gZAKM6v8=">AAACF3icbVDLSgMxFM34rPU16tJNsAgVZJgpom6EohuXFfqCdjpk0nQamnmQ3BHL0L9w46+4caGIW935N6aPhbYeCDmcc+9N7vETwRXY9rextLyyurae28hvbm3v7Jp7+3UVp5KyGo1FLJs+UUzwiNWAg2DNRDIS+oI1/MHN2G/cM6l4HFVhmDA3JEHEe5wS0JJnWg18hdvAHiDrchKMim3Fg5B4dqd0itvdGJS+plK1UzrxzIJt2RPgReLMSAHNUPHMLz2EpiGLgAqiVMuxE3AzIoFTwUb5dqpYQuiABKylaURCptxsstcIH2uli3ux1CcCPFF/d2QkVGoY+royJNBX895Y/M9rpdC7dDMeJSmwiE4f6qUCQ4zHIeEul4yCGGpCqOT6r5j2iSQUdJR5HYIzv/IiqZcs59xy7s4K5etZHDl0iI5QETnoApXRLaqgGqLoET2jV/RmPBkvxrvxMS1dMmY9B+gPjM8fdUieOg==</latexit>

W = diag(�2
0 , . . . ,�

2
T )

<latexit sha1_base64="te2m9Du7CQ9daGk5fDOn8LqvgAg=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cKphbaUDbbSbt0swm7G7GE/gYvHhTx6g/y5r9x2+agrQ8GHu/NMDMvTAXXxnW/ndLK6tr6RnmzsrW9s7tX3T9o6SRTDH2WiES1Q6pRcIm+4UZgO1VI41DgQzi6mfoPj6g0T+S9GacYxHQgecQZNVbyn3q5O+lVa27dnYEsE68gNSjQ7FW/uv2EZTFKwwTVuuO5qQlyqgxnAieVbqYxpWxEB9ixVNIYdZDPjp2QE6v0SZQoW9KQmfp7Iqex1uM4tJ0xNUO96E3F/7xOZqKrIOcyzQxKNl8UZYKYhEw/J32ukBkxtoQyxe2thA2poszYfCo2BG/x5WXSOqt7F3Xv7rzWuC7iKMMRHMMpeHAJDbiFJvjAgMMzvMKbI50X5935mLeWnGLmEP7A+fwB0LmOsQ==</latexit>x0

<latexit sha1_base64="GFJ3uiVDPbmMcuHnISAr0Q4QIWU=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cKphbaUDbbSbt0swm7G7GE/gYvHhTx6g/y5r9x2+agrQ8GHu/NMDMvTAXXxnW/ndLK6tr6RnmzsrW9s7tX3T9o6SRTDH2WiES1Q6pRcIm+4UZgO1VI41DgQzi6mfoPj6g0T+S9GacYxHQgecQZNVbyn3q5N+lVa27dnYEsE68gNSjQ7FW/uv2EZTFKwwTVuuO5qQlyqgxnAieVbqYxpWxEB9ixVNIYdZDPjp2QE6v0SZQoW9KQmfp7Iqex1uM4tJ0xNUO96E3F/7xOZqKrIOcyzQxKNl8UZYKYhEw/J32ukBkxtoQyxe2thA2poszYfCo2BG/x5WXSOqt7F3Xv7rzWuC7iKMMRHMMpeHAJDbiFJvjAgMMzvMKbI50X5935mLeWnGLmEP7A+fwB0j6Osg==</latexit>x1

COST: Prior on 
<latexit sha1_base64="wnNkWfbxcGpIWO7HEk5w51P0cnc=">AAACB3icbVBNS8NAEN3Ur1q/oh4FWSxCBSmJiHosevEkLdgPaELZbLft0t0k7E6EEnrz4l/x4kERr/4Fb/4bN20P2vpg4PHeDDPzglhwDY7zbeWWlldW1/LrhY3Nre0de3evoaNEUVankYhUKyCaCR6yOnAQrBUrRmQgWDMY3mR+84EpzaPwHkYx8yXph7zHKQEjdexDDwYMCPY0l9iTBAaUiPRuXPJkclo76dhFp+xMgBeJOyNFNEO1Y3953YgmkoVABdG67Tox+ClRwKlg44KXaBYTOiR91jY0JJJpP538McbHRuniXqRMhYAn6u+JlEitRzIwndmlet7LxP+8dgK9Kz/lYZwAC+l0US8RGCKchYK7XDEKYmQIoYqbWzEdEEUomOgKJgR3/uVF0jgruxdlt3ZerFzP4sijA3SESshFl6iCblEV1RFFj+gZvaI368l6sd6tj2lrzprN7KM/sD5/APt6mLw=</latexit>

✓ ⇠ N (µ,Q)

<latexit sha1_base64="F92L0frbkS7lQpX1+IGtE9cFWNY=">AAACDXicbVDJSgNBEO2JW4zbqEcvjVGISMKMiHoMevGYQDbITEJPpydp0rPQXSOEIT/gxV/x4kERr969+Td2lkOMPih4vFdFVT0vFlyBZX0bmZXVtfWN7GZua3tnd8/cP2ioKJGU1WkkItnyiGKCh6wOHARrxZKRwBOs6Q3vJn7zgUnFo7AGo5i5AemH3OeUgJa65sk5dnDBgQEDUnSC5KxTq3bSoj1e1Lpm3ipZU+C/xJ6TPJqj0jW/nF5Ek4CFQAVRqm1bMbgpkcCpYOOckygWEzokfdbWNCQBU246/WaMT7XSw34kdYWAp+riREoCpUaBpzsDAgO17E3E/7x2Av6Nm/IwToCFdLbITwSGCE+iwT0uGQUx0oRQyfWtmA6IJBR0gDkdgr388l/SuCjZVyW7epkv387jyKIjdIwKyEbXqIzuUQXVEUWP6Bm9ojfjyXgx3o2PWWvGmM8col8wPn8AeiWZ8w==</latexit>

+ (✓ � µ)TQ�1(✓ � µ)

<latexit sha1_base64="o1dKLmcFaUVIRDTfjiBdJmbgHBY=">AAACMnicbVDLSgMxFM3UV62vqks3wSJUimVGRN0IpW5010Jf0BeZNG1DMw+SO0IZ+k1u/BLBhS4UcetHmE4HH60HQg7nnEtyj+0LrsA0n43E0vLK6lpyPbWxubW9k97dqykvkJRVqSc82bCJYoK7rAocBGv4khHHFqxuj66nfv2OScU9twJjn7UdMnB5n1MCWuqmb1swZEDwFW4V+SDb6FTqnfDEmjRy5eieqsff7Mcf4xyOE04QhbrpjJk3I+BFYsUkg2KUuunHVs+jgcNcoIIo1bRMH9ohkcCpYJNUK1DMJ3REBqypqUscptphtPIEH2mlh/ue1McFHKm/J0LiKDV2bJ10CAzVvDcV//OaAfQv2yF3/QCYS2cP9QOBwcPT/nCPS0ZBjDUhVHL9V0yHRBIKuuWULsGaX3mR1E7z1nneKp9lCsW4jiQ6QIcoiyx0gQroBpVQFVF0j57QK3ozHowX4934mEUTRjyzj/7A+PwCpQmnYQ==</latexit>

✓ =
⇣
XTW�1X +Q�1

⌘�1⇣
XTW�1y +Q�1µ

⌘

General  
Bayesian 

Regression

<latexit sha1_base64="I6V1j2aCNYbVITzNoLR/XGYAq98=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae2oWy2k3bpZhN2N0IJ/RdePCji1X/jzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqz02CA9nTJGXNIvV9yqOwdZJV5OKpCj3i9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bXzwlZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1IQ3fsZlkhqUbLEoTAUxMZm9TwZcITNiYgllittbCRtRRZmxIZVsCN7yy6ukdVH1rqpe47JSu83jKMIJnMI5eHANNbiHOjSBgYRneIU3RzsvzrvzsWgtOPnMMfyB8/kD+ZGPzw==</latexit>

Q � 0

Linear Regression
INPUTS OUTPUTS

(Independent Variables)(Dependent Variables)
<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="vXDe7QNhqf3CfqvBdZrLR22vYcc="></latexit>x00 · · · x0n

x10 · · · x1n

x20 · · · x2n

x30 · · · x3n

x40 · · · x4n
...

...
xT0 · · · xTn

<latexit sha1_base64="K776dgLl+Ed2zAAzWvqrHBda0lc=">AAAB8XicbVA9SwNBEJ3zM8avqKXNYRCswp2IWgZtLCwimA9MjrC32UuW7O0eu3NKOPIvbCwUsfXf2Plv3CRXaOKDgcd7M8zMCxPBDXret7O0vLK6tl7YKG5ube/slvb2G0almrI6VULpVkgME1yyOnIUrJVoRuJQsGY4vJ74zUemDVfyHkcJC2LSlzzilKCVHjq3LEKitXrqlspexZvCXSR+TsqQo9YtfXV6iqYxk0gFMabtewkGGdHIqWDjYic1LCF0SPqsbakkMTNBNr147B5bpedGStuS6E7V3xMZiY0ZxaHtjAkOzLw3Ef/z2ilGl0HGZZIik3S2KEqFi8qdvO/2uGYUxcgSQjW3t7p0QDShaEMq2hD8+ZcXSeO04p9X/LuzcvUqj6MAh3AEJ+DDBVThBmpQBwoSnuEV3hzjvDjvzsesdcnJZw7gD5zPH7uCkPY=</latexit>(
<latexit sha1_base64="Utoszvz1pfkDoVdAMYxP+KzsTcs="></latexit>y00 · · · y0m
y10 · · · y1m
y20 · · · y2m
y30 · · · y3m
y40 · · · y4m
...

...
yT0 · · · yTm

<latexit sha1_base64="urK8QiheyVUzd9FMkZ2cRM+bgpY="></latexit>�00 · · · �0m0

�10 · · · �1m0

�20 · · · �2m0

�30 · · · �3m0

�40 · · · �4m0

...
...

�T0 · · · �Tm0

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="j6/X7OJ7j+v8YMMPX9321UH3JFM=">AAACAXicbVDLSsNAFJ34rPUVdSO4GSyCIJRERN0IRTcuK/QFbQyT6aQdOnkwc1MMoW78FTcuFHHrX7jzb5y2WWjrgQtnzrmXufd4seAKLOvbWFhcWl5ZLawV1zc2t7bNnd2GihJJWZ1GIpItjygmeMjqwEGwViwZCTzBmt7gZuw3h0wqHoU1SGPmBKQXcp9TAlpyzf3UBXyFO9BnQO5r+EE/T/DQBdcsWWVrAjxP7JyUUI6qa351uhFNAhYCFUSptm3F4GREAqeCjYqdRLGY0AHpsbamIQmYcrLJBSN8pJUu9iOpKwQ8UX9PZCRQKg083RkQ6KtZbyz+57UT8C+djIdxAiyk04/8RGCI8DgO3OWSURCpJoRKrnfFtE8koaBDK+oQ7NmT50njtGyfl+27s1LlOo+jgA7QITpGNrpAFXSLqqiOKHpEz+gVvRlPxovxbnxMWxeMfGYP/YHx+QOOa5Wt</latexit>

yt = ✓Txt + vt

<latexit sha1_base64="5hhj8m0YhFatb1xHCExBxMW6vNQ=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoioh6LXjxWMG2hDWWznbRLN5uwuymU0t/gxYMiXv1B3vw3btsctPXBwOO9GWbmhang2rjut1NYW9/Y3Cpul3Z29/YPyodHDZ1kiqHPEpGoVkg1Ci7RN9wIbKUKaRwKbIbD+5nfHKHSPJFPZpxiENO+5BFn1FjJvyAdMuqWK27VnYOsEi8nFchR75a/Or2EZTFKwwTVuu25qQkmVBnOBE5LnUxjStmQ9rFtqaQx6mAyP3ZKzqzSI1GibElD5urviQmNtR7Hoe2MqRnoZW8m/ue1MxPdBhMu08ygZItFUSaIScjsc9LjCpkRY0soU9zeStiAKsqMzadkQ/CWX14ljcuqd131Hq8qtbs8jiKcwCmcgwc3UIMHqIMPDDg8wyu8OdJ5cd6dj0VrwclnjuEPnM8fqGON7w==</latexit>

+ v
<latexit sha1_base64="v/U3Zn9r2rqX3yRHrBFsvmRzgb0=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1ItQ9OKxgrWFNJTNdtMu3WTD7kQIpT/DiwdFvPprvPlv3LY5aOuDgcd7M8zMC1MpDLrut1NaWV1b3yhvVra2d3b3qvsHj0ZlmvEWU1LpTkgNlyLhLRQoeSfVnMah5O1wdDv1209cG6GSB8xTHsR0kIhIMIpW8nNyTTpdHHKkvWrNrbszkGXiFaQGBZq96le3r1gW8wSZpMb4nptiMKYaBZN8UulmhqeUjeiA+5YmNOYmGM9OnpATq/RJpLStBMlM/T0xprExeRzazpji0Cx6U/E/z88wugrGIkkz5AmbL4oySVCR6f+kLzRnKHNLKNPC3krYkGrK0KZUsSF4iy8vk8ezundR9+7Pa42bIo4yHMExnIIHl9CAO2hCCxgoeIZXeHPQeXHenY95a8kpZg7hD5zPH2PAkK4=</latexit>

y = X✓

<latexit sha1_base64="5Mp7eCtNeQ7eKNRtwYqs2JHsjVw=">AAACM3icbVDLSsNAFJ34rPVVdelmsAiuSiKiLkU34qqCbYUmlMnkph2cTMLMTbEE/8mNP+JCEBeKuPUfnD4UXxcGzj3nHubeE2ZSGHTdR2dqemZ2br60UF5cWl5ZraytN02aaw4NnspUX4bMgBQKGihQwmWmgSWhhFZ4dTLUW33QRqTqAgcZBAnrKhELztBSncqZH0JXqCJMGGpxfVP2sQfIOi71ffrZeLYp+/0oRTNCY1ZZHVT0Ze1Uqm7NHRX9C7wJqJJJ1TuVez9KeZ6AQi6ZMW3PzTAomEbBJdhVcgMZ41esC20LFUvABMXo5hu6bZmIxqm2TyEdsd8dBUuMGSShnbT79cxvbUj+p7VzjA+DQqgsR1B8/FGcS4opHQZII6GBoxxYwLgWdlfKe0wzjjbmsg3B+33yX9DcrXn7Ne98r3p0PImjRDbJFtkhHjkgR+SU1EmDcHJLHsgzeXHunCfn1Xkbj045E88G+VHO+wdp6qov</latexit>2

6664

✓0
✓1
...
✓n

3

7775

<latexit sha1_base64="adxvL0fJ57gUUnUQNHF2zYl34iM=">AAACC3icbVDLSgNBEJyNrxhfUY9ehgQhgoTdIOox6MWTRDAPyK7L7GSSDJnZXWZ6A2HJ3Yu/4sWDIl79AW/+jZPHQRMLGoqqbrq7glhwDbb9bWVWVtfWN7Kbua3tnd29/P5BQ0eJoqxOIxGpVkA0EzxkdeAgWCtWjMhAsGYwuJ74zSFTmkfhPYxi5knSC3mXUwJG8vOFoQ/Y1VxiVxLoUyLS23HJPjVSTxIfHionfr5ol+0p8DJx5qSI5qj5+S+3E9FEshCoIFq3HTsGLyUKOBVsnHMTzWJCB6TH2oaGRDLtpdNfxvjYKB3cjZSpEPBU/T2REqn1SAamc3KwXvQm4n9eO4HupZfyME6AhXS2qJsIDBGeBIM7XDEKYmQIoYqbWzHtE0UomPhyJgRn8eVl0qiUnfOyc3dWrF7N48iiI1RAJeSgC1RFN6iG6oiiR/SMXtGb9WS9WO/Wx6w1Y81nDtEfWJ8/rHeaLA==</latexit>

vt ⇠ N (0,�2
t )

<latexit sha1_base64="ahjeVqzScdLf5JPA6v227Gskdko=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBZBEEoioh6LXjxWsB/QhrLZbtqlm03YnRRK6I/w4kERr/4eb/4bt20O2vpg4PHeDDPzgkQKg6777RTW1jc2t4rbpZ3dvf2D8uFR08SpZrzBYhnrdkANl0LxBgqUvJ1oTqNA8lYwup/5rTHXRsTqCScJ9yM6UCIUjKKVWhekS8Y97JUrbtWdg6wSLycVyFHvlb+6/ZilEVfIJDWm47kJ+hnVKJjk01I3NTyhbEQHvGOpohE3fjY/d0rOrNInYaxtKSRz9fdERiNjJlFgOyOKQ7PszcT/vE6K4a2fCZWkyBVbLApTSTAms99JX2jOUE4soUwLeythQ6opQ5tQyYbgLb+8SpqXVe+66j1eVWp3eRxFOIFTOAcPbqAGD1CHBjAYwTO8wpuTOC/Ou/OxaC04+cwx/IHz+QM1AI7W</latexit>

+ vt



<latexit sha1_base64="ol33HuGIrMGj6yP6tcTmSwpNQhM=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E1DJoYxnBxEByhL3NXrJkd+/cnRNCyJ+wsVDE1r9j579xk1yhiQ8GHu/NMDMvSqWw6PvfXmFldW19o7hZ2tre2d0r7x80bZIZxhsskYlpRdRyKTRvoEDJW6nhVEWSP0TDm6n/8MSNFYm+x1HKQ0X7WsSCUXRSq2NFX9EudssVv+rPQJZJkJMK5Kh3y1+dXsIyxTUySa1tB36K4ZgaFEzySamTWZ5SNqR93nZUU8VtOJ7dOyEnTumRODGuNJKZ+ntiTJW1IxW5TkVxYBe9qfif184wvgrHQqcZcs3mi+JMEkzI9HnSE4YzlCNHKDPC3UrYgBrK0EVUciEEiy8vk+ZZNbioBnfnldp1HkcRjuAYTiGAS6jBLdShAQwkPMMrvHmP3ov37n3MWwtePnMIf+B9/gAtWJAQ</latexit>�t

<latexit sha1_base64="eiAW/bzi3OxsVzkQ4oChYhiAz5s=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPoKeyKqMegF48RjAlsljA7mU2GzGOZ6RXCks/w4kERr36NN//GSbIHTSxoKKq66e6KU8Et+P63V1pZXVvfKG9WtrZ3dveq+wePVmeGshbVQptOTCwTXLEWcBCskxpGZCxYOx7dTv32EzOWa/UA45RFkgwUTzgl4KSwa/lAkl4Op5NetebX/RnwMgkKUkMFmr3qV7evaSaZAiqItWHgpxDlxACngk0q3cyylNARGbDQUUUks1E+O3mCT5zSx4k2rhTgmfp7IifS2rGMXackMLSL3lT8zwszSK6jnKs0A6bofFGSCQwaT//HfW4YBTF2hFDD3a2YDokhFFxKFRdCsPjyMnk8rweX9eD+ota4KeIooyN0jM5QgK5QA92hJmohijR6Rq/ozQPvxXv3PuatJa+YOUR/4H3+AFoykU0=</latexit>�t0

<latexit sha1_base64="b11IR/tCXyhPqsVv76I+GVbzOYA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK1hbaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmlldW19o7xZ2dre2d2r7h88mjjVjLdYLGPdCajhUijeQoGSdxLNaRRI3g7GN1O//cS1EbF6wCzhfkSHSoSCUbTSfdZ3+9WaW3dnIMvEK0gNCjT71a/eIGZpxBUySY3pem6Cfk41Cib5pNJLDU8oG9Mh71qqaMSNn89OnZATqwxIGGtbCslM/T2R08iYLApsZ0RxZBa9qfif100xvPJzoZIUuWLzRWEqCcZk+jcZCM0ZyswSyrSwtxI2opoytOlUbAje4svL5PGs7l3UvbvzWuO6iKMMR3AMp+DBJTTgFprQAgZDeIZXeHOk8+K8Ox/z1pJTzBzCHzifPw2qjaY=</latexit>y0

<latexit sha1_base64="te2m9Du7CQ9daGk5fDOn8LqvgAg=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cKphbaUDbbSbt0swm7G7GE/gYvHhTx6g/y5r9x2+agrQ8GHu/NMDMvTAXXxnW/ndLK6tr6RnmzsrW9s7tX3T9o6SRTDH2WiES1Q6pRcIm+4UZgO1VI41DgQzi6mfoPj6g0T+S9GacYxHQgecQZNVbyn3q5O+lVa27dnYEsE68gNSjQ7FW/uv2EZTFKwwTVuuO5qQlyqgxnAieVbqYxpWxEB9ixVNIYdZDPjp2QE6v0SZQoW9KQmfp7Iqex1uM4tJ0xNUO96E3F/7xOZqKrIOcyzQxKNl8UZYKYhEw/J32ukBkxtoQyxe2thA2poszYfCo2BG/x5WXSOqt7F3Xv7rzWuC7iKMMRHMMpeHAJDbiFJvjAgMMzvMKbI50X5935mLeWnGLmEP7A+fwB0LmOsQ==</latexit>x0

<latexit sha1_base64="GFJ3uiVDPbmMcuHnISAr0Q4QIWU=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cKphbaUDbbSbt0swm7G7GE/gYvHhTx6g/y5r9x2+agrQ8GHu/NMDMvTAXXxnW/ndLK6tr6RnmzsrW9s7tX3T9o6SRTDH2WiES1Q6pRcIm+4UZgO1VI41DgQzi6mfoPj6g0T+S9GacYxHQgecQZNVbyn3q5N+lVa27dnYEsE68gNSjQ7FW/uv2EZTFKwwTVuuO5qQlyqgxnAieVbqYxpWxEB9ixVNIYdZDPjp2QE6v0SZQoW9KQmfp7Iqex1uM4tJ0xNUO96E3F/7xOZqKrIOcyzQxKNl8UZYKYhEw/J32ukBkxtoQyxe2thA2poszYfCo2BG/x5WXSOqt7F3Xv7rzWuC7iKMMRHMMpeHAJDbiFJvjAgMMzvMKbI50X5935mLeWnGLmEP7A+fwB0j6Osg==</latexit>x1

COST:
<latexit sha1_base64="UW3/lGldpZgQv0o/0xjVPMnX2bQ=">AAACE3icbVDLSgMxFM3UV62vqks3wSKIYJkpoi6LblxWsA/ojCWTZtrQTGZI7ghl7D+48VfcuFDErRt3/o3ptIvaeuBeDufcS3KPHwuuwbZ/rNzS8srqWn69sLG5tb1T3N1r6ChRlNVpJCLV8olmgktWBw6CtWLFSOgL1vQH12O/+cCU5pG8g2HMvJD0JA84JWCkTvHEDbnELnZ93nvMGh7iU9xyoc+AzMj3lU6xZJftDHiROFNSQlPUOsVvtxvRJGQSqCBatx07Bi8lCjgVbFRwE81iQgekx9qGShIy7aXZTSN8ZJQuDiJlSgLO1NmNlIRaD0PfTIYE+nreG4v/ee0Egksv5TJOgEk6eShIBIYIjwPCXa4YBTE0hFDFzV8x7RNFKJgYCyYEZ/7kRdKolJ3zsnN7VqpeTePIowN0iI6Rgy5QFd2gGqojip7QC3pD79az9Wp9WJ+T0Zw13dlHf2B9/QJcXp05</latexit>

min
����y �X✓

����2

REGULARIZATION

<latexit sha1_base64="8O9QME0b6Kwx/IuOGred2s82kVU=">AAAB+XicbVBNS8NAEN3Ur1q/oh69LBahIpRERD0WvXisYD+gCWWz3TRLN9mwOymU0H/ixYMiXv0n3vw3btsctPXBwOO9GWbmBangGhzn2yqtrW9sbpW3Kzu7e/sH9uFRW8tMUdaiUkjVDYhmgiesBRwE66aKkTgQrBOM7md+Z8yU5jJ5gknK/JgMEx5ySsBIfdu+wB72VCRrHkQMyHnfrjp1Zw68StyCVFGBZt/+8gaSZjFLgAqidc91UvBzooBTwaYVL9MsJXREhqxnaEJipv18fvkUnxllgEOpTCWA5+rviZzEWk/iwHTGBCK97M3E/7xeBuGtn/MkzYAldLEozAQGiWcx4AFXjIKYGEKo4uZWTCOiCAUTVsWE4C6/vEral3X3uu4+XlUbd0UcZXSCTlENuegGNdADaqIWomiMntErerNy68V6tz4WrSWrmDlGf2B9/gDTupKA</latexit>

+ ⇢(✓)

Ridge 
Regression “small    ”

<latexit sha1_base64="YzkBaHoFFgA9Ezjpdv4zeHlVYLs=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Rj04jGCeUCyhNnJbDJmdmaZ6RVCyD948aCIV//Hm3/jJNmDJhY0FFXddHdFqRQWff/bW1ldW9/YLGwVt3d29/ZLB4cNqzPDeJ1pqU0ropZLoXgdBUreSg2nSSR5MxreTv3mEzdWaPWAo5SHCe0rEQtG0UmNDg440m6p7Ff8GcgyCXJShhy1bumr09MsS7hCJqm17cBPMRxTg4JJPil2MstTyoa0z9uOKppwG45n107IqVN6JNbGlUIyU39PjGli7SiJXGdCcWAXvan4n9fOML4Ox0KlGXLF5oviTBLUZPo66QnDGcqRI5QZ4W4lbEANZegCKroQgsWXl0njvBJcVoL7i3L1Jo+jAMdwAmcQwBVU4Q5qUAcGj/AMr/Dmae/Fe/c+5q0rXj5zBH/gff4Ape+PLg==</latexit>

✓

<latexit sha1_base64="ntN2uEGaOJW/ve6p7T6PU0bDLe4=">AAACH3icbVDLTgIxFO3gC/E16tJNIzHBDZkhBl0S3bjERB4Jg6RTCjR0ppP2jglB/sSNv+LGhcYYd/yNnWEWCp6kN6fn3Jv2Hj8SXIPjzK3c2vrG5lZ+u7Czu7d/YB8eNbWMFWUNKoVUbZ9oJnjIGsBBsHakGAl8wVr++CbxW49MaS7De5hErBuQYcgHnBIwUs+uemokSx6MGJBz7EVKRiCx5/PhU1rwwsLZJam9ykOlZxedspMCrxI3I0WUod6zv72+pHHAQqCCaN1xnQi6U6KAU8FmBS/WLCJ0TIasY2hIAqa703S/GT4zSh8PpDInBJyqvyemJNB6EvimMyAw0steIv7ndWIYXHWnPIxiYCFdPDSIBTYRJGHhPleMgpgYQqji5q+YjogiFEykBROCu7zyKmlWym617N5dFGvXWRx5dIJOUQm56BLV0C2qowai6Bm9onf0Yb1Yb9an9bVozVnZzDH6A2v+A2VnopA=</latexit>

⇢(✓) /
����✓

����2
2

Linear Regression
INPUTS OUTPUTS

(Independent Variables)(Dependent Variables)
<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="vXDe7QNhqf3CfqvBdZrLR22vYcc="></latexit>x00 · · · x0n

x10 · · · x1n

x20 · · · x2n

x30 · · · x3n

x40 · · · x4n
...

...
xT0 · · · xTn

<latexit sha1_base64="K776dgLl+Ed2zAAzWvqrHBda0lc=">AAAB8XicbVA9SwNBEJ3zM8avqKXNYRCswp2IWgZtLCwimA9MjrC32UuW7O0eu3NKOPIvbCwUsfXf2Plv3CRXaOKDgcd7M8zMCxPBDXret7O0vLK6tl7YKG5ube/slvb2G0almrI6VULpVkgME1yyOnIUrJVoRuJQsGY4vJ74zUemDVfyHkcJC2LSlzzilKCVHjq3LEKitXrqlspexZvCXSR+TsqQo9YtfXV6iqYxk0gFMabtewkGGdHIqWDjYic1LCF0SPqsbakkMTNBNr147B5bpedGStuS6E7V3xMZiY0ZxaHtjAkOzLw3Ef/z2ilGl0HGZZIik3S2KEqFi8qdvO/2uGYUxcgSQjW3t7p0QDShaEMq2hD8+ZcXSeO04p9X/LuzcvUqj6MAh3AEJ+DDBVThBmpQBwoSnuEV3hzjvDjvzsesdcnJZw7gD5zPH7uCkPY=</latexit>(
<latexit sha1_base64="Utoszvz1pfkDoVdAMYxP+KzsTcs="></latexit>y00 · · · y0m
y10 · · · y1m
y20 · · · y2m
y30 · · · y3m
y40 · · · y4m
...

...
yT0 · · · yTm

<latexit sha1_base64="urK8QiheyVUzd9FMkZ2cRM+bgpY="></latexit>�00 · · · �0m0

�10 · · · �1m0

�20 · · · �2m0

�30 · · · �3m0

�40 · · · �4m0

...
...

�T0 · · · �Tm0

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="5Mp7eCtNeQ7eKNRtwYqs2JHsjVw=">AAACM3icbVDLSsNAFJ34rPVVdelmsAiuSiKiLkU34qqCbYUmlMnkph2cTMLMTbEE/8mNP+JCEBeKuPUfnD4UXxcGzj3nHubeE2ZSGHTdR2dqemZ2br60UF5cWl5ZraytN02aaw4NnspUX4bMgBQKGihQwmWmgSWhhFZ4dTLUW33QRqTqAgcZBAnrKhELztBSncqZH0JXqCJMGGpxfVP2sQfIOi71ffrZeLYp+/0oRTNCY1ZZHVT0Ze1Uqm7NHRX9C7wJqJJJ1TuVez9KeZ6AQi6ZMW3PzTAomEbBJdhVcgMZ41esC20LFUvABMXo5hu6bZmIxqm2TyEdsd8dBUuMGSShnbT79cxvbUj+p7VzjA+DQqgsR1B8/FGcS4opHQZII6GBoxxYwLgWdlfKe0wzjjbmsg3B+33yX9DcrXn7Ne98r3p0PImjRDbJFtkhHjkgR+SU1EmDcHJLHsgzeXHunCfn1Xkbj045E88G+VHO+wdp6qov</latexit>2

6664

✓0
✓1
...
✓n

3

7775

<latexit sha1_base64="j6/X7OJ7j+v8YMMPX9321UH3JFM=">AAACAXicbVDLSsNAFJ34rPUVdSO4GSyCIJRERN0IRTcuK/QFbQyT6aQdOnkwc1MMoW78FTcuFHHrX7jzb5y2WWjrgQtnzrmXufd4seAKLOvbWFhcWl5ZLawV1zc2t7bNnd2GihJJWZ1GIpItjygmeMjqwEGwViwZCTzBmt7gZuw3h0wqHoU1SGPmBKQXcp9TAlpyzf3UBXyFO9BnQO5r+EE/T/DQBdcsWWVrAjxP7JyUUI6qa351uhFNAhYCFUSptm3F4GREAqeCjYqdRLGY0AHpsbamIQmYcrLJBSN8pJUu9iOpKwQ8UX9PZCRQKg083RkQ6KtZbyz+57UT8C+djIdxAiyk04/8RGCI8DgO3OWSURCpJoRKrnfFtE8koaBDK+oQ7NmT50njtGyfl+27s1LlOo+jgA7QITpGNrpAFXSLqqiOKHpEz+gVvRlPxovxbnxMWxeMfGYP/YHx+QOOa5Wt</latexit>

yt = ✓Txt + vt

<latexit sha1_base64="v/U3Zn9r2rqX3yRHrBFsvmRzgb0=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1ItQ9OKxgrWFNJTNdtMu3WTD7kQIpT/DiwdFvPprvPlv3LY5aOuDgcd7M8zMC1MpDLrut1NaWV1b3yhvVra2d3b3qvsHj0ZlmvEWU1LpTkgNlyLhLRQoeSfVnMah5O1wdDv1209cG6GSB8xTHsR0kIhIMIpW8nNyTTpdHHKkvWrNrbszkGXiFaQGBZq96le3r1gW8wSZpMb4nptiMKYaBZN8UulmhqeUjeiA+5YmNOYmGM9OnpATq/RJpLStBMlM/T0xprExeRzazpji0Cx6U/E/z88wugrGIkkz5AmbL4oySVCR6f+kLzRnKHNLKNPC3krYkGrK0KZUsSF4iy8vk8ezundR9+7Pa42bIo4yHMExnIIHl9CAO2hCCxgoeIZXeHPQeXHenY95a8kpZg7hD5zPH2PAkK4=</latexit>

y = X✓



<latexit sha1_base64="ol33HuGIrMGj6yP6tcTmSwpNQhM=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E1DJoYxnBxEByhL3NXrJkd+/cnRNCyJ+wsVDE1r9j579xk1yhiQ8GHu/NMDMvSqWw6PvfXmFldW19o7hZ2tre2d0r7x80bZIZxhsskYlpRdRyKTRvoEDJW6nhVEWSP0TDm6n/8MSNFYm+x1HKQ0X7WsSCUXRSq2NFX9EudssVv+rPQJZJkJMK5Kh3y1+dXsIyxTUySa1tB36K4ZgaFEzySamTWZ5SNqR93nZUU8VtOJ7dOyEnTumRODGuNJKZ+ntiTJW1IxW5TkVxYBe9qfif184wvgrHQqcZcs3mi+JMEkzI9HnSE4YzlCNHKDPC3UrYgBrK0EVUciEEiy8vk+ZZNbioBnfnldp1HkcRjuAYTiGAS6jBLdShAQwkPMMrvHmP3ov37n3MWwtePnMIf+B9/gAtWJAQ</latexit>�t

<latexit sha1_base64="eiAW/bzi3OxsVzkQ4oChYhiAz5s=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPoKeyKqMegF48RjAlsljA7mU2GzGOZ6RXCks/w4kERr36NN//GSbIHTSxoKKq66e6KU8Et+P63V1pZXVvfKG9WtrZ3dveq+wePVmeGshbVQptOTCwTXLEWcBCskxpGZCxYOx7dTv32EzOWa/UA45RFkgwUTzgl4KSwa/lAkl4Op5NetebX/RnwMgkKUkMFmr3qV7evaSaZAiqItWHgpxDlxACngk0q3cyylNARGbDQUUUks1E+O3mCT5zSx4k2rhTgmfp7IifS2rGMXackMLSL3lT8zwszSK6jnKs0A6bofFGSCQwaT//HfW4YBTF2hFDD3a2YDokhFFxKFRdCsPjyMnk8rweX9eD+ota4KeIooyN0jM5QgK5QA92hJmohijR6Rq/ozQPvxXv3PuatJa+YOUR/4H3+AFoykU0=</latexit>�t0

<latexit sha1_base64="b11IR/tCXyhPqsVv76I+GVbzOYA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK1hbaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmlldW19o7xZ2dre2d2r7h88mjjVjLdYLGPdCajhUijeQoGSdxLNaRRI3g7GN1O//cS1EbF6wCzhfkSHSoSCUbTSfdZ3+9WaW3dnIMvEK0gNCjT71a/eIGZpxBUySY3pem6Cfk41Cib5pNJLDU8oG9Mh71qqaMSNn89OnZATqwxIGGtbCslM/T2R08iYLApsZ0RxZBa9qfif100xvPJzoZIUuWLzRWEqCcZk+jcZCM0ZyswSyrSwtxI2opoytOlUbAje4svL5PGs7l3UvbvzWuO6iKMMR3AMp+DBJTTgFprQAgZDeIZXeHOk8+K8Ox/z1pJTzBzCHzifPw2qjaY=</latexit>y0

<latexit sha1_base64="te2m9Du7CQ9daGk5fDOn8LqvgAg=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cKphbaUDbbSbt0swm7G7GE/gYvHhTx6g/y5r9x2+agrQ8GHu/NMDMvTAXXxnW/ndLK6tr6RnmzsrW9s7tX3T9o6SRTDH2WiES1Q6pRcIm+4UZgO1VI41DgQzi6mfoPj6g0T+S9GacYxHQgecQZNVbyn3q5O+lVa27dnYEsE68gNSjQ7FW/uv2EZTFKwwTVuuO5qQlyqgxnAieVbqYxpWxEB9ixVNIYdZDPjp2QE6v0SZQoW9KQmfp7Iqex1uM4tJ0xNUO96E3F/7xOZqKrIOcyzQxKNl8UZYKYhEw/J32ukBkxtoQyxe2thA2poszYfCo2BG/x5WXSOqt7F3Xv7rzWuC7iKMMRHMMpeHAJDbiFJvjAgMMzvMKbI50X5935mLeWnGLmEP7A+fwB0LmOsQ==</latexit>x0

<latexit sha1_base64="GFJ3uiVDPbmMcuHnISAr0Q4QIWU=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cKphbaUDbbSbt0swm7G7GE/gYvHhTx6g/y5r9x2+agrQ8GHu/NMDMvTAXXxnW/ndLK6tr6RnmzsrW9s7tX3T9o6SRTDH2WiES1Q6pRcIm+4UZgO1VI41DgQzi6mfoPj6g0T+S9GacYxHQgecQZNVbyn3q5N+lVa27dnYEsE68gNSjQ7FW/uv2EZTFKwwTVuuO5qQlyqgxnAieVbqYxpWxEB9ixVNIYdZDPjp2QE6v0SZQoW9KQmfp7Iqex1uM4tJ0xNUO96E3F/7xOZqKrIOcyzQxKNl8UZYKYhEw/J32ukBkxtoQyxe2thA2poszYfCo2BG/x5WXSOqt7F3Xv7rzWuC7iKMMRHMMpeHAJDbiFJvjAgMMzvMKbI50X5935mLeWnGLmEP7A+fwB0j6Osg==</latexit>x1

COST:

REGULARIZATION

Ridge 
Regression “small    ”

<latexit sha1_base64="YzkBaHoFFgA9Ezjpdv4zeHlVYLs=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Rj04jGCeUCyhNnJbDJmdmaZ6RVCyD948aCIV//Hm3/jJNmDJhY0FFXddHdFqRQWff/bW1ldW9/YLGwVt3d29/ZLB4cNqzPDeJ1pqU0ropZLoXgdBUreSg2nSSR5MxreTv3mEzdWaPWAo5SHCe0rEQtG0UmNDg440m6p7Ff8GcgyCXJShhy1bumr09MsS7hCJqm17cBPMRxTg4JJPil2MstTyoa0z9uOKppwG45n107IqVN6JNbGlUIyU39PjGli7SiJXGdCcWAXvan4n9fOML4Ox0KlGXLF5oviTBLUZPo66QnDGcqRI5QZ4W4lbEANZegCKroQgsWXl0njvBJcVoL7i3L1Jo+jAMdwAmcQwBVU4Q5qUAcGj/AMr/Dmae/Fe/c+5q0rXj5zBH/gff4Ape+PLg==</latexit>

✓

<latexit sha1_base64="ntN2uEGaOJW/ve6p7T6PU0bDLe4=">AAACH3icbVDLTgIxFO3gC/E16tJNIzHBDZkhBl0S3bjERB4Jg6RTCjR0ppP2jglB/sSNv+LGhcYYd/yNnWEWCp6kN6fn3Jv2Hj8SXIPjzK3c2vrG5lZ+u7Czu7d/YB8eNbWMFWUNKoVUbZ9oJnjIGsBBsHakGAl8wVr++CbxW49MaS7De5hErBuQYcgHnBIwUs+uemokSx6MGJBz7EVKRiCx5/PhU1rwwsLZJam9ykOlZxedspMCrxI3I0WUod6zv72+pHHAQqCCaN1xnQi6U6KAU8FmBS/WLCJ0TIasY2hIAqa703S/GT4zSh8PpDInBJyqvyemJNB6EvimMyAw0steIv7ndWIYXHWnPIxiYCFdPDSIBTYRJGHhPleMgpgYQqji5q+YjogiFEykBROCu7zyKmlWym617N5dFGvXWRx5dIJOUQm56BLV0C2qowai6Bm9onf0Yb1Yb9an9bVozVnZzDH6A2v+A2VnopA=</latexit>

⇢(✓) /
����✓

����2
2

L1-LASSO “sparsity”
<latexit sha1_base64="OsTnqhe1Rm3qIL11iOLAayFt0Bk=">AAACHXicbVC7TsMwFHXKq5RXgJHFokIqS5WgChgrWBiLRB9SU1WO6zRWnTiyb5Cq0h9h4VdYGECIgQXxN7hpBmg5kq+Oz7lX9j1+IrgGx/m2Ciura+sbxc3S1vbO7p69f9DSMlWUNakUUnV8opngMWsCB8E6iWIk8gVr+6Prmd++Z0pzGd/BOGG9iAxjHnBKwEh9u+apUFY8CBmQU+wlSiYgsefz4UNW8NzC+WVW+27fLjtVJwNeJm5OyihHo29/egNJ04jFQAXRuus6CfQmRAGngk1LXqpZQuiIDFnX0JhETPcm2XZTfGKUAQ6kMicGnKm/JyYk0noc+aYzIhDqRW8m/ud1UwguexMeJymwmM4fClKBTQCzqPCAK0ZBjA0hVHHzV0xDoggFE2jJhOAurrxMWmdV97zq3tbK9as8jiI6Qseoglx0geroBjVQE1H0iJ7RK3qznqwX6936mLcWrHzmEP2B9fUDF/yh6w==</latexit>

⇢(✓) /
����✓

����
1

<latexit sha1_base64="AcS2nOgVRtbcCKanngEY/8elzrs=">AAACMXicbZBNS8NAEIY3ftb4VfXoZbEInkoioh5FLz1WsFVoStlspu3iZhN2J2IJ/Ute/CfipQdFvPon3LRB/BpYeHjfGXbmDVMpDHrexJmbX1hcWq6suKtr6xub1a3ttkkyzaHFE5nom5AZkEJBCwVKuEk1sDiUcB3eXhT+9R1oIxJ1haMUujEbKNEXnKGVetVGEMJAqDyMGWpxP6auR4OABjgEZD1/yndRgqag75aibgAq+hrsVWte3ZsW/Qt+CTVSVrNXfQqihGcxKOSSGdPxvRS7OdMouISxG2QGUsZv2QA6FhWLwXTz6cVjum+ViPYTbZ9COlW/T+QsNmYUh7bT7jc0v71C/M/rZNg/7eZCpRmC4rOP+pmkmNAiPhoJDRzlyALjWthdKR8yzTjakF0bgv/75L/QPqz7x3X/8qh2dl7GUSG7ZI8cEJ+ckDPSIE3SIpw8kGfyQl6dR2fivDnvs9Y5p5zZIT/K+fgEqoiotA==</latexit>2

666664

0
✓1
...
0
✓n

3

777775

Linear Regression
INPUTS OUTPUTS

(Independent Variables)(Dependent Variables)
<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="vXDe7QNhqf3CfqvBdZrLR22vYcc="></latexit>x00 · · · x0n

x10 · · · x1n

x20 · · · x2n

x30 · · · x3n

x40 · · · x4n
...

...
xT0 · · · xTn

<latexit sha1_base64="K776dgLl+Ed2zAAzWvqrHBda0lc=">AAAB8XicbVA9SwNBEJ3zM8avqKXNYRCswp2IWgZtLCwimA9MjrC32UuW7O0eu3NKOPIvbCwUsfXf2Plv3CRXaOKDgcd7M8zMCxPBDXret7O0vLK6tl7YKG5ube/slvb2G0almrI6VULpVkgME1yyOnIUrJVoRuJQsGY4vJ74zUemDVfyHkcJC2LSlzzilKCVHjq3LEKitXrqlspexZvCXSR+TsqQo9YtfXV6iqYxk0gFMabtewkGGdHIqWDjYic1LCF0SPqsbakkMTNBNr147B5bpedGStuS6E7V3xMZiY0ZxaHtjAkOzLw3Ef/z2ilGl0HGZZIik3S2KEqFi8qdvO/2uGYUxcgSQjW3t7p0QDShaEMq2hD8+ZcXSeO04p9X/LuzcvUqj6MAh3AEJ+DDBVThBmpQBwoSnuEV3hzjvDjvzsesdcnJZw7gD5zPH7uCkPY=</latexit>(
<latexit sha1_base64="Utoszvz1pfkDoVdAMYxP+KzsTcs="></latexit>y00 · · · y0m
y10 · · · y1m
y20 · · · y2m
y30 · · · y3m
y40 · · · y4m
...

...
yT0 · · · yTm

<latexit sha1_base64="urK8QiheyVUzd9FMkZ2cRM+bgpY="></latexit>�00 · · · �0m0

�10 · · · �1m0

�20 · · · �2m0

�30 · · · �3m0

�40 · · · �4m0

...
...

�T0 · · · �Tm0

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="j6/X7OJ7j+v8YMMPX9321UH3JFM=">AAACAXicbVDLSsNAFJ34rPUVdSO4GSyCIJRERN0IRTcuK/QFbQyT6aQdOnkwc1MMoW78FTcuFHHrX7jzb5y2WWjrgQtnzrmXufd4seAKLOvbWFhcWl5ZLawV1zc2t7bNnd2GihJJWZ1GIpItjygmeMjqwEGwViwZCTzBmt7gZuw3h0wqHoU1SGPmBKQXcp9TAlpyzf3UBXyFO9BnQO5r+EE/T/DQBdcsWWVrAjxP7JyUUI6qa351uhFNAhYCFUSptm3F4GREAqeCjYqdRLGY0AHpsbamIQmYcrLJBSN8pJUu9iOpKwQ8UX9PZCRQKg083RkQ6KtZbyz+57UT8C+djIdxAiyk04/8RGCI8DgO3OWSURCpJoRKrnfFtE8koaBDK+oQ7NmT50njtGyfl+27s1LlOo+jgA7QITpGNrpAFXSLqqiOKHpEz+gVvRlPxovxbnxMWxeMfGYP/YHx+QOOa5Wt</latexit>

yt = ✓Txt + vt

<latexit sha1_base64="v/U3Zn9r2rqX3yRHrBFsvmRzgb0=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1ItQ9OKxgrWFNJTNdtMu3WTD7kQIpT/DiwdFvPprvPlv3LY5aOuDgcd7M8zMC1MpDLrut1NaWV1b3yhvVra2d3b3qvsHj0ZlmvEWU1LpTkgNlyLhLRQoeSfVnMah5O1wdDv1209cG6GSB8xTHsR0kIhIMIpW8nNyTTpdHHKkvWrNrbszkGXiFaQGBZq96le3r1gW8wSZpMb4nptiMKYaBZN8UulmhqeUjeiA+5YmNOYmGM9OnpATq/RJpLStBMlM/T0xprExeRzazpji0Cx6U/E/z88wugrGIkkz5AmbL4oySVCR6f+kLzRnKHNLKNPC3krYkGrK0KZUsSF4iy8vk8ezundR9+7Pa42bIo4yHMExnIIHl9CAO2hCCxgoeIZXeHPQeXHenY95a8kpZg7hD5zPH2PAkK4=</latexit>

y = X✓

<latexit sha1_base64="UW3/lGldpZgQv0o/0xjVPMnX2bQ=">AAACE3icbVDLSgMxFM3UV62vqks3wSKIYJkpoi6LblxWsA/ojCWTZtrQTGZI7ghl7D+48VfcuFDErRt3/o3ptIvaeuBeDufcS3KPHwuuwbZ/rNzS8srqWn69sLG5tb1T3N1r6ChRlNVpJCLV8olmgktWBw6CtWLFSOgL1vQH12O/+cCU5pG8g2HMvJD0JA84JWCkTvHEDbnELnZ93nvMGh7iU9xyoc+AzMj3lU6xZJftDHiROFNSQlPUOsVvtxvRJGQSqCBatx07Bi8lCjgVbFRwE81iQgekx9qGShIy7aXZTSN8ZJQuDiJlSgLO1NmNlIRaD0PfTIYE+nreG4v/ee0Egksv5TJOgEk6eShIBIYIjwPCXa4YBTE0hFDFzV8x7RNFKJgYCyYEZ/7kRdKolJ3zsnN7VqpeTePIowN0iI6Rgy5QFd2gGqojip7QC3pD79az9Wp9WJ+T0Zw13dlHf2B9/QJcXp05</latexit>

min
����y �X✓

����2 <latexit sha1_base64="8O9QME0b6Kwx/IuOGred2s82kVU=">AAAB+XicbVBNS8NAEN3Ur1q/oh69LBahIpRERD0WvXisYD+gCWWz3TRLN9mwOymU0H/ixYMiXv0n3vw3btsctPXBwOO9GWbmBangGhzn2yqtrW9sbpW3Kzu7e/sH9uFRW8tMUdaiUkjVDYhmgiesBRwE66aKkTgQrBOM7md+Z8yU5jJ5gknK/JgMEx5ySsBIfdu+wB72VCRrHkQMyHnfrjp1Zw68StyCVFGBZt/+8gaSZjFLgAqidc91UvBzooBTwaYVL9MsJXREhqxnaEJipv18fvkUnxllgEOpTCWA5+rviZzEWk/iwHTGBCK97M3E/7xeBuGtn/MkzYAldLEozAQGiWcx4AFXjIKYGEKo4uZWTCOiCAUTVsWE4C6/vEral3X3uu4+XlUbd0UcZXSCTlENuegGNdADaqIWomiMntErerNy68V6tz4WrSWrmDlGf2B9/gDTupKA</latexit>

+ ⇢(✓)



<latexit sha1_base64="ol33HuGIrMGj6yP6tcTmSwpNQhM=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E1DJoYxnBxEByhL3NXrJkd+/cnRNCyJ+wsVDE1r9j579xk1yhiQ8GHu/NMDMvSqWw6PvfXmFldW19o7hZ2tre2d0r7x80bZIZxhsskYlpRdRyKTRvoEDJW6nhVEWSP0TDm6n/8MSNFYm+x1HKQ0X7WsSCUXRSq2NFX9EudssVv+rPQJZJkJMK5Kh3y1+dXsIyxTUySa1tB36K4ZgaFEzySamTWZ5SNqR93nZUU8VtOJ7dOyEnTumRODGuNJKZ+ntiTJW1IxW5TkVxYBe9qfif184wvgrHQqcZcs3mi+JMEkzI9HnSE4YzlCNHKDPC3UrYgBrK0EVUciEEiy8vk+ZZNbioBnfnldp1HkcRjuAYTiGAS6jBLdShAQwkPMMrvHmP3ov37n3MWwtePnMIf+B9/gAtWJAQ</latexit>�t

<latexit sha1_base64="eiAW/bzi3OxsVzkQ4oChYhiAz5s=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPoKeyKqMegF48RjAlsljA7mU2GzGOZ6RXCks/w4kERr36NN//GSbIHTSxoKKq66e6KU8Et+P63V1pZXVvfKG9WtrZ3dveq+wePVmeGshbVQptOTCwTXLEWcBCskxpGZCxYOx7dTv32EzOWa/UA45RFkgwUTzgl4KSwa/lAkl4Op5NetebX/RnwMgkKUkMFmr3qV7evaSaZAiqItWHgpxDlxACngk0q3cyylNARGbDQUUUks1E+O3mCT5zSx4k2rhTgmfp7IifS2rGMXackMLSL3lT8zwszSK6jnKs0A6bofFGSCQwaT//HfW4YBTF2hFDD3a2YDokhFFxKFRdCsPjyMnk8rweX9eD+ota4KeIooyN0jM5QgK5QA92hJmohijR6Rq/ozQPvxXv3PuatJa+YOUR/4H3+AFoykU0=</latexit>�t0

<latexit sha1_base64="b11IR/tCXyhPqsVv76I+GVbzOYA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK1hbaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmlldW19o7xZ2dre2d2r7h88mjjVjLdYLGPdCajhUijeQoGSdxLNaRRI3g7GN1O//cS1EbF6wCzhfkSHSoSCUbTSfdZ3+9WaW3dnIMvEK0gNCjT71a/eIGZpxBUySY3pem6Cfk41Cib5pNJLDU8oG9Mh71qqaMSNn89OnZATqwxIGGtbCslM/T2R08iYLApsZ0RxZBa9qfif100xvPJzoZIUuWLzRWEqCcZk+jcZCM0ZyswSyrSwtxI2opoytOlUbAje4svL5PGs7l3UvbvzWuO6iKMMR3AMp+DBJTTgFprQAgZDeIZXeHOk8+K8Ox/z1pJTzBzCHzifPw2qjaY=</latexit>y0

<latexit sha1_base64="te2m9Du7CQ9daGk5fDOn8LqvgAg=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cKphbaUDbbSbt0swm7G7GE/gYvHhTx6g/y5r9x2+agrQ8GHu/NMDMvTAXXxnW/ndLK6tr6RnmzsrW9s7tX3T9o6SRTDH2WiES1Q6pRcIm+4UZgO1VI41DgQzi6mfoPj6g0T+S9GacYxHQgecQZNVbyn3q5O+lVa27dnYEsE68gNSjQ7FW/uv2EZTFKwwTVuuO5qQlyqgxnAieVbqYxpWxEB9ixVNIYdZDPjp2QE6v0SZQoW9KQmfp7Iqex1uM4tJ0xNUO96E3F/7xOZqKrIOcyzQxKNl8UZYKYhEw/J32ukBkxtoQyxe2thA2poszYfCo2BG/x5WXSOqt7F3Xv7rzWuC7iKMMRHMMpeHAJDbiFJvjAgMMzvMKbI50X5935mLeWnGLmEP7A+fwB0LmOsQ==</latexit>x0

<latexit sha1_base64="GFJ3uiVDPbmMcuHnISAr0Q4QIWU=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cKphbaUDbbSbt0swm7G7GE/gYvHhTx6g/y5r9x2+agrQ8GHu/NMDMvTAXXxnW/ndLK6tr6RnmzsrW9s7tX3T9o6SRTDH2WiES1Q6pRcIm+4UZgO1VI41DgQzi6mfoPj6g0T+S9GacYxHQgecQZNVbyn3q5N+lVa27dnYEsE68gNSjQ7FW/uv2EZTFKwwTVuuO5qQlyqgxnAieVbqYxpWxEB9ixVNIYdZDPjp2QE6v0SZQoW9KQmfp7Iqex1uM4tJ0xNUO96E3F/7xOZqKrIOcyzQxKNl8UZYKYhEw/J32ukBkxtoQyxe2thA2poszYfCo2BG/x5WXSOqt7F3Xv7rzWuC7iKMMRHMMpeHAJDbiFJvjAgMMzvMKbI50X5935mLeWnGLmEP7A+fwB0j6Osg==</latexit>x1

REGULARIZATION

Ridge 
Regression “small    ”

<latexit sha1_base64="YzkBaHoFFgA9Ezjpdv4zeHlVYLs=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Rj04jGCeUCyhNnJbDJmdmaZ6RVCyD948aCIV//Hm3/jJNmDJhY0FFXddHdFqRQWff/bW1ldW9/YLGwVt3d29/ZLB4cNqzPDeJ1pqU0ropZLoXgdBUreSg2nSSR5MxreTv3mEzdWaPWAo5SHCe0rEQtG0UmNDg440m6p7Ff8GcgyCXJShhy1bumr09MsS7hCJqm17cBPMRxTg4JJPil2MstTyoa0z9uOKppwG45n107IqVN6JNbGlUIyU39PjGli7SiJXGdCcWAXvan4n9fOML4Ox0KlGXLF5oviTBLUZPo66QnDGcqRI5QZ4W4lbEANZegCKroQgsWXl0njvBJcVoL7i3L1Jo+jAMdwAmcQwBVU4Q5qUAcGj/AMr/Dmae/Fe/c+5q0rXj5zBH/gff4Ape+PLg==</latexit>

✓

<latexit sha1_base64="ntN2uEGaOJW/ve6p7T6PU0bDLe4=">AAACH3icbVDLTgIxFO3gC/E16tJNIzHBDZkhBl0S3bjERB4Jg6RTCjR0ppP2jglB/sSNv+LGhcYYd/yNnWEWCp6kN6fn3Jv2Hj8SXIPjzK3c2vrG5lZ+u7Czu7d/YB8eNbWMFWUNKoVUbZ9oJnjIGsBBsHakGAl8wVr++CbxW49MaS7De5hErBuQYcgHnBIwUs+uemokSx6MGJBz7EVKRiCx5/PhU1rwwsLZJam9ykOlZxedspMCrxI3I0WUod6zv72+pHHAQqCCaN1xnQi6U6KAU8FmBS/WLCJ0TIasY2hIAqa703S/GT4zSh8PpDInBJyqvyemJNB6EvimMyAw0steIv7ndWIYXHWnPIxiYCFdPDSIBTYRJGHhPleMgpgYQqji5q+YjogiFEykBROCu7zyKmlWym617N5dFGvXWRx5dIJOUQm56BLV0C2qowai6Bm9onf0Yb1Yb9an9bVozVnZzDH6A2v+A2VnopA=</latexit>

⇢(✓) /
����✓

����2
2

L1-LASSO “sparsity”

Orthogonal Matching 
Pursuit (OMP) “Sparsity limit”

<latexit sha1_base64="OsTnqhe1Rm3qIL11iOLAayFt0Bk=">AAACHXicbVC7TsMwFHXKq5RXgJHFokIqS5WgChgrWBiLRB9SU1WO6zRWnTiyb5Cq0h9h4VdYGECIgQXxN7hpBmg5kq+Oz7lX9j1+IrgGx/m2Ciura+sbxc3S1vbO7p69f9DSMlWUNakUUnV8opngMWsCB8E6iWIk8gVr+6Prmd++Z0pzGd/BOGG9iAxjHnBKwEh9u+apUFY8CBmQU+wlSiYgsefz4UNW8NzC+WVW+27fLjtVJwNeJm5OyihHo29/egNJ04jFQAXRuus6CfQmRAGngk1LXqpZQuiIDFnX0JhETPcm2XZTfGKUAQ6kMicGnKm/JyYk0noc+aYzIhDqRW8m/ud1UwguexMeJymwmM4fClKBTQCzqPCAK0ZBjA0hVHHzV0xDoggFE2jJhOAurrxMWmdV97zq3tbK9as8jiI6Qseoglx0geroBjVQE1H0iJ7RK3qznqwX6936mLcWrHzmEP2B9fUDF/yh6w==</latexit>

⇢(✓) /
����✓

����
1

Linear Regression

COST:

<latexit sha1_base64="AcS2nOgVRtbcCKanngEY/8elzrs=">AAACMXicbZBNS8NAEIY3ftb4VfXoZbEInkoioh5FLz1WsFVoStlspu3iZhN2J2IJ/Ute/CfipQdFvPon3LRB/BpYeHjfGXbmDVMpDHrexJmbX1hcWq6suKtr6xub1a3ttkkyzaHFE5nom5AZkEJBCwVKuEk1sDiUcB3eXhT+9R1oIxJ1haMUujEbKNEXnKGVetVGEMJAqDyMGWpxP6auR4OABjgEZD1/yndRgqag75aibgAq+hrsVWte3ZsW/Qt+CTVSVrNXfQqihGcxKOSSGdPxvRS7OdMouISxG2QGUsZv2QA6FhWLwXTz6cVjum+ViPYTbZ9COlW/T+QsNmYUh7bT7jc0v71C/M/rZNg/7eZCpRmC4rOP+pmkmNAiPhoJDRzlyALjWthdKR8yzTjakF0bgv/75L/QPqz7x3X/8qh2dl7GUSG7ZI8cEJ+ckDPSIE3SIpw8kGfyQl6dR2fivDnvs9Y5p5zZIT/K+fgEqoiotA==</latexit>2

666664

0
✓1
...
0
✓n

3

777775

INPUTS OUTPUTS
(Independent Variables)(Dependent Variables)

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="vXDe7QNhqf3CfqvBdZrLR22vYcc="></latexit>x00 · · · x0n

x10 · · · x1n

x20 · · · x2n

x30 · · · x3n

x40 · · · x4n
...

...
xT0 · · · xTn

<latexit sha1_base64="K776dgLl+Ed2zAAzWvqrHBda0lc=">AAAB8XicbVA9SwNBEJ3zM8avqKXNYRCswp2IWgZtLCwimA9MjrC32UuW7O0eu3NKOPIvbCwUsfXf2Plv3CRXaOKDgcd7M8zMCxPBDXret7O0vLK6tl7YKG5ube/slvb2G0almrI6VULpVkgME1yyOnIUrJVoRuJQsGY4vJ74zUemDVfyHkcJC2LSlzzilKCVHjq3LEKitXrqlspexZvCXSR+TsqQo9YtfXV6iqYxk0gFMabtewkGGdHIqWDjYic1LCF0SPqsbakkMTNBNr147B5bpedGStuS6E7V3xMZiY0ZxaHtjAkOzLw3Ef/z2ilGl0HGZZIik3S2KEqFi8qdvO/2uGYUxcgSQjW3t7p0QDShaEMq2hD8+ZcXSeO04p9X/LuzcvUqj6MAh3AEJ+DDBVThBmpQBwoSnuEV3hzjvDjvzsesdcnJZw7gD5zPH7uCkPY=</latexit>(
<latexit sha1_base64="Utoszvz1pfkDoVdAMYxP+KzsTcs="></latexit>y00 · · · y0m
y10 · · · y1m
y20 · · · y2m
y30 · · · y3m
y40 · · · y4m
...

...
yT0 · · · yTm

<latexit sha1_base64="urK8QiheyVUzd9FMkZ2cRM+bgpY="></latexit>�00 · · · �0m0

�10 · · · �1m0

�20 · · · �2m0

�30 · · · �3m0

�40 · · · �4m0

...
...

�T0 · · · �Tm0

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="j6/X7OJ7j+v8YMMPX9321UH3JFM=">AAACAXicbVDLSsNAFJ34rPUVdSO4GSyCIJRERN0IRTcuK/QFbQyT6aQdOnkwc1MMoW78FTcuFHHrX7jzb5y2WWjrgQtnzrmXufd4seAKLOvbWFhcWl5ZLawV1zc2t7bNnd2GihJJWZ1GIpItjygmeMjqwEGwViwZCTzBmt7gZuw3h0wqHoU1SGPmBKQXcp9TAlpyzf3UBXyFO9BnQO5r+EE/T/DQBdcsWWVrAjxP7JyUUI6qa351uhFNAhYCFUSptm3F4GREAqeCjYqdRLGY0AHpsbamIQmYcrLJBSN8pJUu9iOpKwQ8UX9PZCRQKg083RkQ6KtZbyz+57UT8C+djIdxAiyk04/8RGCI8DgO3OWSURCpJoRKrnfFtE8koaBDK+oQ7NmT50njtGyfl+27s1LlOo+jgA7QITpGNrpAFXSLqqiOKHpEz+gVvRlPxovxbnxMWxeMfGYP/YHx+QOOa5Wt</latexit>

yt = ✓Txt + vt

<latexit sha1_base64="v/U3Zn9r2rqX3yRHrBFsvmRzgb0=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1ItQ9OKxgrWFNJTNdtMu3WTD7kQIpT/DiwdFvPprvPlv3LY5aOuDgcd7M8zMC1MpDLrut1NaWV1b3yhvVra2d3b3qvsHj0ZlmvEWU1LpTkgNlyLhLRQoeSfVnMah5O1wdDv1209cG6GSB8xTHsR0kIhIMIpW8nNyTTpdHHKkvWrNrbszkGXiFaQGBZq96le3r1gW8wSZpMb4nptiMKYaBZN8UulmhqeUjeiA+5YmNOYmGM9OnpATq/RJpLStBMlM/T0xprExeRzazpji0Cx6U/E/z88wugrGIkkz5AmbL4oySVCR6f+kLzRnKHNLKNPC3krYkGrK0KZUsSF4iy8vk8ezundR9+7Pa42bIo4yHMExnIIHl9CAO2hCCxgoeIZXeHPQeXHenY95a8kpZg7hD5zPH2PAkK4=</latexit>

y = X✓

<latexit sha1_base64="UW3/lGldpZgQv0o/0xjVPMnX2bQ=">AAACE3icbVDLSgMxFM3UV62vqks3wSKIYJkpoi6LblxWsA/ojCWTZtrQTGZI7ghl7D+48VfcuFDErRt3/o3ptIvaeuBeDufcS3KPHwuuwbZ/rNzS8srqWn69sLG5tb1T3N1r6ChRlNVpJCLV8olmgktWBw6CtWLFSOgL1vQH12O/+cCU5pG8g2HMvJD0JA84JWCkTvHEDbnELnZ93nvMGh7iU9xyoc+AzMj3lU6xZJftDHiROFNSQlPUOsVvtxvRJGQSqCBatx07Bi8lCjgVbFRwE81iQgekx9qGShIy7aXZTSN8ZJQuDiJlSgLO1NmNlIRaD0PfTIYE+nreG4v/ee0Egksv5TJOgEk6eShIBIYIjwPCXa4YBTE0hFDFzV8x7RNFKJgYCyYEZ/7kRdKolJ3zsnN7VqpeTePIowN0iI6Rgy5QFd2gGqojip7QC3pD79az9Wp9WJ+T0Zw13dlHf2B9/QJcXp05</latexit>

min
����y �X✓

����2 <latexit sha1_base64="8O9QME0b6Kwx/IuOGred2s82kVU=">AAAB+XicbVBNS8NAEN3Ur1q/oh69LBahIpRERD0WvXisYD+gCWWz3TRLN9mwOymU0H/ixYMiXv0n3vw3btsctPXBwOO9GWbmBangGhzn2yqtrW9sbpW3Kzu7e/sH9uFRW8tMUdaiUkjVDYhmgiesBRwE66aKkTgQrBOM7md+Z8yU5jJ5gknK/JgMEx5ySsBIfdu+wB72VCRrHkQMyHnfrjp1Zw68StyCVFGBZt/+8gaSZjFLgAqidc91UvBzooBTwaYVL9MsJXREhqxnaEJipv18fvkUnxllgEOpTCWA5+rviZzEWk/iwHTGBCK97M3E/7xeBuGtn/MkzYAldLEozAQGiWcx4AFXjIKYGEKo4uZWTCOiCAUTVsWE4C6/vEral3X3uu4+XlUbd0UcZXSCTlENuegGNdADaqIWomiMntErerNy68V6tz4WrSWrmDlGf2B9/gDTupKA</latexit>

+ ⇢(✓)



<latexit sha1_base64="ol33HuGIrMGj6yP6tcTmSwpNQhM=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E1DJoYxnBxEByhL3NXrJkd+/cnRNCyJ+wsVDE1r9j579xk1yhiQ8GHu/NMDMvSqWw6PvfXmFldW19o7hZ2tre2d0r7x80bZIZxhsskYlpRdRyKTRvoEDJW6nhVEWSP0TDm6n/8MSNFYm+x1HKQ0X7WsSCUXRSq2NFX9EudssVv+rPQJZJkJMK5Kh3y1+dXsIyxTUySa1tB36K4ZgaFEzySamTWZ5SNqR93nZUU8VtOJ7dOyEnTumRODGuNJKZ+ntiTJW1IxW5TkVxYBe9qfif184wvgrHQqcZcs3mi+JMEkzI9HnSE4YzlCNHKDPC3UrYgBrK0EVUciEEiy8vk+ZZNbioBnfnldp1HkcRjuAYTiGAS6jBLdShAQwkPMMrvHmP3ov37n3MWwtePnMIf+B9/gAtWJAQ</latexit>�t

<latexit sha1_base64="eiAW/bzi3OxsVzkQ4oChYhiAz5s=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPoKeyKqMegF48RjAlsljA7mU2GzGOZ6RXCks/w4kERr36NN//GSbIHTSxoKKq66e6KU8Et+P63V1pZXVvfKG9WtrZ3dveq+wePVmeGshbVQptOTCwTXLEWcBCskxpGZCxYOx7dTv32EzOWa/UA45RFkgwUTzgl4KSwa/lAkl4Op5NetebX/RnwMgkKUkMFmr3qV7evaSaZAiqItWHgpxDlxACngk0q3cyylNARGbDQUUUks1E+O3mCT5zSx4k2rhTgmfp7IifS2rGMXackMLSL3lT8zwszSK6jnKs0A6bofFGSCQwaT//HfW4YBTF2hFDD3a2YDokhFFxKFRdCsPjyMnk8rweX9eD+ota4KeIooyN0jM5QgK5QA92hJmohijR6Rq/ozQPvxXv3PuatJa+YOUR/4H3+AFoykU0=</latexit>�t0

<latexit sha1_base64="b11IR/tCXyhPqsVv76I+GVbzOYA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK1hbaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmlldW19o7xZ2dre2d2r7h88mjjVjLdYLGPdCajhUijeQoGSdxLNaRRI3g7GN1O//cS1EbF6wCzhfkSHSoSCUbTSfdZ3+9WaW3dnIMvEK0gNCjT71a/eIGZpxBUySY3pem6Cfk41Cib5pNJLDU8oG9Mh71qqaMSNn89OnZATqwxIGGtbCslM/T2R08iYLApsZ0RxZBa9qfif100xvPJzoZIUuWLzRWEqCcZk+jcZCM0ZyswSyrSwtxI2opoytOlUbAje4svL5PGs7l3UvbvzWuO6iKMMR3AMp+DBJTTgFprQAgZDeIZXeHOk8+K8Ox/z1pJTzBzCHzifPw2qjaY=</latexit>y0

REGULARIZATION

Ridge 
Regression “small    ”

<latexit sha1_base64="YzkBaHoFFgA9Ezjpdv4zeHlVYLs=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Rj04jGCeUCyhNnJbDJmdmaZ6RVCyD948aCIV//Hm3/jJNmDJhY0FFXddHdFqRQWff/bW1ldW9/YLGwVt3d29/ZLB4cNqzPDeJ1pqU0ropZLoXgdBUreSg2nSSR5MxreTv3mEzdWaPWAo5SHCe0rEQtG0UmNDg440m6p7Ff8GcgyCXJShhy1bumr09MsS7hCJqm17cBPMRxTg4JJPil2MstTyoa0z9uOKppwG45n107IqVN6JNbGlUIyU39PjGli7SiJXGdCcWAXvan4n9fOML4Ox0KlGXLF5oviTBLUZPo66QnDGcqRI5QZ4W4lbEANZegCKroQgsWXl0njvBJcVoL7i3L1Jo+jAMdwAmcQwBVU4Q5qUAcGj/AMr/Dmae/Fe/c+5q0rXj5zBH/gff4Ape+PLg==</latexit>

✓
<latexit sha1_base64="ntN2uEGaOJW/ve6p7T6PU0bDLe4=">AAACH3icbVDLTgIxFO3gC/E16tJNIzHBDZkhBl0S3bjERB4Jg6RTCjR0ppP2jglB/sSNv+LGhcYYd/yNnWEWCp6kN6fn3Jv2Hj8SXIPjzK3c2vrG5lZ+u7Czu7d/YB8eNbWMFWUNKoVUbZ9oJnjIGsBBsHakGAl8wVr++CbxW49MaS7De5hErBuQYcgHnBIwUs+uemokSx6MGJBz7EVKRiCx5/PhU1rwwsLZJam9ykOlZxedspMCrxI3I0WUod6zv72+pHHAQqCCaN1xnQi6U6KAU8FmBS/WLCJ0TIasY2hIAqa703S/GT4zSh8PpDInBJyqvyemJNB6EvimMyAw0steIv7ndWIYXHWnPIxiYCFdPDSIBTYRJGHhPleMgpgYQqji5q+YjogiFEykBROCu7zyKmlWym617N5dFGvXWRx5dIJOUQm56BLV0C2qowai6Bm9onf0Yb1Yb9an9bVozVnZzDH6A2v+A2VnopA=</latexit>

⇢(✓) /
����✓

����2
2

L1-LASSO “sparsity”
<latexit sha1_base64="OsTnqhe1Rm3qIL11iOLAayFt0Bk=">AAACHXicbVC7TsMwFHXKq5RXgJHFokIqS5WgChgrWBiLRB9SU1WO6zRWnTiyb5Cq0h9h4VdYGECIgQXxN7hpBmg5kq+Oz7lX9j1+IrgGx/m2Ciura+sbxc3S1vbO7p69f9DSMlWUNakUUnV8opngMWsCB8E6iWIk8gVr+6Prmd++Z0pzGd/BOGG9iAxjHnBKwEh9u+apUFY8CBmQU+wlSiYgsefz4UNW8NzC+WVW+27fLjtVJwNeJm5OyihHo29/egNJ04jFQAXRuus6CfQmRAGngk1LXqpZQuiIDFnX0JhETPcm2XZTfGKUAQ6kMicGnKm/JyYk0noc+aYzIhDqRW8m/ud1UwguexMeJymwmM4fClKBTQCzqPCAK0ZBjA0hVHHzV0xDoggFE2jJhOAurrxMWmdV97zq3tbK9as8jiI6Qseoglx0geroBjVQE1H0iJ7RK3qznqwX6936mLcWrHzmEP2B9fUDF/yh6w==</latexit>

⇢(✓) /
����✓

����
1

Elastic-Net "Mix of 
L1 and L2”

<latexit sha1_base64="6Ly3AVHXbko5rYIpV4BqyZ7W5JY="></latexit>

⇢(✓) / �
����✓

����
1
+ 1

2 (1� �)
����✓

����2
2

<latexit sha1_base64="te2m9Du7CQ9daGk5fDOn8LqvgAg=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cKphbaUDbbSbt0swm7G7GE/gYvHhTx6g/y5r9x2+agrQ8GHu/NMDMvTAXXxnW/ndLK6tr6RnmzsrW9s7tX3T9o6SRTDH2WiES1Q6pRcIm+4UZgO1VI41DgQzi6mfoPj6g0T+S9GacYxHQgecQZNVbyn3q5O+lVa27dnYEsE68gNSjQ7FW/uv2EZTFKwwTVuuO5qQlyqgxnAieVbqYxpWxEB9ixVNIYdZDPjp2QE6v0SZQoW9KQmfp7Iqex1uM4tJ0xNUO96E3F/7xOZqKrIOcyzQxKNl8UZYKYhEw/J32ukBkxtoQyxe2thA2poszYfCo2BG/x5WXSOqt7F3Xv7rzWuC7iKMMRHMMpeHAJDbiFJvjAgMMzvMKbI50X5935mLeWnGLmEP7A+fwB0LmOsQ==</latexit>x0

<latexit sha1_base64="GFJ3uiVDPbmMcuHnISAr0Q4QIWU=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cKphbaUDbbSbt0swm7G7GE/gYvHhTx6g/y5r9x2+agrQ8GHu/NMDMvTAXXxnW/ndLK6tr6RnmzsrW9s7tX3T9o6SRTDH2WiES1Q6pRcIm+4UZgO1VI41DgQzi6mfoPj6g0T+S9GacYxHQgecQZNVbyn3q5N+lVa27dnYEsE68gNSjQ7FW/uv2EZTFKwwTVuuO5qQlyqgxnAieVbqYxpWxEB9ixVNIYdZDPjp2QE6v0SZQoW9KQmfp7Iqex1uM4tJ0xNUO96E3F/7xOZqKrIOcyzQxKNl8UZYKYhEw/J32ukBkxtoQyxe2thA2poszYfCo2BG/x5WXSOqt7F3Xv7rzWuC7iKMMRHMMpeHAJDbiFJvjAgMMzvMKbI50X5935mLeWnGLmEP7A+fwB0j6Osg==</latexit>x1

<latexit sha1_base64="6Ly3AVHXbko5rYIpV4BqyZ7W5JY="></latexit>

⇢(✓) / �
����✓

����
1
+ 1

2 (1� �)
����✓

����2
2

Linear Regression

COST:

<latexit sha1_base64="AcS2nOgVRtbcCKanngEY/8elzrs=">AAACMXicbZBNS8NAEIY3ftb4VfXoZbEInkoioh5FLz1WsFVoStlspu3iZhN2J2IJ/Ute/CfipQdFvPon3LRB/BpYeHjfGXbmDVMpDHrexJmbX1hcWq6suKtr6xub1a3ttkkyzaHFE5nom5AZkEJBCwVKuEk1sDiUcB3eXhT+9R1oIxJ1haMUujEbKNEXnKGVetVGEMJAqDyMGWpxP6auR4OABjgEZD1/yndRgqag75aibgAq+hrsVWte3ZsW/Qt+CTVSVrNXfQqihGcxKOSSGdPxvRS7OdMouISxG2QGUsZv2QA6FhWLwXTz6cVjum+ViPYTbZ9COlW/T+QsNmYUh7bT7jc0v71C/M/rZNg/7eZCpRmC4rOP+pmkmNAiPhoJDRzlyALjWthdKR8yzTjakF0bgv/75L/QPqz7x3X/8qh2dl7GUSG7ZI8cEJ+ckDPSIE3SIpw8kGfyQl6dR2fivDnvs9Y5p5zZIT/K+fgEqoiotA==</latexit>2

666664

0
✓1
...
0
✓n

3

777775

INPUTS OUTPUTS
(Independent Variables)(Dependent Variables)

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="vXDe7QNhqf3CfqvBdZrLR22vYcc="></latexit>x00 · · · x0n

x10 · · · x1n

x20 · · · x2n

x30 · · · x3n

x40 · · · x4n
...

...
xT0 · · · xTn

<latexit sha1_base64="K776dgLl+Ed2zAAzWvqrHBda0lc=">AAAB8XicbVA9SwNBEJ3zM8avqKXNYRCswp2IWgZtLCwimA9MjrC32UuW7O0eu3NKOPIvbCwUsfXf2Plv3CRXaOKDgcd7M8zMCxPBDXret7O0vLK6tl7YKG5ube/slvb2G0almrI6VULpVkgME1yyOnIUrJVoRuJQsGY4vJ74zUemDVfyHkcJC2LSlzzilKCVHjq3LEKitXrqlspexZvCXSR+TsqQo9YtfXV6iqYxk0gFMabtewkGGdHIqWDjYic1LCF0SPqsbakkMTNBNr147B5bpedGStuS6E7V3xMZiY0ZxaHtjAkOzLw3Ef/z2ilGl0HGZZIik3S2KEqFi8qdvO/2uGYUxcgSQjW3t7p0QDShaEMq2hD8+ZcXSeO04p9X/LuzcvUqj6MAh3AEJ+DDBVThBmpQBwoSnuEV3hzjvDjvzsesdcnJZw7gD5zPH7uCkPY=</latexit>(
<latexit sha1_base64="Utoszvz1pfkDoVdAMYxP+KzsTcs="></latexit>y00 · · · y0m
y10 · · · y1m
y20 · · · y2m
y30 · · · y3m
y40 · · · y4m
...

...
yT0 · · · yTm

<latexit sha1_base64="urK8QiheyVUzd9FMkZ2cRM+bgpY="></latexit>�00 · · · �0m0

�10 · · · �1m0

�20 · · · �2m0

�30 · · · �3m0

�40 · · · �4m0

...
...

�T0 · · · �Tm0

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="j6/X7OJ7j+v8YMMPX9321UH3JFM=">AAACAXicbVDLSsNAFJ34rPUVdSO4GSyCIJRERN0IRTcuK/QFbQyT6aQdOnkwc1MMoW78FTcuFHHrX7jzb5y2WWjrgQtnzrmXufd4seAKLOvbWFhcWl5ZLawV1zc2t7bNnd2GihJJWZ1GIpItjygmeMjqwEGwViwZCTzBmt7gZuw3h0wqHoU1SGPmBKQXcp9TAlpyzf3UBXyFO9BnQO5r+EE/T/DQBdcsWWVrAjxP7JyUUI6qa351uhFNAhYCFUSptm3F4GREAqeCjYqdRLGY0AHpsbamIQmYcrLJBSN8pJUu9iOpKwQ8UX9PZCRQKg083RkQ6KtZbyz+57UT8C+djIdxAiyk04/8RGCI8DgO3OWSURCpJoRKrnfFtE8koaBDK+oQ7NmT50njtGyfl+27s1LlOo+jgA7QITpGNrpAFXSLqqiOKHpEz+gVvRlPxovxbnxMWxeMfGYP/YHx+QOOa5Wt</latexit>

yt = ✓Txt + vt

<latexit sha1_base64="v/U3Zn9r2rqX3yRHrBFsvmRzgb0=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1ItQ9OKxgrWFNJTNdtMu3WTD7kQIpT/DiwdFvPprvPlv3LY5aOuDgcd7M8zMC1MpDLrut1NaWV1b3yhvVra2d3b3qvsHj0ZlmvEWU1LpTkgNlyLhLRQoeSfVnMah5O1wdDv1209cG6GSB8xTHsR0kIhIMIpW8nNyTTpdHHKkvWrNrbszkGXiFaQGBZq96le3r1gW8wSZpMb4nptiMKYaBZN8UulmhqeUjeiA+5YmNOYmGM9OnpATq/RJpLStBMlM/T0xprExeRzazpji0Cx6U/E/z88wugrGIkkz5AmbL4oySVCR6f+kLzRnKHNLKNPC3krYkGrK0KZUsSF4iy8vk8ezundR9+7Pa42bIo4yHMExnIIHl9CAO2hCCxgoeIZXeHPQeXHenY95a8kpZg7hD5zPH2PAkK4=</latexit>

y = X✓

<latexit sha1_base64="UW3/lGldpZgQv0o/0xjVPMnX2bQ=">AAACE3icbVDLSgMxFM3UV62vqks3wSKIYJkpoi6LblxWsA/ojCWTZtrQTGZI7ghl7D+48VfcuFDErRt3/o3ptIvaeuBeDufcS3KPHwuuwbZ/rNzS8srqWn69sLG5tb1T3N1r6ChRlNVpJCLV8olmgktWBw6CtWLFSOgL1vQH12O/+cCU5pG8g2HMvJD0JA84JWCkTvHEDbnELnZ93nvMGh7iU9xyoc+AzMj3lU6xZJftDHiROFNSQlPUOsVvtxvRJGQSqCBatx07Bi8lCjgVbFRwE81iQgekx9qGShIy7aXZTSN8ZJQuDiJlSgLO1NmNlIRaD0PfTIYE+nreG4v/ee0Egksv5TJOgEk6eShIBIYIjwPCXa4YBTE0hFDFzV8x7RNFKJgYCyYEZ/7kRdKolJ3zsnN7VqpeTePIowN0iI6Rgy5QFd2gGqojip7QC3pD79az9Wp9WJ+T0Zw13dlHf2B9/QJcXp05</latexit>

min
����y �X✓

����2 <latexit sha1_base64="8O9QME0b6Kwx/IuOGred2s82kVU=">AAAB+XicbVBNS8NAEN3Ur1q/oh69LBahIpRERD0WvXisYD+gCWWz3TRLN9mwOymU0H/ixYMiXv0n3vw3btsctPXBwOO9GWbmBangGhzn2yqtrW9sbpW3Kzu7e/sH9uFRW8tMUdaiUkjVDYhmgiesBRwE66aKkTgQrBOM7md+Z8yU5jJ5gknK/JgMEx5ySsBIfdu+wB72VCRrHkQMyHnfrjp1Zw68StyCVFGBZt/+8gaSZjFLgAqidc91UvBzooBTwaYVL9MsJXREhqxnaEJipv18fvkUnxllgEOpTCWA5+rviZzEWk/iwHTGBCK97M3E/7xeBuGtn/MkzYAldLEozAQGiWcx4AFXjIKYGEKo4uZWTCOiCAUTVsWE4C6/vEral3X3uu4+XlUbd0UcZXSCTlENuegGNdADaqIWomiMntErerNy68V6tz4WrSWrmDlGf2B9/gDTupKA</latexit>

+ ⇢(✓)



<latexit sha1_base64="SToPn63Gu9Ah9rF2rOf4uRRWxUY=">AAACGHicbVDLSgMxFM34tr5GXboJFsGNdUZEXYqCuPOBtYVOLZn0tg1mHiR3xGGcz3Djr7hxoYhbd/6N6bQLtR7I5eSce0nu8WMpNDrOlzU2PjE5NT0zW5qbX1hcspdXrnWUKA5VHslI1X2mQYoQqihQQj1WwAJfQs2/Pe77tTtQWkThFaYxNAPWDUVHcIZGatnbni+6D0Wh6Vbdwx4go4N7UW92WpmHcI/ZyeVZnrfsslNxCtBR4g5JmQxx3rI/vXbEkwBC5JJp3XCdGJsZUyi4hLzkJRpixm9ZFxqGhiwA3cyKxXK6YZQ27UTKnBBpof6cyFigdRr4pjNg2NN/vb74n9dIsHPQzEQYJwghHzzUSSTFiPZTom2hgKNMDWFcCfNXyntMMY4my5IJwf278ii53qm4exX3Yrd8eDSMY4askXWySVyyTw7JKTknVcLJI3kmr+TNerJerHfrY9A6Zg1nVskvWJ/fBMqgZg==</latexit>����y �X✓
����2
FRO

<latexit sha1_base64="zwG55WupffqOXpk/dj5+ED6ckTw=">AAACE3icbVDLSgMxFM34rPVVdekmWARxUWZE1GVREHdWsVXo1CGT3mlDMw+SO2IZ+w9u/BU3LhRx68adf2PazsLXgVxOzrmX5B4/kUKjbX9aE5NT0zOzhbni/MLi0nJpZbWh41RxqPNYxurKZxqkiKCOAiVcJQpY6Eu49HtHQ//yBpQWcXSB/QRaIetEIhCcoZG80rbri87dqFAXu4CM5pdh9VyEW8yOz08H1zteqWxX7BHoX+LkpExy1LzSh9uOeRpChFwyrZuOnWArYwoFlzAouqmGhPEe60DT0IiFoFvZaKcB3TRKmwaxMidCOlK/T2Qs1Lof+qYzZNjVv72h+J/XTDE4aGUiSlKEiI8fClJJMabDgGhbKOAo+4YwroT5K+VdphhHE2PRhOD8XvkvaexUnL2Kc7Zbrh7mcRTIOtkgW8Qh+6RKTkiN1Akn9+SRPJMX68F6sl6tt3HrhJXPrJEfsN6/AAPznj4=</latexit>����✓
����2
FRO

REGULARIZATION

Ridge 
Regression “small    ”

<latexit sha1_base64="YzkBaHoFFgA9Ezjpdv4zeHlVYLs=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Rj04jGCeUCyhNnJbDJmdmaZ6RVCyD948aCIV//Hm3/jJNmDJhY0FFXddHdFqRQWff/bW1ldW9/YLGwVt3d29/ZLB4cNqzPDeJ1pqU0ropZLoXgdBUreSg2nSSR5MxreTv3mEzdWaPWAo5SHCe0rEQtG0UmNDg440m6p7Ff8GcgyCXJShhy1bumr09MsS7hCJqm17cBPMRxTg4JJPil2MstTyoa0z9uOKppwG45n107IqVN6JNbGlUIyU39PjGli7SiJXGdCcWAXvan4n9fOML4Ox0KlGXLF5oviTBLUZPo66QnDGcqRI5QZ4W4lbEANZegCKroQgsWXl0njvBJcVoL7i3L1Jo+jAMdwAmcQwBVU4Q5qUAcGj/AMr/Dmae/Fe/c+5q0rXj5zBH/gff4Ape+PLg==</latexit>

✓

<latexit sha1_base64="te2m9Du7CQ9daGk5fDOn8LqvgAg=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cKphbaUDbbSbt0swm7G7GE/gYvHhTx6g/y5r9x2+agrQ8GHu/NMDMvTAXXxnW/ndLK6tr6RnmzsrW9s7tX3T9o6SRTDH2WiES1Q6pRcIm+4UZgO1VI41DgQzi6mfoPj6g0T+S9GacYxHQgecQZNVbyn3q5O+lVa27dnYEsE68gNSjQ7FW/uv2EZTFKwwTVuuO5qQlyqgxnAieVbqYxpWxEB9ixVNIYdZDPjp2QE6v0SZQoW9KQmfp7Iqex1uM4tJ0xNUO96E3F/7xOZqKrIOcyzQxKNl8UZYKYhEw/J32ukBkxtoQyxe2thA2poszYfCo2BG/x5WXSOqt7F3Xv7rzWuC7iKMMRHMMpeHAJDbiFJvjAgMMzvMKbI50X5935mLeWnGLmEP7A+fwB0LmOsQ==</latexit>x0

<latexit sha1_base64="GFJ3uiVDPbmMcuHnISAr0Q4QIWU=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cKphbaUDbbSbt0swm7G7GE/gYvHhTx6g/y5r9x2+agrQ8GHu/NMDMvTAXXxnW/ndLK6tr6RnmzsrW9s7tX3T9o6SRTDH2WiES1Q6pRcIm+4UZgO1VI41DgQzi6mfoPj6g0T+S9GacYxHQgecQZNVbyn3q5N+lVa27dnYEsE68gNSjQ7FW/uv2EZTFKwwTVuuO5qQlyqgxnAieVbqYxpWxEB9ixVNIYdZDPjp2QE6v0SZQoW9KQmfp7Iqex1uM4tJ0xNUO96E3F/7xOZqKrIOcyzQxKNl8UZYKYhEw/J32ukBkxtoQyxe2thA2poszYfCo2BG/x5WXSOqt7F3Xv7rzWuC7iKMMRHMMpeHAJDbiFJvjAgMMzvMKbI50X5935mLeWnGLmEP7A+fwB0j6Osg==</latexit>x1

Linear Regression

COST:

INPUTS OUTPUTS
(Independent Variables)(Dependent Variables)

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="vXDe7QNhqf3CfqvBdZrLR22vYcc="></latexit>x00 · · · x0n

x10 · · · x1n

x20 · · · x2n

x30 · · · x3n

x40 · · · x4n
...

...
xT0 · · · xTn

<latexit sha1_base64="K776dgLl+Ed2zAAzWvqrHBda0lc=">AAAB8XicbVA9SwNBEJ3zM8avqKXNYRCswp2IWgZtLCwimA9MjrC32UuW7O0eu3NKOPIvbCwUsfXf2Plv3CRXaOKDgcd7M8zMCxPBDXret7O0vLK6tl7YKG5ube/slvb2G0almrI6VULpVkgME1yyOnIUrJVoRuJQsGY4vJ74zUemDVfyHkcJC2LSlzzilKCVHjq3LEKitXrqlspexZvCXSR+TsqQo9YtfXV6iqYxk0gFMabtewkGGdHIqWDjYic1LCF0SPqsbakkMTNBNr147B5bpedGStuS6E7V3xMZiY0ZxaHtjAkOzLw3Ef/z2ilGl0HGZZIik3S2KEqFi8qdvO/2uGYUxcgSQjW3t7p0QDShaEMq2hD8+ZcXSeO04p9X/LuzcvUqj6MAh3AEJ+DDBVThBmpQBwoSnuEV3hzjvDjvzsesdcnJZw7gD5zPH7uCkPY=</latexit>(
<latexit sha1_base64="Utoszvz1pfkDoVdAMYxP+KzsTcs="></latexit>y00 · · · y0m
y10 · · · y1m
y20 · · · y2m
y30 · · · y3m
y40 · · · y4m
...

...
yT0 · · · yTm

<latexit sha1_base64="urK8QiheyVUzd9FMkZ2cRM+bgpY="></latexit>�00 · · · �0m0

�10 · · · �1m0

�20 · · · �2m0

�30 · · · �3m0

�40 · · · �4m0

...
...

�T0 · · · �Tm0

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="j6/X7OJ7j+v8YMMPX9321UH3JFM=">AAACAXicbVDLSsNAFJ34rPUVdSO4GSyCIJRERN0IRTcuK/QFbQyT6aQdOnkwc1MMoW78FTcuFHHrX7jzb5y2WWjrgQtnzrmXufd4seAKLOvbWFhcWl5ZLawV1zc2t7bNnd2GihJJWZ1GIpItjygmeMjqwEGwViwZCTzBmt7gZuw3h0wqHoU1SGPmBKQXcp9TAlpyzf3UBXyFO9BnQO5r+EE/T/DQBdcsWWVrAjxP7JyUUI6qa351uhFNAhYCFUSptm3F4GREAqeCjYqdRLGY0AHpsbamIQmYcrLJBSN8pJUu9iOpKwQ8UX9PZCRQKg083RkQ6KtZbyz+57UT8C+djIdxAiyk04/8RGCI8DgO3OWSURCpJoRKrnfFtE8koaBDK+oQ7NmT50njtGyfl+27s1LlOo+jgA7QITpGNrpAFXSLqqiOKHpEz+gVvRlPxovxbnxMWxeMfGYP/YHx+QOOa5Wt</latexit>

yt = ✓Txt + vt

<latexit sha1_base64="v/U3Zn9r2rqX3yRHrBFsvmRzgb0=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1ItQ9OKxgrWFNJTNdtMu3WTD7kQIpT/DiwdFvPprvPlv3LY5aOuDgcd7M8zMC1MpDLrut1NaWV1b3yhvVra2d3b3qvsHj0ZlmvEWU1LpTkgNlyLhLRQoeSfVnMah5O1wdDv1209cG6GSB8xTHsR0kIhIMIpW8nNyTTpdHHKkvWrNrbszkGXiFaQGBZq96le3r1gW8wSZpMb4nptiMKYaBZN8UulmhqeUjeiA+5YmNOYmGM9OnpATq/RJpLStBMlM/T0xprExeRzazpji0Cx6U/E/z88wugrGIkkz5AmbL4oySVCR6f+kLzRnKHNLKNPC3krYkGrK0KZUsSF4iy8vk8ezundR9+7Pa42bIo4yHMExnIIHl9CAO2hCCxgoeIZXeHPQeXHenY95a8kpZg7hD5zPH2PAkK4=</latexit>

y = X✓

<latexit sha1_base64="7fNz5vs5fuvaJb6fGezEEGvwRRw="></latexit>2

666664

0 · · · 0
✓10 · · · ✓1m
...

...
0 · · · 0
✓n0 · · · ✓nm

3

777775

COST:
<latexit sha1_base64="UW3/lGldpZgQv0o/0xjVPMnX2bQ=">AAACE3icbVDLSgMxFM3UV62vqks3wSKIYJkpoi6LblxWsA/ojCWTZtrQTGZI7ghl7D+48VfcuFDErRt3/o3ptIvaeuBeDufcS3KPHwuuwbZ/rNzS8srqWn69sLG5tb1T3N1r6ChRlNVpJCLV8olmgktWBw6CtWLFSOgL1vQH12O/+cCU5pG8g2HMvJD0JA84JWCkTvHEDbnELnZ93nvMGh7iU9xyoc+AzMj3lU6xZJftDHiROFNSQlPUOsVvtxvRJGQSqCBatx07Bi8lCjgVbFRwE81iQgekx9qGShIy7aXZTSN8ZJQuDiJlSgLO1NmNlIRaD0PfTIYE+nreG4v/ee0Egksv5TJOgEk6eShIBIYIjwPCXa4YBTE0hFDFzV8x7RNFKJgYCyYEZ/7kRdKolJ3zsnN7VqpeTePIowN0iI6Rgy5QFd2gGqojip7QC3pD79az9Wp9WJ+T0Zw13dlHf2B9/QJcXp05</latexit>

min
����y �X✓

����2

<latexit sha1_base64="ntN2uEGaOJW/ve6p7T6PU0bDLe4=">AAACH3icbVDLTgIxFO3gC/E16tJNIzHBDZkhBl0S3bjERB4Jg6RTCjR0ppP2jglB/sSNv+LGhcYYd/yNnWEWCp6kN6fn3Jv2Hj8SXIPjzK3c2vrG5lZ+u7Czu7d/YB8eNbWMFWUNKoVUbZ9oJnjIGsBBsHakGAl8wVr++CbxW49MaS7De5hErBuQYcgHnBIwUs+uemokSx6MGJBz7EVKRiCx5/PhU1rwwsLZJam9ykOlZxedspMCrxI3I0WUod6zv72+pHHAQqCCaN1xnQi6U6KAU8FmBS/WLCJ0TIasY2hIAqa703S/GT4zSh8PpDInBJyqvyemJNB6EvimMyAw0steIv7ndWIYXHWnPIxiYCFdPDSIBTYRJGHhPleMgpgYQqji5q+YjogiFEykBROCu7zyKmlWym617N5dFGvXWRx5dIJOUQm56BLV0C2qowai6Bm9onf0Yb1Yb9an9bVozVnZzDH6A2v+A2VnopA=</latexit>

⇢(✓) /
����✓

����2
2

<latexit sha1_base64="8O9QME0b6Kwx/IuOGred2s82kVU=">AAAB+XicbVBNS8NAEN3Ur1q/oh69LBahIpRERD0WvXisYD+gCWWz3TRLN9mwOymU0H/ixYMiXv0n3vw3btsctPXBwOO9GWbmBangGhzn2yqtrW9sbpW3Kzu7e/sH9uFRW8tMUdaiUkjVDYhmgiesBRwE66aKkTgQrBOM7md+Z8yU5jJ5gknK/JgMEx5ySsBIfdu+wB72VCRrHkQMyHnfrjp1Zw68StyCVFGBZt/+8gaSZjFLgAqidc91UvBzooBTwaYVL9MsJXREhqxnaEJipv18fvkUnxllgEOpTCWA5+rviZzEWk/iwHTGBCK97M3E/7xeBuGtn/MkzYAldLEozAQGiWcx4AFXjIKYGEKo4uZWTCOiCAUTVsWE4C6/vEral3X3uu4+XlUbd0UcZXSCTlENuegGNdADaqIWomiMntErerNy68V6tz4WrSWrmDlGf2B9/gDTupKA</latexit>

+ ⇢(✓)

<latexit sha1_base64="b11IR/tCXyhPqsVv76I+GVbzOYA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK1hbaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmlldW19o7xZ2dre2d2r7h88mjjVjLdYLGPdCajhUijeQoGSdxLNaRRI3g7GN1O//cS1EbF6wCzhfkSHSoSCUbTSfdZ3+9WaW3dnIMvEK0gNCjT71a/eIGZpxBUySY3pem6Cfk41Cib5pNJLDU8oG9Mh71qqaMSNn89OnZATqwxIGGtbCslM/T2R08iYLApsZ0RxZBa9qfif100xvPJzoZIUuWLzRWEqCcZk+jcZCM0ZyswSyrSwtxI2opoytOlUbAje4svL5PGs7l3UvbvzWuO6iKMMR3AMp+DBJTTgFprQAgZDeIZXeHOk8+K8Ox/z1pJTzBzCHzifPw2qjaY=</latexit>y0

<latexit sha1_base64="xMOtnMnf4SvcLzdb23/Nd926bf0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK1hbaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmlldW19o7xZ2dre2d2r7h88mjjVjLdYLGPdCajhUijeQoGSdxLNaRRI3g7GN1O//cS1EbF6wCzhfkSHSoSCUbTSfdb3+tWaW3dnIMvEK0gNCjT71a/eIGZpxBUySY3pem6Cfk41Cib5pNJLDU8oG9Mh71qqaMSNn89OnZATqwxIGGtbCslM/T2R08iYLApsZ0RxZBa9qfif100xvPJzoZIUuWLzRWEqCcZk+jcZCM0ZyswSyrSwtxI2opoytOlUbAje4svL5PGs7l3UvbvzWuO6iKMMR3AMp+DBJTTgFprQAgZDeIZXeHOk8+K8Ox/z1pJTzBzCHzifPw8ujac=</latexit>y1



<latexit sha1_base64="SToPn63Gu9Ah9rF2rOf4uRRWxUY=">AAACGHicbVDLSgMxFM34tr5GXboJFsGNdUZEXYqCuPOBtYVOLZn0tg1mHiR3xGGcz3Djr7hxoYhbd/6N6bQLtR7I5eSce0nu8WMpNDrOlzU2PjE5NT0zW5qbX1hcspdXrnWUKA5VHslI1X2mQYoQqihQQj1WwAJfQs2/Pe77tTtQWkThFaYxNAPWDUVHcIZGatnbni+6D0Wh6Vbdwx4go4N7UW92WpmHcI/ZyeVZnrfsslNxCtBR4g5JmQxx3rI/vXbEkwBC5JJp3XCdGJsZUyi4hLzkJRpixm9ZFxqGhiwA3cyKxXK6YZQ27UTKnBBpof6cyFigdRr4pjNg2NN/vb74n9dIsHPQzEQYJwghHzzUSSTFiPZTom2hgKNMDWFcCfNXyntMMY4my5IJwf278ii53qm4exX3Yrd8eDSMY4askXWySVyyTw7JKTknVcLJI3kmr+TNerJerHfrY9A6Zg1nVskvWJ/fBMqgZg==</latexit>����y �X✓
����2
FRO

<latexit sha1_base64="zwG55WupffqOXpk/dj5+ED6ckTw=">AAACE3icbVDLSgMxFM34rPVVdekmWARxUWZE1GVREHdWsVXo1CGT3mlDMw+SO2IZ+w9u/BU3LhRx68adf2PazsLXgVxOzrmX5B4/kUKjbX9aE5NT0zOzhbni/MLi0nJpZbWh41RxqPNYxurKZxqkiKCOAiVcJQpY6Eu49HtHQ//yBpQWcXSB/QRaIetEIhCcoZG80rbri87dqFAXu4CM5pdh9VyEW8yOz08H1zteqWxX7BHoX+LkpExy1LzSh9uOeRpChFwyrZuOnWArYwoFlzAouqmGhPEe60DT0IiFoFvZaKcB3TRKmwaxMidCOlK/T2Qs1Lof+qYzZNjVv72h+J/XTDE4aGUiSlKEiI8fClJJMabDgGhbKOAo+4YwroT5K+VdphhHE2PRhOD8XvkvaexUnL2Kc7Zbrh7mcRTIOtkgW8Qh+6RKTkiN1Akn9+SRPJMX68F6sl6tt3HrhJXPrJEfsN6/AAPznj4=</latexit>����✓
����2
FRO

REGULARIZATION

Ridge 
Regression “small    ”

<latexit sha1_base64="YzkBaHoFFgA9Ezjpdv4zeHlVYLs=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Rj04jGCeUCyhNnJbDJmdmaZ6RVCyD948aCIV//Hm3/jJNmDJhY0FFXddHdFqRQWff/bW1ldW9/YLGwVt3d29/ZLB4cNqzPDeJ1pqU0ropZLoXgdBUreSg2nSSR5MxreTv3mEzdWaPWAo5SHCe0rEQtG0UmNDg440m6p7Ff8GcgyCXJShhy1bumr09MsS7hCJqm17cBPMRxTg4JJPil2MstTyoa0z9uOKppwG45n107IqVN6JNbGlUIyU39PjGli7SiJXGdCcWAXvan4n9fOML4Ox0KlGXLF5oviTBLUZPo66QnDGcqRI5QZ4W4lbEANZegCKroQgsWXl0njvBJcVoL7i3L1Jo+jAMdwAmcQwBVU4Q5qUAcGj/AMr/Dmae/Fe/c+5q0rXj5zBH/gff4Ape+PLg==</latexit>

✓

<latexit sha1_base64="te2m9Du7CQ9daGk5fDOn8LqvgAg=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cKphbaUDbbSbt0swm7G7GE/gYvHhTx6g/y5r9x2+agrQ8GHu/NMDMvTAXXxnW/ndLK6tr6RnmzsrW9s7tX3T9o6SRTDH2WiES1Q6pRcIm+4UZgO1VI41DgQzi6mfoPj6g0T+S9GacYxHQgecQZNVbyn3q5O+lVa27dnYEsE68gNSjQ7FW/uv2EZTFKwwTVuuO5qQlyqgxnAieVbqYxpWxEB9ixVNIYdZDPjp2QE6v0SZQoW9KQmfp7Iqex1uM4tJ0xNUO96E3F/7xOZqKrIOcyzQxKNl8UZYKYhEw/J32ukBkxtoQyxe2thA2poszYfCo2BG/x5WXSOqt7F3Xv7rzWuC7iKMMRHMMpeHAJDbiFJvjAgMMzvMKbI50X5935mLeWnGLmEP7A+fwB0LmOsQ==</latexit>x0

<latexit sha1_base64="GFJ3uiVDPbmMcuHnISAr0Q4QIWU=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cKphbaUDbbSbt0swm7G7GE/gYvHhTx6g/y5r9x2+agrQ8GHu/NMDMvTAXXxnW/ndLK6tr6RnmzsrW9s7tX3T9o6SRTDH2WiES1Q6pRcIm+4UZgO1VI41DgQzi6mfoPj6g0T+S9GacYxHQgecQZNVbyn3q5N+lVa27dnYEsE68gNSjQ7FW/uv2EZTFKwwTVuuO5qQlyqgxnAieVbqYxpWxEB9ixVNIYdZDPjp2QE6v0SZQoW9KQmfp7Iqex1uM4tJ0xNUO96E3F/7xOZqKrIOcyzQxKNl8UZYKYhEw/J32ukBkxtoQyxe2thA2poszYfCo2BG/x5WXSOqt7F3Xv7rzWuC7iKMMRHMMpeHAJDbiFJvjAgMMzvMKbI50X5935mLeWnGLmEP7A+fwB0j6Osg==</latexit>x1

Linear Regression

COST:

INPUTS OUTPUTS
(Independent Variables)(Dependent Variables)

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="vXDe7QNhqf3CfqvBdZrLR22vYcc="></latexit>x00 · · · x0n

x10 · · · x1n

x20 · · · x2n

x30 · · · x3n

x40 · · · x4n
...

...
xT0 · · · xTn

<latexit sha1_base64="K776dgLl+Ed2zAAzWvqrHBda0lc=">AAAB8XicbVA9SwNBEJ3zM8avqKXNYRCswp2IWgZtLCwimA9MjrC32UuW7O0eu3NKOPIvbCwUsfXf2Plv3CRXaOKDgcd7M8zMCxPBDXret7O0vLK6tl7YKG5ube/slvb2G0almrI6VULpVkgME1yyOnIUrJVoRuJQsGY4vJ74zUemDVfyHkcJC2LSlzzilKCVHjq3LEKitXrqlspexZvCXSR+TsqQo9YtfXV6iqYxk0gFMabtewkGGdHIqWDjYic1LCF0SPqsbakkMTNBNr147B5bpedGStuS6E7V3xMZiY0ZxaHtjAkOzLw3Ef/z2ilGl0HGZZIik3S2KEqFi8qdvO/2uGYUxcgSQjW3t7p0QDShaEMq2hD8+ZcXSeO04p9X/LuzcvUqj6MAh3AEJ+DDBVThBmpQBwoSnuEV3hzjvDjvzsesdcnJZw7gD5zPH7uCkPY=</latexit>(
<latexit sha1_base64="Utoszvz1pfkDoVdAMYxP+KzsTcs="></latexit>y00 · · · y0m
y10 · · · y1m
y20 · · · y2m
y30 · · · y3m
y40 · · · y4m
...

...
yT0 · · · yTm

<latexit sha1_base64="urK8QiheyVUzd9FMkZ2cRM+bgpY="></latexit>�00 · · · �0m0

�10 · · · �1m0

�20 · · · �2m0

�30 · · · �3m0

�40 · · · �4m0

...
...

�T0 · · · �Tm0

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="j6/X7OJ7j+v8YMMPX9321UH3JFM=">AAACAXicbVDLSsNAFJ34rPUVdSO4GSyCIJRERN0IRTcuK/QFbQyT6aQdOnkwc1MMoW78FTcuFHHrX7jzb5y2WWjrgQtnzrmXufd4seAKLOvbWFhcWl5ZLawV1zc2t7bNnd2GihJJWZ1GIpItjygmeMjqwEGwViwZCTzBmt7gZuw3h0wqHoU1SGPmBKQXcp9TAlpyzf3UBXyFO9BnQO5r+EE/T/DQBdcsWWVrAjxP7JyUUI6qa351uhFNAhYCFUSptm3F4GREAqeCjYqdRLGY0AHpsbamIQmYcrLJBSN8pJUu9iOpKwQ8UX9PZCRQKg083RkQ6KtZbyz+57UT8C+djIdxAiyk04/8RGCI8DgO3OWSURCpJoRKrnfFtE8koaBDK+oQ7NmT50njtGyfl+27s1LlOo+jgA7QITpGNrpAFXSLqqiOKHpEz+gVvRlPxovxbnxMWxeMfGYP/YHx+QOOa5Wt</latexit>

yt = ✓Txt + vt

<latexit sha1_base64="v/U3Zn9r2rqX3yRHrBFsvmRzgb0=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1ItQ9OKxgrWFNJTNdtMu3WTD7kQIpT/DiwdFvPprvPlv3LY5aOuDgcd7M8zMC1MpDLrut1NaWV1b3yhvVra2d3b3qvsHj0ZlmvEWU1LpTkgNlyLhLRQoeSfVnMah5O1wdDv1209cG6GSB8xTHsR0kIhIMIpW8nNyTTpdHHKkvWrNrbszkGXiFaQGBZq96le3r1gW8wSZpMb4nptiMKYaBZN8UulmhqeUjeiA+5YmNOYmGM9OnpATq/RJpLStBMlM/T0xprExeRzazpji0Cx6U/E/z88wugrGIkkz5AmbL4oySVCR6f+kLzRnKHNLKNPC3krYkGrK0KZUsSF4iy8vk8ezundR9+7Pa42bIo4yHMExnIIHl9CAO2hCCxgoeIZXeHPQeXHenY95a8kpZg7hD5zPH2PAkK4=</latexit>

y = X✓

<latexit sha1_base64="7fNz5vs5fuvaJb6fGezEEGvwRRw="></latexit>2

666664

0 · · · 0
✓10 · · · ✓1m
...

...
0 · · · 0
✓n0 · · · ✓nm

3

777775

COST:
<latexit sha1_base64="UW3/lGldpZgQv0o/0xjVPMnX2bQ=">AAACE3icbVDLSgMxFM3UV62vqks3wSKIYJkpoi6LblxWsA/ojCWTZtrQTGZI7ghl7D+48VfcuFDErRt3/o3ptIvaeuBeDufcS3KPHwuuwbZ/rNzS8srqWn69sLG5tb1T3N1r6ChRlNVpJCLV8olmgktWBw6CtWLFSOgL1vQH12O/+cCU5pG8g2HMvJD0JA84JWCkTvHEDbnELnZ93nvMGh7iU9xyoc+AzMj3lU6xZJftDHiROFNSQlPUOsVvtxvRJGQSqCBatx07Bi8lCjgVbFRwE81iQgekx9qGShIy7aXZTSN8ZJQuDiJlSgLO1NmNlIRaD0PfTIYE+nreG4v/ee0Egksv5TJOgEk6eShIBIYIjwPCXa4YBTE0hFDFzV8x7RNFKJgYCyYEZ/7kRdKolJ3zsnN7VqpeTePIowN0iI6Rgy5QFd2gGqojip7QC3pD79az9Wp9WJ+T0Zw13dlHf2B9/QJcXp05</latexit>

min
����y �X✓

����2

<latexit sha1_base64="ntN2uEGaOJW/ve6p7T6PU0bDLe4=">AAACH3icbVDLTgIxFO3gC/E16tJNIzHBDZkhBl0S3bjERB4Jg6RTCjR0ppP2jglB/sSNv+LGhcYYd/yNnWEWCp6kN6fn3Jv2Hj8SXIPjzK3c2vrG5lZ+u7Czu7d/YB8eNbWMFWUNKoVUbZ9oJnjIGsBBsHakGAl8wVr++CbxW49MaS7De5hErBuQYcgHnBIwUs+uemokSx6MGJBz7EVKRiCx5/PhU1rwwsLZJam9ykOlZxedspMCrxI3I0WUod6zv72+pHHAQqCCaN1xnQi6U6KAU8FmBS/WLCJ0TIasY2hIAqa703S/GT4zSh8PpDInBJyqvyemJNB6EvimMyAw0steIv7ndWIYXHWnPIxiYCFdPDSIBTYRJGHhPleMgpgYQqji5q+YjogiFEykBROCu7zyKmlWym617N5dFGvXWRx5dIJOUQm56BLV0C2qowai6Bm9onf0Yb1Yb9an9bVozVnZzDH6A2v+A2VnopA=</latexit>

⇢(✓) /
����✓

����2
2

<latexit sha1_base64="8O9QME0b6Kwx/IuOGred2s82kVU=">AAAB+XicbVBNS8NAEN3Ur1q/oh69LBahIpRERD0WvXisYD+gCWWz3TRLN9mwOymU0H/ixYMiXv0n3vw3btsctPXBwOO9GWbmBangGhzn2yqtrW9sbpW3Kzu7e/sH9uFRW8tMUdaiUkjVDYhmgiesBRwE66aKkTgQrBOM7md+Z8yU5jJ5gknK/JgMEx5ySsBIfdu+wB72VCRrHkQMyHnfrjp1Zw68StyCVFGBZt/+8gaSZjFLgAqidc91UvBzooBTwaYVL9MsJXREhqxnaEJipv18fvkUnxllgEOpTCWA5+rviZzEWk/iwHTGBCK97M3E/7xeBuGtn/MkzYAldLEozAQGiWcx4AFXjIKYGEKo4uZWTCOiCAUTVsWE4C6/vEral3X3uu4+XlUbd0UcZXSCTlENuegGNdADaqIWomiMntErerNy68V6tz4WrSWrmDlGf2B9/gDTupKA</latexit>

+ ⇢(✓)

<latexit sha1_base64="b11IR/tCXyhPqsVv76I+GVbzOYA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK1hbaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmlldW19o7xZ2dre2d2r7h88mjjVjLdYLGPdCajhUijeQoGSdxLNaRRI3g7GN1O//cS1EbF6wCzhfkSHSoSCUbTSfdZ3+9WaW3dnIMvEK0gNCjT71a/eIGZpxBUySY3pem6Cfk41Cib5pNJLDU8oG9Mh71qqaMSNn89OnZATqwxIGGtbCslM/T2R08iYLApsZ0RxZBa9qfif100xvPJzoZIUuWLzRWEqCcZk+jcZCM0ZyswSyrSwtxI2opoytOlUbAje4svL5PGs7l3UvbvzWuO6iKMMR3AMp+DBJTTgFprQAgZDeIZXeHOk8+K8Ox/z1pJTzBzCHzifPw2qjaY=</latexit>y0

<latexit sha1_base64="xMOtnMnf4SvcLzdb23/Nd926bf0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK1hbaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmlldW19o7xZ2dre2d2r7h88mjjVjLdYLGPdCajhUijeQoGSdxLNaRRI3g7GN1O//cS1EbF6wCzhfkSHSoSCUbTSfdb3+tWaW3dnIMvEK0gNCjT71a/eIGZpxBUySY3pem6Cfk41Cib5pNJLDU8oG9Mh71qqaMSNn89OnZATqwxIGGtbCslM/T2R08iYLApsZ0RxZBa9qfif100xvPJzoZIUuWLzRWEqCcZk+jcZCM0ZyswSyrSwtxI2opoytOlUbAje4svL5PGs7l3UvbvzWuO6iKMMR3AMp+DBJTTgFprQAgZDeIZXeHOk8+K8Ox/z1pJTzBzCHzifPw8ujac=</latexit>y1

Multi-task 
LASSO

“Sparsity 
across tasks”

<latexit sha1_base64="W1oeiVvAC6EORa8ZtgR7e6sRyyQ=">AAACKHicbVDLSgMxFM3UV62vqks3wSLUTZkRUXFj0Y3LCvYBnTJk0kwnNDMZkjtCGfs5bvwVNyKKdOuXmD4EbT2QcDjnXJJ7/ERwDbY9snJLyyura/n1wsbm1vZOcXevoWWqKKtTKaRq+UQzwWNWBw6CtRLFSOQL1vT7N2O/+cCU5jK+h0HCOhHpxTzglICRvOKVq0JZdiFkQI6xmyiZgMSuTiOPY9fnvcefexLxMn45/K17xZJdsSfAi8SZkRKaoeYV39yupGnEYqCCaN127AQ6GVHAqWDDgptqlhDaJz3WNjQmEdOdbLLoEB8ZpYsDqcyJAU/U3xMZibQeRL5JRgRCPe+Nxf+8dgrBRSfjcZICi+n0oSAV2HQxbg13uWIUxMAQQhU3f8U0JIpQMN0WTAnO/MqLpHFScc4qzt1pqXo9qyOPDtAhKiMHnaMqukU1VEcUPaEX9I4+rGfr1fq0RtNozprN7KM/sL6+Ad2Dpnw=</latexit>

⇢(✓) /
X

i

����✓i:
����



<latexit sha1_base64="SToPn63Gu9Ah9rF2rOf4uRRWxUY=">AAACGHicbVDLSgMxFM34tr5GXboJFsGNdUZEXYqCuPOBtYVOLZn0tg1mHiR3xGGcz3Djr7hxoYhbd/6N6bQLtR7I5eSce0nu8WMpNDrOlzU2PjE5NT0zW5qbX1hcspdXrnWUKA5VHslI1X2mQYoQqihQQj1WwAJfQs2/Pe77tTtQWkThFaYxNAPWDUVHcIZGatnbni+6D0Wh6Vbdwx4go4N7UW92WpmHcI/ZyeVZnrfsslNxCtBR4g5JmQxx3rI/vXbEkwBC5JJp3XCdGJsZUyi4hLzkJRpixm9ZFxqGhiwA3cyKxXK6YZQ27UTKnBBpof6cyFigdRr4pjNg2NN/vb74n9dIsHPQzEQYJwghHzzUSSTFiPZTom2hgKNMDWFcCfNXyntMMY4my5IJwf278ii53qm4exX3Yrd8eDSMY4askXWySVyyTw7JKTknVcLJI3kmr+TNerJerHfrY9A6Zg1nVskvWJ/fBMqgZg==</latexit>����y �X✓
����2
FRO

<latexit sha1_base64="zwG55WupffqOXpk/dj5+ED6ckTw=">AAACE3icbVDLSgMxFM34rPVVdekmWARxUWZE1GVREHdWsVXo1CGT3mlDMw+SO2IZ+w9u/BU3LhRx68adf2PazsLXgVxOzrmX5B4/kUKjbX9aE5NT0zOzhbni/MLi0nJpZbWh41RxqPNYxurKZxqkiKCOAiVcJQpY6Eu49HtHQ//yBpQWcXSB/QRaIetEIhCcoZG80rbri87dqFAXu4CM5pdh9VyEW8yOz08H1zteqWxX7BHoX+LkpExy1LzSh9uOeRpChFwyrZuOnWArYwoFlzAouqmGhPEe60DT0IiFoFvZaKcB3TRKmwaxMidCOlK/T2Qs1Lof+qYzZNjVv72h+J/XTDE4aGUiSlKEiI8fClJJMabDgGhbKOAo+4YwroT5K+VdphhHE2PRhOD8XvkvaexUnL2Kc7Zbrh7mcRTIOtkgW8Qh+6RKTkiN1Akn9+SRPJMX68F6sl6tt3HrhJXPrJEfsN6/AAPznj4=</latexit>����✓
����2
FRO

REGULARIZATION

Ridge 
Regression “small    ”

<latexit sha1_base64="YzkBaHoFFgA9Ezjpdv4zeHlVYLs=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Rj04jGCeUCyhNnJbDJmdmaZ6RVCyD948aCIV//Hm3/jJNmDJhY0FFXddHdFqRQWff/bW1ldW9/YLGwVt3d29/ZLB4cNqzPDeJ1pqU0ropZLoXgdBUreSg2nSSR5MxreTv3mEzdWaPWAo5SHCe0rEQtG0UmNDg440m6p7Ff8GcgyCXJShhy1bumr09MsS7hCJqm17cBPMRxTg4JJPil2MstTyoa0z9uOKppwG45n107IqVN6JNbGlUIyU39PjGli7SiJXGdCcWAXvan4n9fOML4Ox0KlGXLF5oviTBLUZPo66QnDGcqRI5QZ4W4lbEANZegCKroQgsWXl0njvBJcVoL7i3L1Jo+jAMdwAmcQwBVU4Q5qUAcGj/AMr/Dmae/Fe/c+5q0rXj5zBH/gff4Ape+PLg==</latexit>

✓

<latexit sha1_base64="te2m9Du7CQ9daGk5fDOn8LqvgAg=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cKphbaUDbbSbt0swm7G7GE/gYvHhTx6g/y5r9x2+agrQ8GHu/NMDMvTAXXxnW/ndLK6tr6RnmzsrW9s7tX3T9o6SRTDH2WiES1Q6pRcIm+4UZgO1VI41DgQzi6mfoPj6g0T+S9GacYxHQgecQZNVbyn3q5O+lVa27dnYEsE68gNSjQ7FW/uv2EZTFKwwTVuuO5qQlyqgxnAieVbqYxpWxEB9ixVNIYdZDPjp2QE6v0SZQoW9KQmfp7Iqex1uM4tJ0xNUO96E3F/7xOZqKrIOcyzQxKNl8UZYKYhEw/J32ukBkxtoQyxe2thA2poszYfCo2BG/x5WXSOqt7F3Xv7rzWuC7iKMMRHMMpeHAJDbiFJvjAgMMzvMKbI50X5935mLeWnGLmEP7A+fwB0LmOsQ==</latexit>x0

<latexit sha1_base64="GFJ3uiVDPbmMcuHnISAr0Q4QIWU=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cKphbaUDbbSbt0swm7G7GE/gYvHhTx6g/y5r9x2+agrQ8GHu/NMDMvTAXXxnW/ndLK6tr6RnmzsrW9s7tX3T9o6SRTDH2WiES1Q6pRcIm+4UZgO1VI41DgQzi6mfoPj6g0T+S9GacYxHQgecQZNVbyn3q5N+lVa27dnYEsE68gNSjQ7FW/uv2EZTFKwwTVuuO5qQlyqgxnAieVbqYxpWxEB9ixVNIYdZDPjp2QE6v0SZQoW9KQmfp7Iqex1uM4tJ0xNUO96E3F/7xOZqKrIOcyzQxKNl8UZYKYhEw/J32ukBkxtoQyxe2thA2poszYfCo2BG/x5WXSOqt7F3Xv7rzWuC7iKMMRHMMpeHAJDbiFJvjAgMMzvMKbI50X5935mLeWnGLmEP7A+fwB0j6Osg==</latexit>x1

Linear Regression

COST:

INPUTS OUTPUTS
(Independent Variables)(Dependent Variables)

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="vXDe7QNhqf3CfqvBdZrLR22vYcc="></latexit>x00 · · · x0n

x10 · · · x1n

x20 · · · x2n

x30 · · · x3n

x40 · · · x4n
...

...
xT0 · · · xTn

<latexit sha1_base64="K776dgLl+Ed2zAAzWvqrHBda0lc=">AAAB8XicbVA9SwNBEJ3zM8avqKXNYRCswp2IWgZtLCwimA9MjrC32UuW7O0eu3NKOPIvbCwUsfXf2Plv3CRXaOKDgcd7M8zMCxPBDXret7O0vLK6tl7YKG5ube/slvb2G0almrI6VULpVkgME1yyOnIUrJVoRuJQsGY4vJ74zUemDVfyHkcJC2LSlzzilKCVHjq3LEKitXrqlspexZvCXSR+TsqQo9YtfXV6iqYxk0gFMabtewkGGdHIqWDjYic1LCF0SPqsbakkMTNBNr147B5bpedGStuS6E7V3xMZiY0ZxaHtjAkOzLw3Ef/z2ilGl0HGZZIik3S2KEqFi8qdvO/2uGYUxcgSQjW3t7p0QDShaEMq2hD8+ZcXSeO04p9X/LuzcvUqj6MAh3AEJ+DDBVThBmpQBwoSnuEV3hzjvDjvzsesdcnJZw7gD5zPH7uCkPY=</latexit>(
<latexit sha1_base64="Utoszvz1pfkDoVdAMYxP+KzsTcs="></latexit>y00 · · · y0m
y10 · · · y1m
y20 · · · y2m
y30 · · · y3m
y40 · · · y4m
...

...
yT0 · · · yTm

<latexit sha1_base64="urK8QiheyVUzd9FMkZ2cRM+bgpY="></latexit>�00 · · · �0m0

�10 · · · �1m0

�20 · · · �2m0

�30 · · · �3m0

�40 · · · �4m0

...
...

�T0 · · · �Tm0

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="5d9Q+cod0Bxz1r0Qy3TIMubLP5I=">AAACKnichVDLSsNAFJ3UV62vqks3g0VwVRIRdVl147KCfUATymRy0w6dTMLMRCyh3+PGX3HThVLc+iFO2oLaCl6Y4XDuPdxzj59wprRtT6zCyura+kZxs7S1vbO7V94/aKo4lRQaNOaxbPtEAWcCGpppDu1EAol8Di1/cJv3W48gFYvFgx4m4EWkJ1jIKNGG6pavXR96TGR+RLRkT6OSi133vw9E8C3olit21Z4WXgbOHFTQvOrd8tgNYppGIDTlRKmOYyfay4jUjHIwDlIFCaED0oOOgYJEoLxseuoInxgmwGEszRMaT9mfioxESg0j30wag3212MvJv3qdVIdXXsZEkmoQdLYoTDnWMc5zwwGTQDUfGkCoZMYrpn0iCdUm3TwEZ/HkZdA8qzoXVef+vFK7mcdRREfoGJ0iB12iGrpDddRAFD2jV/SG3q0Xa2xNrI/ZaMGaaw7Rr7I+vwDPl6PT</latexit>2

666666664

3

777777775

<latexit sha1_base64="j6/X7OJ7j+v8YMMPX9321UH3JFM=">AAACAXicbVDLSsNAFJ34rPUVdSO4GSyCIJRERN0IRTcuK/QFbQyT6aQdOnkwc1MMoW78FTcuFHHrX7jzb5y2WWjrgQtnzrmXufd4seAKLOvbWFhcWl5ZLawV1zc2t7bNnd2GihJJWZ1GIpItjygmeMjqwEGwViwZCTzBmt7gZuw3h0wqHoU1SGPmBKQXcp9TAlpyzf3UBXyFO9BnQO5r+EE/T/DQBdcsWWVrAjxP7JyUUI6qa351uhFNAhYCFUSptm3F4GREAqeCjYqdRLGY0AHpsbamIQmYcrLJBSN8pJUu9iOpKwQ8UX9PZCRQKg083RkQ6KtZbyz+57UT8C+djIdxAiyk04/8RGCI8DgO3OWSURCpJoRKrnfFtE8koaBDK+oQ7NmT50njtGyfl+27s1LlOo+jgA7QITpGNrpAFXSLqqiOKHpEz+gVvRlPxovxbnxMWxeMfGYP/YHx+QOOa5Wt</latexit>

yt = ✓Txt + vt

<latexit sha1_base64="v/U3Zn9r2rqX3yRHrBFsvmRzgb0=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1ItQ9OKxgrWFNJTNdtMu3WTD7kQIpT/DiwdFvPprvPlv3LY5aOuDgcd7M8zMC1MpDLrut1NaWV1b3yhvVra2d3b3qvsHj0ZlmvEWU1LpTkgNlyLhLRQoeSfVnMah5O1wdDv1209cG6GSB8xTHsR0kIhIMIpW8nNyTTpdHHKkvWrNrbszkGXiFaQGBZq96le3r1gW8wSZpMb4nptiMKYaBZN8UulmhqeUjeiA+5YmNOYmGM9OnpATq/RJpLStBMlM/T0xprExeRzazpji0Cx6U/E/z88wugrGIkkz5AmbL4oySVCR6f+kLzRnKHNLKNPC3krYkGrK0KZUsSF4iy8vk8ezundR9+7Pa42bIo4yHMExnIIHl9CAO2hCCxgoeIZXeHPQeXHenY95a8kpZg7hD5zPH2PAkK4=</latexit>

y = X✓

<latexit sha1_base64="7fNz5vs5fuvaJb6fGezEEGvwRRw="></latexit>2

666664

0 · · · 0
✓10 · · · ✓1m
...

...
0 · · · 0
✓n0 · · · ✓nm

3

777775

COST:
<latexit sha1_base64="UW3/lGldpZgQv0o/0xjVPMnX2bQ=">AAACE3icbVDLSgMxFM3UV62vqks3wSKIYJkpoi6LblxWsA/ojCWTZtrQTGZI7ghl7D+48VfcuFDErRt3/o3ptIvaeuBeDufcS3KPHwuuwbZ/rNzS8srqWn69sLG5tb1T3N1r6ChRlNVpJCLV8olmgktWBw6CtWLFSOgL1vQH12O/+cCU5pG8g2HMvJD0JA84JWCkTvHEDbnELnZ93nvMGh7iU9xyoc+AzMj3lU6xZJftDHiROFNSQlPUOsVvtxvRJGQSqCBatx07Bi8lCjgVbFRwE81iQgekx9qGShIy7aXZTSN8ZJQuDiJlSgLO1NmNlIRaD0PfTIYE+nreG4v/ee0Egksv5TJOgEk6eShIBIYIjwPCXa4YBTE0hFDFzV8x7RNFKJgYCyYEZ/7kRdKolJ3zsnN7VqpeTePIowN0iI6Rgy5QFd2gGqojip7QC3pD79az9Wp9WJ+T0Zw13dlHf2B9/QJcXp05</latexit>

min
����y �X✓

����2

<latexit sha1_base64="ntN2uEGaOJW/ve6p7T6PU0bDLe4=">AAACH3icbVDLTgIxFO3gC/E16tJNIzHBDZkhBl0S3bjERB4Jg6RTCjR0ppP2jglB/sSNv+LGhcYYd/yNnWEWCp6kN6fn3Jv2Hj8SXIPjzK3c2vrG5lZ+u7Czu7d/YB8eNbWMFWUNKoVUbZ9oJnjIGsBBsHakGAl8wVr++CbxW49MaS7De5hErBuQYcgHnBIwUs+uemokSx6MGJBz7EVKRiCx5/PhU1rwwsLZJam9ykOlZxedspMCrxI3I0WUod6zv72+pHHAQqCCaN1xnQi6U6KAU8FmBS/WLCJ0TIasY2hIAqa703S/GT4zSh8PpDInBJyqvyemJNB6EvimMyAw0steIv7ndWIYXHWnPIxiYCFdPDSIBTYRJGHhPleMgpgYQqji5q+YjogiFEykBROCu7zyKmlWym617N5dFGvXWRx5dIJOUQm56BLV0C2qowai6Bm9onf0Yb1Yb9an9bVozVnZzDH6A2v+A2VnopA=</latexit>

⇢(✓) /
����✓

����2
2

<latexit sha1_base64="8O9QME0b6Kwx/IuOGred2s82kVU=">AAAB+XicbVBNS8NAEN3Ur1q/oh69LBahIpRERD0WvXisYD+gCWWz3TRLN9mwOymU0H/ixYMiXv0n3vw3btsctPXBwOO9GWbmBangGhzn2yqtrW9sbpW3Kzu7e/sH9uFRW8tMUdaiUkjVDYhmgiesBRwE66aKkTgQrBOM7md+Z8yU5jJ5gknK/JgMEx5ySsBIfdu+wB72VCRrHkQMyHnfrjp1Zw68StyCVFGBZt/+8gaSZjFLgAqidc91UvBzooBTwaYVL9MsJXREhqxnaEJipv18fvkUnxllgEOpTCWA5+rviZzEWk/iwHTGBCK97M3E/7xeBuGtn/MkzYAldLEozAQGiWcx4AFXjIKYGEKo4uZWTCOiCAUTVsWE4C6/vEral3X3uu4+XlUbd0UcZXSCTlENuegGNdADaqIWomiMntErerNy68V6tz4WrSWrmDlGf2B9/gDTupKA</latexit>

+ ⇢(✓)

<latexit sha1_base64="b11IR/tCXyhPqsVv76I+GVbzOYA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK1hbaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmlldW19o7xZ2dre2d2r7h88mjjVjLdYLGPdCajhUijeQoGSdxLNaRRI3g7GN1O//cS1EbF6wCzhfkSHSoSCUbTSfdZ3+9WaW3dnIMvEK0gNCjT71a/eIGZpxBUySY3pem6Cfk41Cib5pNJLDU8oG9Mh71qqaMSNn89OnZATqwxIGGtbCslM/T2R08iYLApsZ0RxZBa9qfif100xvPJzoZIUuWLzRWEqCcZk+jcZCM0ZyswSyrSwtxI2opoytOlUbAje4svL5PGs7l3UvbvzWuO6iKMMR3AMp+DBJTTgFprQAgZDeIZXeHOk8+K8Ox/z1pJTzBzCHzifPw2qjaY=</latexit>y0

<latexit sha1_base64="xMOtnMnf4SvcLzdb23/Nd926bf0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK1hbaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmlldW19o7xZ2dre2d2r7h88mjjVjLdYLGPdCajhUijeQoGSdxLNaRRI3g7GN1O//cS1EbF6wCzhfkSHSoSCUbTSfdb3+tWaW3dnIMvEK0gNCjT71a/eIGZpxBUySY3pem6Cfk41Cib5pNJLDU8oG9Mh71qqaMSNn89OnZATqwxIGGtbCslM/T2R08iYLApsZ0RxZBa9qfif100xvPJzoZIUuWLzRWEqCcZk+jcZCM0ZyswSyrSwtxI2opoytOlUbAje4svL5PGs7l3UvbvzWuO6iKMMR3AMp+DBJTTgFprQAgZDeIZXeHOk8+K8Ox/z1pJTzBzCHzifPw8ujac=</latexit>y1

Multi-task 
LASSO

“Sparsity 
across tasks”

<latexit sha1_base64="W1oeiVvAC6EORa8ZtgR7e6sRyyQ=">AAACKHicbVDLSgMxFM3UV62vqks3wSLUTZkRUXFj0Y3LCvYBnTJk0kwnNDMZkjtCGfs5bvwVNyKKdOuXmD4EbT2QcDjnXJJ7/ERwDbY9snJLyyura/n1wsbm1vZOcXevoWWqKKtTKaRq+UQzwWNWBw6CtRLFSOQL1vT7N2O/+cCU5jK+h0HCOhHpxTzglICRvOKVq0JZdiFkQI6xmyiZgMSuTiOPY9fnvcefexLxMn45/K17xZJdsSfAi8SZkRKaoeYV39yupGnEYqCCaN127AQ6GVHAqWDDgptqlhDaJz3WNjQmEdOdbLLoEB8ZpYsDqcyJAU/U3xMZibQeRL5JRgRCPe+Nxf+8dgrBRSfjcZICi+n0oSAV2HQxbg13uWIUxMAQQhU3f8U0JIpQMN0WTAnO/MqLpHFScc4qzt1pqXo9qyOPDtAhKiMHnaMqukU1VEcUPaEX9I4+rGfr1fq0RtNozprN7KM/sL6+Ad2Dpnw=</latexit>

⇢(✓) /
X

i

����✓i:
����

“Mixed L1 & L2 
across tasks”Multi-Task 

Elastic-Net

<latexit sha1_base64="wHrzJdWQLy4vlNFEzAQ8nc6YG7o="></latexit>

⇢(✓) / �
X

i

����✓i:
����
2
+ 1

2
(1� �)

����✓
����2
FRO

<latexit sha1_base64="wHrzJdWQLy4vlNFEzAQ8nc6YG7o="></latexit>

⇢(✓) / �
X

i

����✓i:
����
2
+ 1

2
(1� �)

����✓
����2
FRO


