
Dan Calderone - Spring 22

Inner Products in High Dimensions



<latexit sha1_base64="rZFbP9/+iCpDKb7e6ByNUNooboQ=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5IUUY9FLx4r2A9oQtlsN+3SzSbuToQS4l/x4kERr/4Qb/4bt20O2vpg4PHeDDPzgkRwDY7zbZXW1jc2t8rblZ3dvf0D+/Coo+NUUdamsYhVLyCaCS5ZGzgI1ksUI1EgWDeY3Mz87iNTmsfyHqYJ8yMykjzklICRBnbVg1ARmrl55ukHBVkjzwd2zak7c+BV4hakhgq0BvaXN4xpGjEJVBCt+66TgJ8RBZwKlle8VLOE0AkZsb6hkkRM+9n8+ByfGmWIw1iZkoDn6u+JjERaT6PAdEYExnrZm4n/ef0Uwis/4zJJgUm6WBSmAkOMZ0ngIVeMgpgaQqji5lZMx8SEASavignBXX55lXQadfei7t6d15rXRRxldIxO0Bly0SVqolvUQm1E0RQ9o1f0Zj1ZL9a79bFoLVnFTBX9gfX5A3U7lUw=</latexit>

1p
2

<latexit sha1_base64="FqR3tR+n5cRqz/P+RMdHb1w5G0Y=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5JIUY9FLx4r2A9oQtlsN+3SzSbuToQS4l/x4kERr/4Qb/4bt20O2vpg4PHeDDPzgkRwDY7zbZXW1jc2t8rblZ3dvf0D+/Coo+NUUdamsYhVLyCaCS5ZGzgI1ksUI1EgWDeY3Mz87iNTmsfyHqYJ8yMykjzklICRBnbVg1ARmrl55ukHBVkjzwd2zak7c+BV4hakhgq0BvaXN4xpGjEJVBCt+66TgJ8RBZwKlle8VLOE0AkZsb6hkkRM+9n8+ByfGmWIw1iZkoDn6u+JjERaT6PAdEYExnrZm4n/ef0Uwis/4zJJgUm6WBSmAkOMZ0ngIVeMgpgaQqji5lZMx8SEASavignBXX55lXTO6+5F3b1r1JrXRRxldIxO0Bly0SVqolvUQm1E0RQ9o1f0Zj1ZL9a79bFoLVnFTBX9gfX5A3hHlU4=</latexit>

1p
4

<latexit sha1_base64="HbGa8jFWS9KNKCwN6rF4ewuSWJU=">AAAB/XicbVDLSsNAFJ34rPUVHzs3wSK4KhmR6rLoxmUF+4AmlMl00g6dTOLMjVBD8FfcuFDErf/hzr9x2mahrQcuHM65l3vvCRLBNbjut7W0vLK6tl7aKG9ube/s2nv7LR2nirImjUWsOgHRTHDJmsBBsE6iGIkCwdrB6Hritx+Y0jyWdzBOmB+RgeQhpwSM1LMPPQgVoRnOM0/fK8hwLc97dsWtulM4iwQXpIIKNHr2l9ePaRoxCVQQrbvYTcDPiAJOBcvLXqpZQuiIDFjXUEkipv1sen3unBil74SxMiXBmaq/JzISaT2OAtMZERjqeW8i/ud1Uwgv/YzLJAUm6WxRmAoHYmcShdPnilEQY0MIVdzc6tAhMWmACaxsQsDzLy+S1lkV16r49rxSvyriKKEjdIxOEUYXqI5uUAM1EUWP6Bm9ojfryXqx3q2PWeuSVcwcoD+wPn8A8gKViw==</latexit>

1p
16

<latexit sha1_base64="Wzu8OGIeUVc6iZTpCri+/TCQK64=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5GSyCq5JIqS6LblxWsA9oQplMJ+3QySTO3Ag1BH/FjQtF3Pof7vwbp4+Fth64cDjnXu69J0gE1+A431ZhZXVtfaO4Wdra3tnds/cPWjpOFWVNGotYdQKimeCSNYGDYJ1EMRIFgrWD0fXEbz8wpXks72CcMD8iA8lDTgkYqWcfeRAqQjM3zzx9ryCrVfO8Z5edijMFXibunJTRHI2e/eX1Y5pGTAIVROuu6yTgZ0QBp4LlJS/VLCF0RAasa6gkEdN+Nr0+x6dG6eMwVqYk4Kn6eyIjkdbjKDCdEYGhXvQm4n9eN4Xw0s+4TFJgks4WhanAEONJFLjPFaMgxoYQqri5FdMhMWmACaxkQnAXX14mrfOKW6u4t9Vy/WoeRxEdoxN0hlx0geroBjVQE1H0iJ7RK3qznqwX6936mLUWrPnMIfoD6/MH9pmVjg==</latexit>

1p
64

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

1

Unit vectors (in high dimensions)

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

1<latexit sha1_base64="rZFbP9/+iCpDKb7e6ByNUNooboQ=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5IUUY9FLx4r2A9oQtlsN+3SzSbuToQS4l/x4kERr/4Qb/4bt20O2vpg4PHeDDPzgkRwDY7zbZXW1jc2t8rblZ3dvf0D+/Coo+NUUdamsYhVLyCaCS5ZGzgI1ksUI1EgWDeY3Mz87iNTmsfyHqYJ8yMykjzklICRBnbVg1ARmrl55ukHBVkjzwd2zak7c+BV4hakhgq0BvaXN4xpGjEJVBCt+66TgJ8RBZwKlle8VLOE0AkZsb6hkkRM+9n8+ByfGmWIw1iZkoDn6u+JjERaT6PAdEYExnrZm4n/ef0Uwis/4zJJgUm6WBSmAkOMZ0ngIVeMgpgaQqji5lZMx8SEASavignBXX55lXQadfei7t6d15rXRRxldIxO0Bly0SVqolvUQm1E0RQ9o1f0Zj1ZL9a79bFoLVnFTBX9gfX5A3U7lUw=</latexit>

1p
2

<latexit sha1_base64="FqR3tR+n5cRqz/P+RMdHb1w5G0Y=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5JIUY9FLx4r2A9oQtlsN+3SzSbuToQS4l/x4kERr/4Qb/4bt20O2vpg4PHeDDPzgkRwDY7zbZXW1jc2t8rblZ3dvf0D+/Coo+NUUdamsYhVLyCaCS5ZGzgI1ksUI1EgWDeY3Mz87iNTmsfyHqYJ8yMykjzklICRBnbVg1ARmrl55ukHBVkjzwd2zak7c+BV4hakhgq0BvaXN4xpGjEJVBCt+66TgJ8RBZwKlle8VLOE0AkZsb6hkkRM+9n8+ByfGmWIw1iZkoDn6u+JjERaT6PAdEYExnrZm4n/ef0Uwis/4zJJgUm6WBSmAkOMZ0ngIVeMgpgaQqji5lZMx8SEASavignBXX55lXTO6+5F3b1r1JrXRRxldIxO0Bly0SVqolvUQm1E0RQ9o1f0Zj1ZL9a79bFoLVnFTBX9gfX5A3hHlU4=</latexit>

1p
4

<latexit sha1_base64="HbGa8jFWS9KNKCwN6rF4ewuSWJU=">AAAB/XicbVDLSsNAFJ34rPUVHzs3wSK4KhmR6rLoxmUF+4AmlMl00g6dTOLMjVBD8FfcuFDErf/hzr9x2mahrQcuHM65l3vvCRLBNbjut7W0vLK6tl7aKG9ube/s2nv7LR2nirImjUWsOgHRTHDJmsBBsE6iGIkCwdrB6Hritx+Y0jyWdzBOmB+RgeQhpwSM1LMPPQgVoRnOM0/fK8hwLc97dsWtulM4iwQXpIIKNHr2l9ePaRoxCVQQrbvYTcDPiAJOBcvLXqpZQuiIDFjXUEkipv1sen3unBil74SxMiXBmaq/JzISaT2OAtMZERjqeW8i/ud1Uwgv/YzLJAUm6WxRmAoHYmcShdPnilEQY0MIVdzc6tAhMWmACaxsQsDzLy+S1lkV16r49rxSvyriKKEjdIxOEUYXqI5uUAM1EUWP6Bm9ojfryXqx3q2PWeuSVcwcoD+wPn8A8gKViw==</latexit>

1p
16

<latexit sha1_base64="Wzu8OGIeUVc6iZTpCri+/TCQK64=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5GSyCq5JIqS6LblxWsA9oQplMJ+3QySTO3Ag1BH/FjQtF3Pof7vwbp4+Fth64cDjnXu69J0gE1+A431ZhZXVtfaO4Wdra3tnds/cPWjpOFWVNGotYdQKimeCSNYGDYJ1EMRIFgrWD0fXEbz8wpXks72CcMD8iA8lDTgkYqWcfeRAqQjM3zzx9ryCrVfO8Z5edijMFXibunJTRHI2e/eX1Y5pGTAIVROuu6yTgZ0QBp4LlJS/VLCF0RAasa6gkEdN+Nr0+x6dG6eMwVqYk4Kn6eyIjkdbjKDCdEYGhXvQm4n9eN4Xw0s+4TFJgks4WhanAEONJFLjPFaMgxoYQqri5FdMhMWmACaxkQnAXX14mrfOKW6u4t9Vy/WoeRxEdoxN0hlx0geroBjVQE1H0iJ7RK3qznqwX6936mLUWrPnMIfoD6/MH9pmVjg==</latexit>

1p
64

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

1<latexit sha1_base64="rZFbP9/+iCpDKb7e6ByNUNooboQ=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5IUUY9FLx4r2A9oQtlsN+3SzSbuToQS4l/x4kERr/4Qb/4bt20O2vpg4PHeDDPzgkRwDY7zbZXW1jc2t8rblZ3dvf0D+/Coo+NUUdamsYhVLyCaCS5ZGzgI1ksUI1EgWDeY3Mz87iNTmsfyHqYJ8yMykjzklICRBnbVg1ARmrl55ukHBVkjzwd2zak7c+BV4hakhgq0BvaXN4xpGjEJVBCt+66TgJ8RBZwKlle8VLOE0AkZsb6hkkRM+9n8+ByfGmWIw1iZkoDn6u+JjERaT6PAdEYExnrZm4n/ef0Uwis/4zJJgUm6WBSmAkOMZ0ngIVeMgpgaQqji5lZMx8SEASavignBXX55lXQadfei7t6d15rXRRxldIxO0Bly0SVqolvUQm1E0RQ9o1f0Zj1ZL9a79bFoLVnFTBX9gfX5A3U7lUw=</latexit>

1p
2

<latexit sha1_base64="FqR3tR+n5cRqz/P+RMdHb1w5G0Y=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5JIUY9FLx4r2A9oQtlsN+3SzSbuToQS4l/x4kERr/4Qb/4bt20O2vpg4PHeDDPzgkRwDY7zbZXW1jc2t8rblZ3dvf0D+/Coo+NUUdamsYhVLyCaCS5ZGzgI1ksUI1EgWDeY3Mz87iNTmsfyHqYJ8yMykjzklICRBnbVg1ARmrl55ukHBVkjzwd2zak7c+BV4hakhgq0BvaXN4xpGjEJVBCt+66TgJ8RBZwKlle8VLOE0AkZsb6hkkRM+9n8+ByfGmWIw1iZkoDn6u+JjERaT6PAdEYExnrZm4n/ef0Uwis/4zJJgUm6WBSmAkOMZ0ngIVeMgpgaQqji5lZMx8SEASavignBXX55lXTO6+5F3b1r1JrXRRxldIxO0Bly0SVqolvUQm1E0RQ9o1f0Zj1ZL9a79bFoLVnFTBX9gfX5A3hHlU4=</latexit>

1p
4

<latexit sha1_base64="HbGa8jFWS9KNKCwN6rF4ewuSWJU=">AAAB/XicbVDLSsNAFJ34rPUVHzs3wSK4KhmR6rLoxmUF+4AmlMl00g6dTOLMjVBD8FfcuFDErf/hzr9x2mahrQcuHM65l3vvCRLBNbjut7W0vLK6tl7aKG9ube/s2nv7LR2nirImjUWsOgHRTHDJmsBBsE6iGIkCwdrB6Hritx+Y0jyWdzBOmB+RgeQhpwSM1LMPPQgVoRnOM0/fK8hwLc97dsWtulM4iwQXpIIKNHr2l9ePaRoxCVQQrbvYTcDPiAJOBcvLXqpZQuiIDFjXUEkipv1sen3unBil74SxMiXBmaq/JzISaT2OAtMZERjqeW8i/ud1Uwgv/YzLJAUm6WxRmAoHYmcShdPnilEQY0MIVdzc6tAhMWmACaxsQsDzLy+S1lkV16r49rxSvyriKKEjdIxOEUYXqI5uUAM1EUWP6Bm9ojfryXqx3q2PWeuSVcwcoD+wPn8A8gKViw==</latexit>

1p
16

<latexit sha1_base64="Wzu8OGIeUVc6iZTpCri+/TCQK64=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5GSyCq5JIqS6LblxWsA9oQplMJ+3QySTO3Ag1BH/FjQtF3Pof7vwbp4+Fth64cDjnXu69J0gE1+A431ZhZXVtfaO4Wdra3tnds/cPWjpOFWVNGotYdQKimeCSNYGDYJ1EMRIFgrWD0fXEbz8wpXks72CcMD8iA8lDTgkYqWcfeRAqQjM3zzx9ryCrVfO8Z5edijMFXibunJTRHI2e/eX1Y5pGTAIVROuu6yTgZ0QBp4LlJS/VLCF0RAasa6gkEdN+Nr0+x6dG6eMwVqYk4Kn6eyIjkdbjKDCdEYGhXvQm4n9eN4Xw0s+4TFJgks4WhanAEONJFLjPFaMgxoYQqri5FdMhMWmACaxkQnAXX14mrfOKW6u4t9Vy/WoeRxEdoxN0hlx0geroBjVQE1H0iJ7RK3qznqwX6936mLUWrPnMIfoD6/MH9pmVjg==</latexit>

1p
64

<latexit sha1_base64="sV9nvQW6ej7VGSJWdw4H6w7Kf3s=">AAACF3icbVDLSsNAFJ34rPUVdelmsAiuQiKiLotuXFawD2hKmUxu2qGTSZiZiCX0L9z4K25cKOJWd/6N0zZIbT0ww+Gce7n3niDlTGnX/baWlldW19ZLG+XNre2dXXtvv6GSTFKo04QnshUQBZwJqGumObRSCSQOODSDwfXYb96DVCwRd3qYQicmPcEiRok2Utd2/AB6TORBTLRkDyPsYd/H7uwHIvy1u3bFddwJ8CLxClJBBWpd+8sPE5rFIDTlRKm256a6kxOpGeUwKvuZgpTQAelB21BBYlCdfHLXCB8bJcRRIs0TGk/U2Y6cxEoN48BUmv36at4bi/957UxHl52ciTTTIOh0UJRxrBM8DgmHTALVfGgIoZKZXTHtE0moNlGWTQje/MmLpHHqeOeOd3tWqV4VcZTQITpCJ8hDF6iKblAN1RFFj+gZvaI368l6sd6tj2npklX0HKA/sD5/AG0Ynjg=</latexit>2

664

1
0
0
0

3

775

<latexit sha1_base64="UChzuXxaAet0uJNKtT+JmA1rh0M=">AAACGHicbVDLSsNAFJ34rPUVdelmsAhurImIuiy6cVnBPqAJZTK5bYdOJmFmIpbQz3Djr7hxoYjb7vwbp22Q2npghsM593LvPUHCmdKO820tLa+srq0XNoqbW9s7u/befl3FqaRQozGPZTMgCjgTUNNMc2gmEkgUcGgE/dux33gEqVgsHvQgAT8iXcE6jBJtpLZ95gXQZSILIqIlexriUxd7HnZmPxDhr9+2S07ZmQAvEjcnJZSj2rZHXhjTNAKhKSdKtVwn0X5GpGaUw7DopQoSQvukCy1DBYlA+dnksCE+NkqIO7E0T2g8UWc7MhIpNYgCU2n266l5byz+57VS3bn2MyaSVIOg00GdlGMd43FKOGQSqOYDQwiVzOyKaY9IQrXJsmhCcOdPXiT187J7WXbvL0qVmzyOAjpER+gEuegKVdAdqqIaougZvaJ39GG9WG/Wp/U1LV2y8p4D9AfW6AfiX55v</latexit>2

664

�1
0
0
0

3

775

<latexit sha1_base64="x8by7yqAM27zoudx30vz4/QwcuQ=">AAAB+3icbVBNS8NAEJ34WetXrEcvwSJ4KomIeix68VjBfkAbyma7aZduNnF3IpaQv+LFgyJe/SPe/Ddu2xy09cHA470ZZuYFieAaXffbWlldW9/YLG2Vt3d29/btg0pLx6mirEljEatOQDQTXLImchSskyhGokCwdjC+mfrtR6Y0j+U9ThLmR2QoecgpQSP17UovVIRmXp719IPCTOZ53666NXcGZ5l4BalCgUbf/uoNYppGTCIVROuu5yboZ0Qhp4Ll5V6qWULomAxZ11BJIqb9bHZ77pwYZeCEsTIl0ZmpvycyEmk9iQLTGREc6UVvKv7ndVMMr/yMyyRFJul8UZgKB2NnGoQz4IpRFBNDCFXc3OrQETFhoImrbELwFl9eJq2zmndR8+7Oq/XrIo4SHMExnIIHl1CHW2hAEyg8wTO8wpuVWy/Wu/Uxb12xiplD+APr8wfzj5UK</latexit>

1p
n

<latexit sha1_base64="i7niwj29vqhHo0JyNNnsus/VJ3E=">AAACGHicbVDLSsNAFJ3UV42vqEs3g0VwVRMRdVl047KCfUATymR62w6dTMLMRCyhn+HGX3HjQhG33fk3TtsgtfXADIdz7uXee8KEM6Vd99sqrKyurW8UN+2t7Z3dPWf/oK7iVFKo0ZjHshkSBZwJqGmmOTQTCSQKOTTCwe3EbzyCVCwWD3qYQBCRnmBdRok2Uts580PoMZGFEdGSPY2w7WHfx3Of7YPo/Pptp+SW3SnwMvFyUkI5qm1n7HdimkYgNOVEqZbnJjrIiNSMchjZfqogIXRAetAyVJAIVJBNDxvhE6N0cDeW5gmNp+p8R0YipYZRaCrNfn216E3E/7xWqrvXQcZEkmoQdDaom3KsYzxJCXeYBKr50BBCJTO7YtonklBtsrRNCN7iycukfl72Lsve/UWpcpPHUURH6BidIg9doQq6Q1VUQxQ9o1f0jj6sF+vN+rS+ZqUFK+85RH9gjX8Ai4ieOQ==</latexit>2

664

1
1
1
1

3

775
<latexit sha1_base64="feYJlqRAt9N6RJRnwkNptAVwjek=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomIehGKXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz321lZXVvf2CxsFbd3dvf2SweHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7qZ+6wmV5rF8MOME/YgOJA85o8ZK9ZteqexW3BnIMvFyUoYctV7pq9uPWRqhNExQrTuemxg/o8pwJnBS7KYaE8pGdIAdSyWNUPvZ7NAJObVKn4SxsiUNmam/JzIaaT2OAtsZUTPUi95U/M/rpCa89jMuk9SgZPNFYSqIicn0a9LnCpkRY0soU9zeStiQKsqMzaZoQ/AWX14mzfOKd1nx6hfl6m0eRwGO4QTOwIMrqMI91KABDBCe4RXenEfnxXl3PuatK04+cwR/4Hz+AI7FjMc=</latexit>=

<latexit sha1_base64="/oSt3TJQZm4gdNwjBuGZ+Tdpazs=">AAACIHicbVDLSsNAFJ3UV42vqEs3g0VwVZMi1mXRjcsKthWaUCaT23boZBJmJmIJ/RQ3/oobF4roTr/G6QPR1gvDHM45l3vvCVPOlHbdT6uwtLyyulZctzc2t7Z3nN29pkoySaFBE57I25Ao4ExAQzPN4TaVQOKQQyscXI711h1IxRJxo4cpBDHpCdZllGhDdZyqH0KPiTyMiZbsfoRt76SCfR8vfLYPIvrxdZySW3YnhReBNwMlNKt6x/nwo4RmMQhNOVGq7bmpDnIiNaMcRrafKUgJHZAetA0UJAYV5JMDR/jIMBHuJtI8ofGE/d2Rk1ipYRwap9mvr+a1Mfmf1s509zzImUgzDYJOB3UzjnWCx2nhiEmgmg8NIFQysyumfSIJ1SZT24TgzZ+8CJqVsndW9q5PS7WLWRxFdIAO0THyUBXV0BWqowai6AE9oRf0aj1az9ab9T61FqxZzz76U9bXN2wmoA0=</latexit>2

664

1/2
1/2
1/2
1/2

3

775

<latexit sha1_base64="sCDLVM7CaW8E+tNGY3MUAuydDKM=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqBeh6MVjBdMW2lA220m7dLMJuxuhlP4GLx4U8eoP8ua/cdvmoK0PBh7vzTAzL0wF18Z1v53C2vrG5lZxu7Szu7d/UD48auokUwx9lohEtUOqUXCJvuFGYDtVSONQYCsc3c381hMqzRP5aMYpBjEdSB5xRo2VfEluSK1XrrhVdw6ySrycVCBHo1f+6vYTlsUoDRNU647npiaYUGU4EzgtdTONKWUjOsCOpZLGqIPJ/NgpObNKn0SJsiUNmau/JyY01noch7Yzpmaol72Z+J/XyUx0HUy4TDODki0WRZkgJiGzz0mfK2RGjC2hTHF7K2FDqigzNp+SDcFbfnmVNC+q3mXVe6hV6rd5HEU4gVM4Bw+uoA730AAfGHB4hld4c6Tz4rw7H4vWgpPPHMMfOJ8/e7mN0Q==</latexit>

n = 4



<latexit sha1_base64="k8sx3yCtmlKSgTAdG0f7bFuPDM0=">AAACI3icbVDLSsNAFJ34rPFVdelmsAhuDEkVX6uiG5cV7AOaUibT2zp0MgkzE7GE/osbf8WNC6W4ceG/OGmDaPXAcA/n3Mvce4KYM6Vd98Oam19YXFourNira+sbm8Wt7bqKEkmhRiMeyWZAFHAmoKaZ5tCMJZAw4NAIBleZ37gHqVgkbvUwhnZI+oL1GCXaSJ3ihR9An4k0CImW7GGEbdc5x75vH7rOUV7LWTXF9kF0vzvtTrHkOu4E+C/xclJCOaqd4tjvRjQJQWjKiVItz411OyVSM8phZPuJgpjQAelDy1BBQlDtdHLjCO8bpYt7kTRPaDxRf06kJFRqGAam0yx4p2a9TPzPayW6d9ZOmYgTDYJOP+olHOsIZ4HhLpNANR8aQqhkZldM74gkVJtYsxC82ZP/knrZ8U4c7+a4VLnM4yigXbSHDpCHTlEFXaMqqiGKHtEzekVv1pP1Yo2t92nrnJXP7KBfsD6/ADagoE0=</latexit>2

664

0.9
�0.3
�0.2
0.2

3

775
<latexit sha1_base64="21TXZQTmNQGhjI8kbDrSv91cqN0=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRbBU9kVUY9FLx4r2A9ol5JN0zY0m8QkK5alf8KLB0W8+ne8+W/MtnvQ1gcDj/dmmJkXKc6M9f1vr7Cyura+UdwsbW3v7O6V9w+aRiaa0AaRXOp2hA3lTNCGZZbTttIUxxGnrWh8k/mtR6oNk+LeThQNYzwUbMAItk5qd7FSWj6VeuWKX/VnQMskyEkFctR75a9uX5IkpsISjo3pBL6yYYq1ZYTTaambGKowGeMh7TgqcExNmM7unaITp/TRQGpXwqKZ+nsixbExkzhynTG2I7PoZeJ/Xiexg6swZUIllgoyXzRIOLISZc+jPtOUWD5xBBPN3K2IjLDGxLqIshCCxZeXSfOsGlxUg7vzSu06j6MIR3AMpxDAJdTgFurQAAIcnuEV3rwH78V79z7mrQUvnzmEP/A+fwDMaI/Q</latexit>⇡

<latexit sha1_base64="rpbW9fSp+jIs346iBU97oRR1lEo=">AAACI3icbVBNS8NAEN3U7/gV9ehlsQheDImWKp5ELx4rWBWaUDababt0swm7G7GE/hcv/hUvHpTixYP/xU0tqNUHyzzem2FnXpRxprTnvVuVmdm5+YXFJXt5ZXVt3dnYvFZpLik0acpTeRsRBZwJaGqmOdxmEkgScbiJ+uelf3MHUrFUXOlBBmFCuoJ1GCXaSG3nJIigy0QRJURLdj+0PbeOg8De/661snruIbYDEPF3Z9upeq43Bv5L/AmpogkabWcUxCnNExCacqJUy/cyHRZEakY5DO0gV5AR2iddaBkqSAIqLMY3DvGuUWLcSaV5QuOx+nOiIIlSgyQynWbBnpr2SvE/r5XrznFYMJHlGgT9+qiTc6xTXAaGYyaBaj4whFDJzK6Y9ogkVJtYyxD86ZP/kusD16+7/mWteno2iWMRbaMdtId8dIRO0QVqoCai6AE9oRf0aj1az9bIevtqrViTmS30C9bHJz1EoFA=</latexit>2

664

0.6
�0.6
�0.4
0.3

3

775
<latexit sha1_base64="21TXZQTmNQGhjI8kbDrSv91cqN0=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRbBU9kVUY9FLx4r2A9ol5JN0zY0m8QkK5alf8KLB0W8+ne8+W/MtnvQ1gcDj/dmmJkXKc6M9f1vr7Cyura+UdwsbW3v7O6V9w+aRiaa0AaRXOp2hA3lTNCGZZbTttIUxxGnrWh8k/mtR6oNk+LeThQNYzwUbMAItk5qd7FSWj6VeuWKX/VnQMskyEkFctR75a9uX5IkpsISjo3pBL6yYYq1ZYTTaambGKowGeMh7TgqcExNmM7unaITp/TRQGpXwqKZ+nsixbExkzhynTG2I7PoZeJ/Xiexg6swZUIllgoyXzRIOLISZc+jPtOUWD5xBBPN3K2IjLDGxLqIshCCxZeXSfOsGlxUg7vzSu06j6MIR3AMpxDAJdTgFurQAAIcnuEV3rwH78V79z7mrQUvnzmEP/A+fwDMaI/Q</latexit>⇡

<latexit sha1_base64="rZFbP9/+iCpDKb7e6ByNUNooboQ=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5IUUY9FLx4r2A9oQtlsN+3SzSbuToQS4l/x4kERr/4Qb/4bt20O2vpg4PHeDDPzgkRwDY7zbZXW1jc2t8rblZ3dvf0D+/Coo+NUUdamsYhVLyCaCS5ZGzgI1ksUI1EgWDeY3Mz87iNTmsfyHqYJ8yMykjzklICRBnbVg1ARmrl55ukHBVkjzwd2zak7c+BV4hakhgq0BvaXN4xpGjEJVBCt+66TgJ8RBZwKlle8VLOE0AkZsb6hkkRM+9n8+ByfGmWIw1iZkoDn6u+JjERaT6PAdEYExnrZm4n/ef0Uwis/4zJJgUm6WBSmAkOMZ0ngIVeMgpgaQqji5lZMx8SEASavignBXX55lXQadfei7t6d15rXRRxldIxO0Bly0SVqolvUQm1E0RQ9o1f0Zj1ZL9a79bFoLVnFTBX9gfX5A3U7lUw=</latexit>

1p
2

<latexit sha1_base64="FqR3tR+n5cRqz/P+RMdHb1w5G0Y=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5JIUY9FLx4r2A9oQtlsN+3SzSbuToQS4l/x4kERr/4Qb/4bt20O2vpg4PHeDDPzgkRwDY7zbZXW1jc2t8rblZ3dvf0D+/Coo+NUUdamsYhVLyCaCS5ZGzgI1ksUI1EgWDeY3Mz87iNTmsfyHqYJ8yMykjzklICRBnbVg1ARmrl55ukHBVkjzwd2zak7c+BV4hakhgq0BvaXN4xpGjEJVBCt+66TgJ8RBZwKlle8VLOE0AkZsb6hkkRM+9n8+ByfGmWIw1iZkoDn6u+JjERaT6PAdEYExnrZm4n/ef0Uwis/4zJJgUm6WBSmAkOMZ0ngIVeMgpgaQqji5lZMx8SEASavignBXX55lXTO6+5F3b1r1JrXRRxldIxO0Bly0SVqolvUQm1E0RQ9o1f0Zj1ZL9a79bFoLVnFTBX9gfX5A3hHlU4=</latexit>

1p
4

<latexit sha1_base64="HbGa8jFWS9KNKCwN6rF4ewuSWJU=">AAAB/XicbVDLSsNAFJ34rPUVHzs3wSK4KhmR6rLoxmUF+4AmlMl00g6dTOLMjVBD8FfcuFDErf/hzr9x2mahrQcuHM65l3vvCRLBNbjut7W0vLK6tl7aKG9ube/s2nv7LR2nirImjUWsOgHRTHDJmsBBsE6iGIkCwdrB6Hritx+Y0jyWdzBOmB+RgeQhpwSM1LMPPQgVoRnOM0/fK8hwLc97dsWtulM4iwQXpIIKNHr2l9ePaRoxCVQQrbvYTcDPiAJOBcvLXqpZQuiIDFjXUEkipv1sen3unBil74SxMiXBmaq/JzISaT2OAtMZERjqeW8i/ud1Uwgv/YzLJAUm6WxRmAoHYmcShdPnilEQY0MIVdzc6tAhMWmACaxsQsDzLy+S1lkV16r49rxSvyriKKEjdIxOEUYXqI5uUAM1EUWP6Bm9ojfryXqx3q2PWeuSVcwcoD+wPn8A8gKViw==</latexit>

1p
16

<latexit sha1_base64="Wzu8OGIeUVc6iZTpCri+/TCQK64=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5GSyCq5JIqS6LblxWsA9oQplMJ+3QySTO3Ag1BH/FjQtF3Pof7vwbp4+Fth64cDjnXu69J0gE1+A431ZhZXVtfaO4Wdra3tnds/cPWjpOFWVNGotYdQKimeCSNYGDYJ1EMRIFgrWD0fXEbz8wpXks72CcMD8iA8lDTgkYqWcfeRAqQjM3zzx9ryCrVfO8Z5edijMFXibunJTRHI2e/eX1Y5pGTAIVROuu6yTgZ0QBp4LlJS/VLCF0RAasa6gkEdN+Nr0+x6dG6eMwVqYk4Kn6eyIjkdbjKDCdEYGhXvQm4n9eN4Xw0s+4TFJgks4WhanAEONJFLjPFaMgxoYQqri5FdMhMWmACaxkQnAXX14mrfOKW6u4t9Vy/WoeRxEdoxN0hlx0geroBjVQE1H0iJ7RK3qznqwX6936mLUWrPnMIfoD6/MH9pmVjg==</latexit>

1p
64

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

1

<latexit sha1_base64="rZFbP9/+iCpDKb7e6ByNUNooboQ=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5IUUY9FLx4r2A9oQtlsN+3SzSbuToQS4l/x4kERr/4Qb/4bt20O2vpg4PHeDDPzgkRwDY7zbZXW1jc2t8rblZ3dvf0D+/Coo+NUUdamsYhVLyCaCS5ZGzgI1ksUI1EgWDeY3Mz87iNTmsfyHqYJ8yMykjzklICRBnbVg1ARmrl55ukHBVkjzwd2zak7c+BV4hakhgq0BvaXN4xpGjEJVBCt+66TgJ8RBZwKlle8VLOE0AkZsb6hkkRM+9n8+ByfGmWIw1iZkoDn6u+JjERaT6PAdEYExnrZm4n/ef0Uwis/4zJJgUm6WBSmAkOMZ0ngIVeMgpgaQqji5lZMx8SEASavignBXX55lXQadfei7t6d15rXRRxldIxO0Bly0SVqolvUQm1E0RQ9o1f0Zj1ZL9a79bFoLVnFTBX9gfX5A3U7lUw=</latexit>

1p
2

<latexit sha1_base64="FqR3tR+n5cRqz/P+RMdHb1w5G0Y=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5JIUY9FLx4r2A9oQtlsN+3SzSbuToQS4l/x4kERr/4Qb/4bt20O2vpg4PHeDDPzgkRwDY7zbZXW1jc2t8rblZ3dvf0D+/Coo+NUUdamsYhVLyCaCS5ZGzgI1ksUI1EgWDeY3Mz87iNTmsfyHqYJ8yMykjzklICRBnbVg1ARmrl55ukHBVkjzwd2zak7c+BV4hakhgq0BvaXN4xpGjEJVBCt+66TgJ8RBZwKlle8VLOE0AkZsb6hkkRM+9n8+ByfGmWIw1iZkoDn6u+JjERaT6PAdEYExnrZm4n/ef0Uwis/4zJJgUm6WBSmAkOMZ0ngIVeMgpgaQqji5lZMx8SEASavignBXX55lXTO6+5F3b1r1JrXRRxldIxO0Bly0SVqolvUQm1E0RQ9o1f0Zj1ZL9a79bFoLVnFTBX9gfX5A3hHlU4=</latexit>

1p
4

<latexit sha1_base64="HbGa8jFWS9KNKCwN6rF4ewuSWJU=">AAAB/XicbVDLSsNAFJ34rPUVHzs3wSK4KhmR6rLoxmUF+4AmlMl00g6dTOLMjVBD8FfcuFDErf/hzr9x2mahrQcuHM65l3vvCRLBNbjut7W0vLK6tl7aKG9ube/s2nv7LR2nirImjUWsOgHRTHDJmsBBsE6iGIkCwdrB6Hritx+Y0jyWdzBOmB+RgeQhpwSM1LMPPQgVoRnOM0/fK8hwLc97dsWtulM4iwQXpIIKNHr2l9ePaRoxCVQQrbvYTcDPiAJOBcvLXqpZQuiIDFjXUEkipv1sen3unBil74SxMiXBmaq/JzISaT2OAtMZERjqeW8i/ud1Uwgv/YzLJAUm6WxRmAoHYmcShdPnilEQY0MIVdzc6tAhMWmACaxsQsDzLy+S1lkV16r49rxSvyriKKEjdIxOEUYXqI5uUAM1EUWP6Bm9ojfryXqx3q2PWeuSVcwcoD+wPn8A8gKViw==</latexit>

1p
16

<latexit sha1_base64="Wzu8OGIeUVc6iZTpCri+/TCQK64=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5GSyCq5JIqS6LblxWsA9oQplMJ+3QySTO3Ag1BH/FjQtF3Pof7vwbp4+Fth64cDjnXu69J0gE1+A431ZhZXVtfaO4Wdra3tnds/cPWjpOFWVNGotYdQKimeCSNYGDYJ1EMRIFgrWD0fXEbz8wpXks72CcMD8iA8lDTgkYqWcfeRAqQjM3zzx9ryCrVfO8Z5edijMFXibunJTRHI2e/eX1Y5pGTAIVROuu6yTgZ0QBp4LlJS/VLCF0RAasa6gkEdN+Nr0+x6dG6eMwVqYk4Kn6eyIjkdbjKDCdEYGhXvQm4n9eN4Xw0s+4TFJgks4WhanAEONJFLjPFaMgxoYQqri5FdMhMWmACaxkQnAXX14mrfOKW6u4t9Vy/WoeRxEdoxN0hlx0geroBjVQE1H0iJ7RK3qznqwX6936mLUWrPnMIfoD6/MH9pmVjg==</latexit>

1p
64

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

1

Unit vectors (in high dimensions)

<latexit sha1_base64="x8by7yqAM27zoudx30vz4/QwcuQ=">AAAB+3icbVBNS8NAEJ34WetXrEcvwSJ4KomIeix68VjBfkAbyma7aZduNnF3IpaQv+LFgyJe/SPe/Ddu2xy09cHA470ZZuYFieAaXffbWlldW9/YLG2Vt3d29/btg0pLx6mirEljEatOQDQTXLImchSskyhGokCwdjC+mfrtR6Y0j+U9ThLmR2QoecgpQSP17UovVIRmXp719IPCTOZ53666NXcGZ5l4BalCgUbf/uoNYppGTCIVROuu5yboZ0Qhp4Ll5V6qWULomAxZ11BJIqb9bHZ77pwYZeCEsTIl0ZmpvycyEmk9iQLTGREc6UVvKv7ndVMMr/yMyyRFJul8UZgKB2NnGoQz4IpRFBNDCFXc3OrQETFhoImrbELwFl9eJq2zmndR8+7Oq/XrIo4SHMExnIIHl1CHW2hAEyg8wTO8wpuVWy/Wu/Uxb12xiplD+APr8wfzj5UK</latexit>

1p
n

<latexit sha1_base64="i7niwj29vqhHo0JyNNnsus/VJ3E=">AAACGHicbVDLSsNAFJ3UV42vqEs3g0VwVRMRdVl047KCfUATymR62w6dTMLMRCyhn+HGX3HjQhG33fk3TtsgtfXADIdz7uXee8KEM6Vd99sqrKyurW8UN+2t7Z3dPWf/oK7iVFKo0ZjHshkSBZwJqGmmOTQTCSQKOTTCwe3EbzyCVCwWD3qYQBCRnmBdRok2Uts580PoMZGFEdGSPY2w7WHfx3Of7YPo/Pptp+SW3SnwMvFyUkI5qm1n7HdimkYgNOVEqZbnJjrIiNSMchjZfqogIXRAetAyVJAIVJBNDxvhE6N0cDeW5gmNp+p8R0YipYZRaCrNfn216E3E/7xWqrvXQcZEkmoQdDaom3KsYzxJCXeYBKr50BBCJTO7YtonklBtsrRNCN7iycukfl72Lsve/UWpcpPHUURH6BidIg9doQq6Q1VUQxQ9o1f0jj6sF+vN+rS+ZqUFK+85RH9gjX8Ai4ieOQ==</latexit>2

664

1
1
1
1

3

775
<latexit sha1_base64="feYJlqRAt9N6RJRnwkNptAVwjek=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomIehGKXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz321lZXVvf2CxsFbd3dvf2SweHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7qZ+6wmV5rF8MOME/YgOJA85o8ZK9ZteqexW3BnIMvFyUoYctV7pq9uPWRqhNExQrTuemxg/o8pwJnBS7KYaE8pGdIAdSyWNUPvZ7NAJObVKn4SxsiUNmam/JzIaaT2OAtsZUTPUi95U/M/rpCa89jMuk9SgZPNFYSqIicn0a9LnCpkRY0soU9zeStiQKsqMzaZoQ/AWX14mzfOKd1nx6hfl6m0eRwGO4QTOwIMrqMI91KABDBCe4RXenEfnxXl3PuatK04+cwR/4Hz+AI7FjMc=</latexit>=

<latexit sha1_base64="/oSt3TJQZm4gdNwjBuGZ+Tdpazs=">AAACIHicbVDLSsNAFJ3UV42vqEs3g0VwVZMi1mXRjcsKthWaUCaT23boZBJmJmIJ/RQ3/oobF4roTr/G6QPR1gvDHM45l3vvCVPOlHbdT6uwtLyyulZctzc2t7Z3nN29pkoySaFBE57I25Ao4ExAQzPN4TaVQOKQQyscXI711h1IxRJxo4cpBDHpCdZllGhDdZyqH0KPiTyMiZbsfoRt76SCfR8vfLYPIvrxdZySW3YnhReBNwMlNKt6x/nwo4RmMQhNOVGq7bmpDnIiNaMcRrafKUgJHZAetA0UJAYV5JMDR/jIMBHuJtI8ofGE/d2Rk1ipYRwap9mvr+a1Mfmf1s509zzImUgzDYJOB3UzjnWCx2nhiEmgmg8NIFQysyumfSIJ1SZT24TgzZ+8CJqVsndW9q5PS7WLWRxFdIAO0THyUBXV0BWqowai6AE9oRf0aj1az9ab9T61FqxZzz76U9bXN2wmoA0=</latexit>2

664

1/2
1/2
1/2
1/2

3

775
<latexit sha1_base64="rZFbP9/+iCpDKb7e6ByNUNooboQ=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5IUUY9FLx4r2A9oQtlsN+3SzSbuToQS4l/x4kERr/4Qb/4bt20O2vpg4PHeDDPzgkRwDY7zbZXW1jc2t8rblZ3dvf0D+/Coo+NUUdamsYhVLyCaCS5ZGzgI1ksUI1EgWDeY3Mz87iNTmsfyHqYJ8yMykjzklICRBnbVg1ARmrl55ukHBVkjzwd2zak7c+BV4hakhgq0BvaXN4xpGjEJVBCt+66TgJ8RBZwKlle8VLOE0AkZsb6hkkRM+9n8+ByfGmWIw1iZkoDn6u+JjERaT6PAdEYExnrZm4n/ef0Uwis/4zJJgUm6WBSmAkOMZ0ngIVeMgpgaQqji5lZMx8SEASavignBXX55lXQadfei7t6d15rXRRxldIxO0Bly0SVqolvUQm1E0RQ9o1f0Zj1ZL9a79bFoLVnFTBX9gfX5A3U7lUw=</latexit>

1p
2

<latexit sha1_base64="FqR3tR+n5cRqz/P+RMdHb1w5G0Y=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5JIUY9FLx4r2A9oQtlsN+3SzSbuToQS4l/x4kERr/4Qb/4bt20O2vpg4PHeDDPzgkRwDY7zbZXW1jc2t8rblZ3dvf0D+/Coo+NUUdamsYhVLyCaCS5ZGzgI1ksUI1EgWDeY3Mz87iNTmsfyHqYJ8yMykjzklICRBnbVg1ARmrl55ukHBVkjzwd2zak7c+BV4hakhgq0BvaXN4xpGjEJVBCt+66TgJ8RBZwKlle8VLOE0AkZsb6hkkRM+9n8+ByfGmWIw1iZkoDn6u+JjERaT6PAdEYExnrZm4n/ef0Uwis/4zJJgUm6WBSmAkOMZ0ngIVeMgpgaQqji5lZMx8SEASavignBXX55lXTO6+5F3b1r1JrXRRxldIxO0Bly0SVqolvUQm1E0RQ9o1f0Zj1ZL9a79bFoLVnFTBX9gfX5A3hHlU4=</latexit>

1p
4

<latexit sha1_base64="HbGa8jFWS9KNKCwN6rF4ewuSWJU=">AAAB/XicbVDLSsNAFJ34rPUVHzs3wSK4KhmR6rLoxmUF+4AmlMl00g6dTOLMjVBD8FfcuFDErf/hzr9x2mahrQcuHM65l3vvCRLBNbjut7W0vLK6tl7aKG9ube/s2nv7LR2nirImjUWsOgHRTHDJmsBBsE6iGIkCwdrB6Hritx+Y0jyWdzBOmB+RgeQhpwSM1LMPPQgVoRnOM0/fK8hwLc97dsWtulM4iwQXpIIKNHr2l9ePaRoxCVQQrbvYTcDPiAJOBcvLXqpZQuiIDFjXUEkipv1sen3unBil74SxMiXBmaq/JzISaT2OAtMZERjqeW8i/ud1Uwgv/YzLJAUm6WxRmAoHYmcShdPnilEQY0MIVdzc6tAhMWmACaxsQsDzLy+S1lkV16r49rxSvyriKKEjdIxOEUYXqI5uUAM1EUWP6Bm9ojfryXqx3q2PWeuSVcwcoD+wPn8A8gKViw==</latexit>

1p
16

<latexit sha1_base64="Wzu8OGIeUVc6iZTpCri+/TCQK64=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5GSyCq5JIqS6LblxWsA9oQplMJ+3QySTO3Ag1BH/FjQtF3Pof7vwbp4+Fth64cDjnXu69J0gE1+A431ZhZXVtfaO4Wdra3tnds/cPWjpOFWVNGotYdQKimeCSNYGDYJ1EMRIFgrWD0fXEbz8wpXks72CcMD8iA8lDTgkYqWcfeRAqQjM3zzx9ryCrVfO8Z5edijMFXibunJTRHI2e/eX1Y5pGTAIVROuu6yTgZ0QBp4LlJS/VLCF0RAasa6gkEdN+Nr0+x6dG6eMwVqYk4Kn6eyIjkdbjKDCdEYGhXvQm4n9eN4Xw0s+4TFJgks4WhanAEONJFLjPFaMgxoYQqri5FdMhMWmACaxkQnAXX14mrfOKW6u4t9Vy/WoeRxEdoxN0hlx0geroBjVQE1H0iJ7RK3qznqwX6936mLUWrPnMIfoD6/MH9pmVjg==</latexit>

1p
64

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

1

<latexit sha1_base64="rZFbP9/+iCpDKb7e6ByNUNooboQ=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5IUUY9FLx4r2A9oQtlsN+3SzSbuToQS4l/x4kERr/4Qb/4bt20O2vpg4PHeDDPzgkRwDY7zbZXW1jc2t8rblZ3dvf0D+/Coo+NUUdamsYhVLyCaCS5ZGzgI1ksUI1EgWDeY3Mz87iNTmsfyHqYJ8yMykjzklICRBnbVg1ARmrl55ukHBVkjzwd2zak7c+BV4hakhgq0BvaXN4xpGjEJVBCt+66TgJ8RBZwKlle8VLOE0AkZsb6hkkRM+9n8+ByfGmWIw1iZkoDn6u+JjERaT6PAdEYExnrZm4n/ef0Uwis/4zJJgUm6WBSmAkOMZ0ngIVeMgpgaQqji5lZMx8SEASavignBXX55lXQadfei7t6d15rXRRxldIxO0Bly0SVqolvUQm1E0RQ9o1f0Zj1ZL9a79bFoLVnFTBX9gfX5A3U7lUw=</latexit>

1p
2

<latexit sha1_base64="FqR3tR+n5cRqz/P+RMdHb1w5G0Y=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5JIUY9FLx4r2A9oQtlsN+3SzSbuToQS4l/x4kERr/4Qb/4bt20O2vpg4PHeDDPzgkRwDY7zbZXW1jc2t8rblZ3dvf0D+/Coo+NUUdamsYhVLyCaCS5ZGzgI1ksUI1EgWDeY3Mz87iNTmsfyHqYJ8yMykjzklICRBnbVg1ARmrl55ukHBVkjzwd2zak7c+BV4hakhgq0BvaXN4xpGjEJVBCt+66TgJ8RBZwKlle8VLOE0AkZsb6hkkRM+9n8+ByfGmWIw1iZkoDn6u+JjERaT6PAdEYExnrZm4n/ef0Uwis/4zJJgUm6WBSmAkOMZ0ngIVeMgpgaQqji5lZMx8SEASavignBXX55lXTO6+5F3b1r1JrXRRxldIxO0Bly0SVqolvUQm1E0RQ9o1f0Zj1ZL9a79bFoLVnFTBX9gfX5A3hHlU4=</latexit>

1p
4

<latexit sha1_base64="HbGa8jFWS9KNKCwN6rF4ewuSWJU=">AAAB/XicbVDLSsNAFJ34rPUVHzs3wSK4KhmR6rLoxmUF+4AmlMl00g6dTOLMjVBD8FfcuFDErf/hzr9x2mahrQcuHM65l3vvCRLBNbjut7W0vLK6tl7aKG9ube/s2nv7LR2nirImjUWsOgHRTHDJmsBBsE6iGIkCwdrB6Hritx+Y0jyWdzBOmB+RgeQhpwSM1LMPPQgVoRnOM0/fK8hwLc97dsWtulM4iwQXpIIKNHr2l9ePaRoxCVQQrbvYTcDPiAJOBcvLXqpZQuiIDFjXUEkipv1sen3unBil74SxMiXBmaq/JzISaT2OAtMZERjqeW8i/ud1Uwgv/YzLJAUm6WxRmAoHYmcShdPnilEQY0MIVdzc6tAhMWmACaxsQsDzLy+S1lkV16r49rxSvyriKKEjdIxOEUYXqI5uUAM1EUWP6Bm9ojfryXqx3q2PWeuSVcwcoD+wPn8A8gKViw==</latexit>

1p
16

<latexit sha1_base64="Wzu8OGIeUVc6iZTpCri+/TCQK64=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5GSyCq5JIqS6LblxWsA9oQplMJ+3QySTO3Ag1BH/FjQtF3Pof7vwbp4+Fth64cDjnXu69J0gE1+A431ZhZXVtfaO4Wdra3tnds/cPWjpOFWVNGotYdQKimeCSNYGDYJ1EMRIFgrWD0fXEbz8wpXks72CcMD8iA8lDTgkYqWcfeRAqQjM3zzx9ryCrVfO8Z5edijMFXibunJTRHI2e/eX1Y5pGTAIVROuu6yTgZ0QBp4LlJS/VLCF0RAasa6gkEdN+Nr0+x6dG6eMwVqYk4Kn6eyIjkdbjKDCdEYGhXvQm4n9eN4Xw0s+4TFJgks4WhanAEONJFLjPFaMgxoYQqri5FdMhMWmACaxkQnAXX14mrfOKW6u4t9Vy/WoeRxEdoxN0hlx0geroBjVQE1H0iJ7RK3qznqwX6936mLUWrPnMIfoD6/MH9pmVjg==</latexit>

1p
64

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

1

<latexit sha1_base64="sCDLVM7CaW8E+tNGY3MUAuydDKM=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqBeh6MVjBdMW2lA220m7dLMJuxuhlP4GLx4U8eoP8ua/cdvmoK0PBh7vzTAzL0wF18Z1v53C2vrG5lZxu7Szu7d/UD48auokUwx9lohEtUOqUXCJvuFGYDtVSONQYCsc3c381hMqzRP5aMYpBjEdSB5xRo2VfEluSK1XrrhVdw6ySrycVCBHo1f+6vYTlsUoDRNU647npiaYUGU4EzgtdTONKWUjOsCOpZLGqIPJ/NgpObNKn0SJsiUNmau/JyY01noch7Yzpmaol72Z+J/XyUx0HUy4TDODki0WRZkgJiGzz0mfK2RGjC2hTHF7K2FDqigzNp+SDcFbfnmVNC+q3mXVe6hV6rd5HEU4gVM4Bw+uoA730AAfGHB4hld4c6Tz4rw7H4vWgpPPHMMfOJ8/e7mN0Q==</latexit>

n = 4



<latexit sha1_base64="rZFbP9/+iCpDKb7e6ByNUNooboQ=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5IUUY9FLx4r2A9oQtlsN+3SzSbuToQS4l/x4kERr/4Qb/4bt20O2vpg4PHeDDPzgkRwDY7zbZXW1jc2t8rblZ3dvf0D+/Coo+NUUdamsYhVLyCaCS5ZGzgI1ksUI1EgWDeY3Mz87iNTmsfyHqYJ8yMykjzklICRBnbVg1ARmrl55ukHBVkjzwd2zak7c+BV4hakhgq0BvaXN4xpGjEJVBCt+66TgJ8RBZwKlle8VLOE0AkZsb6hkkRM+9n8+ByfGmWIw1iZkoDn6u+JjERaT6PAdEYExnrZm4n/ef0Uwis/4zJJgUm6WBSmAkOMZ0ngIVeMgpgaQqji5lZMx8SEASavignBXX55lXQadfei7t6d15rXRRxldIxO0Bly0SVqolvUQm1E0RQ9o1f0Zj1ZL9a79bFoLVnFTBX9gfX5A3U7lUw=</latexit>

1p
2

<latexit sha1_base64="FqR3tR+n5cRqz/P+RMdHb1w5G0Y=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5JIUY9FLx4r2A9oQtlsN+3SzSbuToQS4l/x4kERr/4Qb/4bt20O2vpg4PHeDDPzgkRwDY7zbZXW1jc2t8rblZ3dvf0D+/Coo+NUUdamsYhVLyCaCS5ZGzgI1ksUI1EgWDeY3Mz87iNTmsfyHqYJ8yMykjzklICRBnbVg1ARmrl55ukHBVkjzwd2zak7c+BV4hakhgq0BvaXN4xpGjEJVBCt+66TgJ8RBZwKlle8VLOE0AkZsb6hkkRM+9n8+ByfGmWIw1iZkoDn6u+JjERaT6PAdEYExnrZm4n/ef0Uwis/4zJJgUm6WBSmAkOMZ0ngIVeMgpgaQqji5lZMx8SEASavignBXX55lXTO6+5F3b1r1JrXRRxldIxO0Bly0SVqolvUQm1E0RQ9o1f0Zj1ZL9a79bFoLVnFTBX9gfX5A3hHlU4=</latexit>

1p
4

<latexit sha1_base64="HbGa8jFWS9KNKCwN6rF4ewuSWJU=">AAAB/XicbVDLSsNAFJ34rPUVHzs3wSK4KhmR6rLoxmUF+4AmlMl00g6dTOLMjVBD8FfcuFDErf/hzr9x2mahrQcuHM65l3vvCRLBNbjut7W0vLK6tl7aKG9ube/s2nv7LR2nirImjUWsOgHRTHDJmsBBsE6iGIkCwdrB6Hritx+Y0jyWdzBOmB+RgeQhpwSM1LMPPQgVoRnOM0/fK8hwLc97dsWtulM4iwQXpIIKNHr2l9ePaRoxCVQQrbvYTcDPiAJOBcvLXqpZQuiIDFjXUEkipv1sen3unBil74SxMiXBmaq/JzISaT2OAtMZERjqeW8i/ud1Uwgv/YzLJAUm6WxRmAoHYmcShdPnilEQY0MIVdzc6tAhMWmACaxsQsDzLy+S1lkV16r49rxSvyriKKEjdIxOEUYXqI5uUAM1EUWP6Bm9ojfryXqx3q2PWeuSVcwcoD+wPn8A8gKViw==</latexit>

1p
16

<latexit sha1_base64="Wzu8OGIeUVc6iZTpCri+/TCQK64=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5GSyCq5JIqS6LblxWsA9oQplMJ+3QySTO3Ag1BH/FjQtF3Pof7vwbp4+Fth64cDjnXu69J0gE1+A431ZhZXVtfaO4Wdra3tnds/cPWjpOFWVNGotYdQKimeCSNYGDYJ1EMRIFgrWD0fXEbz8wpXks72CcMD8iA8lDTgkYqWcfeRAqQjM3zzx9ryCrVfO8Z5edijMFXibunJTRHI2e/eX1Y5pGTAIVROuu6yTgZ0QBp4LlJS/VLCF0RAasa6gkEdN+Nr0+x6dG6eMwVqYk4Kn6eyIjkdbjKDCdEYGhXvQm4n9eN4Xw0s+4TFJgks4WhanAEONJFLjPFaMgxoYQqri5FdMhMWmACaxkQnAXX14mrfOKW6u4t9Vy/WoeRxEdoxN0hlx0geroBjVQE1H0iJ7RK3qznqwX6936mLUWrPnMIfoD6/MH9pmVjg==</latexit>

1p
64

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

1

<latexit sha1_base64="rZFbP9/+iCpDKb7e6ByNUNooboQ=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5IUUY9FLx4r2A9oQtlsN+3SzSbuToQS4l/x4kERr/4Qb/4bt20O2vpg4PHeDDPzgkRwDY7zbZXW1jc2t8rblZ3dvf0D+/Coo+NUUdamsYhVLyCaCS5ZGzgI1ksUI1EgWDeY3Mz87iNTmsfyHqYJ8yMykjzklICRBnbVg1ARmrl55ukHBVkjzwd2zak7c+BV4hakhgq0BvaXN4xpGjEJVBCt+66TgJ8RBZwKlle8VLOE0AkZsb6hkkRM+9n8+ByfGmWIw1iZkoDn6u+JjERaT6PAdEYExnrZm4n/ef0Uwis/4zJJgUm6WBSmAkOMZ0ngIVeMgpgaQqji5lZMx8SEASavignBXX55lXQadfei7t6d15rXRRxldIxO0Bly0SVqolvUQm1E0RQ9o1f0Zj1ZL9a79bFoLVnFTBX9gfX5A3U7lUw=</latexit>

1p
2

<latexit sha1_base64="FqR3tR+n5cRqz/P+RMdHb1w5G0Y=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5JIUY9FLx4r2A9oQtlsN+3SzSbuToQS4l/x4kERr/4Qb/4bt20O2vpg4PHeDDPzgkRwDY7zbZXW1jc2t8rblZ3dvf0D+/Coo+NUUdamsYhVLyCaCS5ZGzgI1ksUI1EgWDeY3Mz87iNTmsfyHqYJ8yMykjzklICRBnbVg1ARmrl55ukHBVkjzwd2zak7c+BV4hakhgq0BvaXN4xpGjEJVBCt+66TgJ8RBZwKlle8VLOE0AkZsb6hkkRM+9n8+ByfGmWIw1iZkoDn6u+JjERaT6PAdEYExnrZm4n/ef0Uwis/4zJJgUm6WBSmAkOMZ0ngIVeMgpgaQqji5lZMx8SEASavignBXX55lXTO6+5F3b1r1JrXRRxldIxO0Bly0SVqolvUQm1E0RQ9o1f0Zj1ZL9a79bFoLVnFTBX9gfX5A3hHlU4=</latexit>

1p
4

<latexit sha1_base64="HbGa8jFWS9KNKCwN6rF4ewuSWJU=">AAAB/XicbVDLSsNAFJ34rPUVHzs3wSK4KhmR6rLoxmUF+4AmlMl00g6dTOLMjVBD8FfcuFDErf/hzr9x2mahrQcuHM65l3vvCRLBNbjut7W0vLK6tl7aKG9ube/s2nv7LR2nirImjUWsOgHRTHDJmsBBsE6iGIkCwdrB6Hritx+Y0jyWdzBOmB+RgeQhpwSM1LMPPQgVoRnOM0/fK8hwLc97dsWtulM4iwQXpIIKNHr2l9ePaRoxCVQQrbvYTcDPiAJOBcvLXqpZQuiIDFjXUEkipv1sen3unBil74SxMiXBmaq/JzISaT2OAtMZERjqeW8i/ud1Uwgv/YzLJAUm6WxRmAoHYmcShdPnilEQY0MIVdzc6tAhMWmACaxsQsDzLy+S1lkV16r49rxSvyriKKEjdIxOEUYXqI5uUAM1EUWP6Bm9ojfryXqx3q2PWeuSVcwcoD+wPn8A8gKViw==</latexit>

1p
16

<latexit sha1_base64="Wzu8OGIeUVc6iZTpCri+/TCQK64=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5GSyCq5JIqS6LblxWsA9oQplMJ+3QySTO3Ag1BH/FjQtF3Pof7vwbp4+Fth64cDjnXu69J0gE1+A431ZhZXVtfaO4Wdra3tnds/cPWjpOFWVNGotYdQKimeCSNYGDYJ1EMRIFgrWD0fXEbz8wpXks72CcMD8iA8lDTgkYqWcfeRAqQjM3zzx9ryCrVfO8Z5edijMFXibunJTRHI2e/eX1Y5pGTAIVROuu6yTgZ0QBp4LlJS/VLCF0RAasa6gkEdN+Nr0+x6dG6eMwVqYk4Kn6eyIjkdbjKDCdEYGhXvQm4n9eN4Xw0s+4TFJgks4WhanAEONJFLjPFaMgxoYQqri5FdMhMWmACaxkQnAXX14mrfOKW6u4t9Vy/WoeRxEdoxN0hlx0geroBjVQE1H0iJ7RK3qznqwX6936mLUWrPnMIfoD6/MH9pmVjg==</latexit>

1p
64

<latexit sha1_base64="rZFbP9/+iCpDKb7e6ByNUNooboQ=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5IUUY9FLx4r2A9oQtlsN+3SzSbuToQS4l/x4kERr/4Qb/4bt20O2vpg4PHeDDPzgkRwDY7zbZXW1jc2t8rblZ3dvf0D+/Coo+NUUdamsYhVLyCaCS5ZGzgI1ksUI1EgWDeY3Mz87iNTmsfyHqYJ8yMykjzklICRBnbVg1ARmrl55ukHBVkjzwd2zak7c+BV4hakhgq0BvaXN4xpGjEJVBCt+66TgJ8RBZwKlle8VLOE0AkZsb6hkkRM+9n8+ByfGmWIw1iZkoDn6u+JjERaT6PAdEYExnrZm4n/ef0Uwis/4zJJgUm6WBSmAkOMZ0ngIVeMgpgaQqji5lZMx8SEASavignBXX55lXQadfei7t6d15rXRRxldIxO0Bly0SVqolvUQm1E0RQ9o1f0Zj1ZL9a79bFoLVnFTBX9gfX5A3U7lUw=</latexit>

1p
2

<latexit sha1_base64="FqR3tR+n5cRqz/P+RMdHb1w5G0Y=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5JIUY9FLx4r2A9oQtlsN+3SzSbuToQS4l/x4kERr/4Qb/4bt20O2vpg4PHeDDPzgkRwDY7zbZXW1jc2t8rblZ3dvf0D+/Coo+NUUdamsYhVLyCaCS5ZGzgI1ksUI1EgWDeY3Mz87iNTmsfyHqYJ8yMykjzklICRBnbVg1ARmrl55ukHBVkjzwd2zak7c+BV4hakhgq0BvaXN4xpGjEJVBCt+66TgJ8RBZwKlle8VLOE0AkZsb6hkkRM+9n8+ByfGmWIw1iZkoDn6u+JjERaT6PAdEYExnrZm4n/ef0Uwis/4zJJgUm6WBSmAkOMZ0ngIVeMgpgaQqji5lZMx8SEASavignBXX55lXTO6+5F3b1r1JrXRRxldIxO0Bly0SVqolvUQm1E0RQ9o1f0Zj1ZL9a79bFoLVnFTBX9gfX5A3hHlU4=</latexit>

1p
4

<latexit sha1_base64="HbGa8jFWS9KNKCwN6rF4ewuSWJU=">AAAB/XicbVDLSsNAFJ34rPUVHzs3wSK4KhmR6rLoxmUF+4AmlMl00g6dTOLMjVBD8FfcuFDErf/hzr9x2mahrQcuHM65l3vvCRLBNbjut7W0vLK6tl7aKG9ube/s2nv7LR2nirImjUWsOgHRTHDJmsBBsE6iGIkCwdrB6Hritx+Y0jyWdzBOmB+RgeQhpwSM1LMPPQgVoRnOM0/fK8hwLc97dsWtulM4iwQXpIIKNHr2l9ePaRoxCVQQrbvYTcDPiAJOBcvLXqpZQuiIDFjXUEkipv1sen3unBil74SxMiXBmaq/JzISaT2OAtMZERjqeW8i/ud1Uwgv/YzLJAUm6WxRmAoHYmcShdPnilEQY0MIVdzc6tAhMWmACaxsQsDzLy+S1lkV16r49rxSvyriKKEjdIxOEUYXqI5uUAM1EUWP6Bm9ojfryXqx3q2PWeuSVcwcoD+wPn8A8gKViw==</latexit>

1p
16

<latexit sha1_base64="Wzu8OGIeUVc6iZTpCri+/TCQK64=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5GSyCq5JIqS6LblxWsA9oQplMJ+3QySTO3Ag1BH/FjQtF3Pof7vwbp4+Fth64cDjnXu69J0gE1+A431ZhZXVtfaO4Wdra3tnds/cPWjpOFWVNGotYdQKimeCSNYGDYJ1EMRIFgrWD0fXEbz8wpXks72CcMD8iA8lDTgkYqWcfeRAqQjM3zzx9ryCrVfO8Z5edijMFXibunJTRHI2e/eX1Y5pGTAIVROuu6yTgZ0QBp4LlJS/VLCF0RAasa6gkEdN+Nr0+x6dG6eMwVqYk4Kn6eyIjkdbjKDCdEYGhXvQm4n9eN4Xw0s+4TFJgks4WhanAEONJFLjPFaMgxoYQqri5FdMhMWmACaxkQnAXX14mrfOKW6u4t9Vy/WoeRxEdoxN0hlx0geroBjVQE1H0iJ7RK3qznqwX6936mLUWrPnMIfoD6/MH9pmVjg==</latexit>

1p
64

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

1
<latexit sha1_base64="21TXZQTmNQGhjI8kbDrSv91cqN0=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRbBU9kVUY9FLx4r2A9ol5JN0zY0m8QkK5alf8KLB0W8+ne8+W/MtnvQ1gcDj/dmmJkXKc6M9f1vr7Cyura+UdwsbW3v7O6V9w+aRiaa0AaRXOp2hA3lTNCGZZbTttIUxxGnrWh8k/mtR6oNk+LeThQNYzwUbMAItk5qd7FSWj6VeuWKX/VnQMskyEkFctR75a9uX5IkpsISjo3pBL6yYYq1ZYTTaambGKowGeMh7TgqcExNmM7unaITp/TRQGpXwqKZ+nsixbExkzhynTG2I7PoZeJ/Xiexg6swZUIllgoyXzRIOLISZc+jPtOUWD5xBBPN3K2IjLDGxLqIshCCxZeXSfOsGlxUg7vzSu06j6MIR3AMpxDAJdTgFurQAAIcnuEV3rwH78V79z7mrQUvnzmEP/A+fwDMaI/Q</latexit>⇡

<latexit sha1_base64="rpbW9fSp+jIs346iBU97oRR1lEo=">AAACI3icbVBNS8NAEN3U7/gV9ehlsQheDImWKp5ELx4rWBWaUDababt0swm7G7GE/hcv/hUvHpTixYP/xU0tqNUHyzzem2FnXpRxprTnvVuVmdm5+YXFJXt5ZXVt3dnYvFZpLik0acpTeRsRBZwJaGqmOdxmEkgScbiJ+uelf3MHUrFUXOlBBmFCuoJ1GCXaSG3nJIigy0QRJURLdj+0PbeOg8De/661snruIbYDEPF3Z9upeq43Bv5L/AmpogkabWcUxCnNExCacqJUy/cyHRZEakY5DO0gV5AR2iddaBkqSAIqLMY3DvGuUWLcSaV5QuOx+nOiIIlSgyQynWbBnpr2SvE/r5XrznFYMJHlGgT9+qiTc6xTXAaGYyaBaj4whFDJzK6Y9ogkVJtYyxD86ZP/kusD16+7/mWteno2iWMRbaMdtId8dIRO0QVqoCai6AE9oRf0aj1az9bIevtqrViTmS30C9bHJz1EoFA=</latexit>2

664

0.6
�0.6
�0.4
0.3

3

775
<latexit sha1_base64="21TXZQTmNQGhjI8kbDrSv91cqN0=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRbBU9kVUY9FLx4r2A9ol5JN0zY0m8QkK5alf8KLB0W8+ne8+W/MtnvQ1gcDj/dmmJkXKc6M9f1vr7Cyura+UdwsbW3v7O6V9w+aRiaa0AaRXOp2hA3lTNCGZZbTttIUxxGnrWh8k/mtR6oNk+LeThQNYzwUbMAItk5qd7FSWj6VeuWKX/VnQMskyEkFctR75a9uX5IkpsISjo3pBL6yYYq1ZYTTaambGKowGeMh7TgqcExNmM7unaITp/TRQGpXwqKZ+nsixbExkzhynTG2I7PoZeJ/Xiexg6swZUIllgoyXzRIOLISZc+jPtOUWD5xBBPN3K2IjLDGxLqIshCCxZeXSfOsGlxUg7vzSu06j6MIR3AMpxDAJdTgFurQAAIcnuEV3rwH78V79z7mrQUvnzmEP/A+fwDMaI/Q</latexit>⇡

Unit vectors (in high dimensions)

<latexit sha1_base64="x8by7yqAM27zoudx30vz4/QwcuQ=">AAAB+3icbVBNS8NAEJ34WetXrEcvwSJ4KomIeix68VjBfkAbyma7aZduNnF3IpaQv+LFgyJe/SPe/Ddu2xy09cHA470ZZuYFieAaXffbWlldW9/YLG2Vt3d29/btg0pLx6mirEljEatOQDQTXLImchSskyhGokCwdjC+mfrtR6Y0j+U9ThLmR2QoecgpQSP17UovVIRmXp719IPCTOZ53666NXcGZ5l4BalCgUbf/uoNYppGTCIVROuu5yboZ0Qhp4Ll5V6qWULomAxZ11BJIqb9bHZ77pwYZeCEsTIl0ZmpvycyEmk9iQLTGREc6UVvKv7ndVMMr/yMyyRFJul8UZgKB2NnGoQz4IpRFBNDCFXc3OrQETFhoImrbELwFl9eJq2zmndR8+7Oq/XrIo4SHMExnIIHl1CHW2hAEyg8wTO8wpuVWy/Wu/Uxb12xiplD+APr8wfzj5UK</latexit>

1p
n

<latexit sha1_base64="feYJlqRAt9N6RJRnwkNptAVwjek=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomIehGKXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz321lZXVvf2CxsFbd3dvf2SweHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7qZ+6wmV5rF8MOME/YgOJA85o8ZK9ZteqexW3BnIMvFyUoYctV7pq9uPWRqhNExQrTuemxg/o8pwJnBS7KYaE8pGdIAdSyWNUPvZ7NAJObVKn4SxsiUNmam/JzIaaT2OAtsZUTPUi95U/M/rpCa89jMuk9SgZPNFYSqIicn0a9LnCpkRY0soU9zeStiQKsqMzaZoQ/AWX14mzfOKd1nx6hfl6m0eRwGO4QTOwIMrqMI91KABDBCe4RXenEfnxXl3PuatK04+cwR/4Hz+AI7FjMc=</latexit>=<latexit sha1_base64="sWLmhTMLp61KiQvgvjK+z/30/ok=">AAACZXicjZFNSwMxEIaz61ddrbZVvHgwWARPZVdEPRa9eKxgP6C7lGw6bYPZ7JJkxbL2T3rz6sW/YbYtxbYeHMjw8E6GmbwJE86Udt1Py97Y3NreKew6e/vFg8NSudJScSopNGnMY9kJiQLOBDQ10xw6iQQShRza4ctDXm+/glQsFs96nEAQkaFgA0aJNlKv9O6HMGQiCyOiJXubYMfDvu/42MW+ATyDGS3QcfO8nP6nOT6I/mJYr1R1a+408Dp4c6iieTR6pQ+/H9M0AqEpJ0p1PTfRQUakZpTDxPFTBQmhL2QIXYOCRKCCbOrSBF8YpY8HsTRHaDxVf3dkJFJqHIXmptlvpFZrufhXrZvqwV2QMZGkGgSdDRqkHOsY55bjPpNANR8bIFQysyumIyIJ1eZjHGOCt/rkdWhd1bybmvd0Xa3fz+0ooFN0ji6Rh25RHT2iBmoiir6sglW2Kta3XbSP7ZPZVdua9xyhpbDPfgBPAqtP</latexit>2

666666666666666666666666664

1
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

3

777777777777777777777777775

<latexit sha1_base64="biaq7mjo93kyDYv0XXPnCiRuErU="></latexit>2

666666666666666666666666664

0.9
0.01
0.02
0.03
�0.01
�0.02
�0.03
�0.11
�0.12
�0.13
0.11
0.12
0.13
0.14
0.15
�0.14

3

777777777777777777777777775

<latexit sha1_base64="ZbninEQ0wc+YA44LSWpG+kXq79M=">AAACZnicjVFNSwMxEM2uX+2qdW0RD16CRfBUdkXUY9GLxwr2A7qlZNNpG5rNLklWLMv+SW+evfgzTD8Q2yo4JMPjvRlm8hImnCntee+WvbW9s7tXKDr7B4elI/e43FJxKik0acxj2QmJAs4ENDXTHDqJBBKFHNrh5GGmt19AKhaLZz1NoBeRkWBDRok2VN/NgxBGTGRhRLRkrzl2AuzjAAfm/A0cf5ZX0/84JwAx+J7Wd6tezZsH3gT+ElTRMhp99y0YxDSNQGjKiVJd30t0LyNSM8ohd4JUQULohIyga6AgEaheNrcpxxeGGeBhLM0VGs/Znx0ZiZSaRqGpNPuN1bo2I3/Tuqke3vUyJpJUg6CLQcOUYx3jmed4wCRQzacGECqZ2RXTMZGEavMzjjHBX3/yJmhd1fybmv90Xa3fL+0ooDN0ji6Rj25RHT2iBmoiij6solW2KtanXbJP7NNFqW0teypoJWz8BdySrBY=</latexit>2

666666666666666666666666664

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

3

777777777777777777777777775

<latexit sha1_base64="Z6ihohFWPFvU9VTR1jJYkAMjDjM=">AAACdXicrVFLSwMxEM6ur7q+Vr0IIsRWxVO7K0U9Fr14rGAf0C0lm05raDa7JFmxLP0H/jpv/g0vXk0fiLY9OhDy8X0zzMw3YcKZ0p73Ydkrq2vrG7lNZ2t7Z3fP3T+oqziVFGo05rFshkQBZwJqmmkOzUQCiUIOjXBwP9YbLyAVi8WTHibQjkhfsB6jRBuq474FIfSZyMKIaMleR9jxS2UcBHjZ9/+aE4Do/jTvuAWv6E0CLwJ/BgpoFtWO+x50Y5pGIDTlRKmW7yW6nRGpGeUwcoJUQULogPShZaAgEah2NnFthM8N08W9WJonNJ6wvysyEik1jEKTaeZ7VvPamFymtVLdu21nTCSpBkGnjXopxzrG4xPgLpNANR8aQKhkZlZMn4kkVJtDOcYEf37lRVC/KvrXRf+xXKjczezIoWOUR5fIRzeogh5QFdUQRZ/WkXVq5a0v+8Q+sy+mqbY1qzlEf8IufQP4/K7c</latexit>2

666666666666666666666666664

1/4
1/4
1/4
1/4
1/4
1/4
1/4
1/4
1/4
1/4
1/4
1/4
1/4
1/4
1/4
1/4

3

777777777777777777777777775

<latexit sha1_base64="t0nW6T/HSLGcnIH73cfICYLGQs0=">AAAB7XicbVBNSwMxEJ31s9avqkcvwSJ4KhuR6kUoevFYwX5Au5Rsmm1js8mSZIWy9D948aCIV/+PN/+NabsHbX0w8Hhvhpl5YSK4sb7/7a2srq1vbBa2its7u3v7pYPDplGppqxBlVC6HRLDBJesYbkVrJ1oRuJQsFY4up36rSemDVfywY4TFsRkIHnEKbFOakp0jXC1Vyr7FX8GtExwTsqQo94rfXX7iqYxk5YKYkwH+4kNMqItp4JNit3UsITQERmwjqOSxMwE2ezaCTp1Sh9FSruSFs3U3xMZiY0Zx6HrjIkdmkVvKv7ndVIbXQUZl0lqmaTzRVEqkFVo+jrqc82oFWNHCNXc3YrokGhCrQuo6ELAiy8vk+Z5BVcr+P6iXLvJ4yjAMZzAGWC4hBrcQR0aQOERnuEV3jzlvXjv3se8dcXLZ47gD7zPH+8Njg4=</latexit>

n = 16



Inner products (in high dimensions)

<latexit sha1_base64="rZFbP9/+iCpDKb7e6ByNUNooboQ=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5IUUY9FLx4r2A9oQtlsN+3SzSbuToQS4l/x4kERr/4Qb/4bt20O2vpg4PHeDDPzgkRwDY7zbZXW1jc2t8rblZ3dvf0D+/Coo+NUUdamsYhVLyCaCS5ZGzgI1ksUI1EgWDeY3Mz87iNTmsfyHqYJ8yMykjzklICRBnbVg1ARmrl55ukHBVkjzwd2zak7c+BV4hakhgq0BvaXN4xpGjEJVBCt+66TgJ8RBZwKlle8VLOE0AkZsb6hkkRM+9n8+ByfGmWIw1iZkoDn6u+JjERaT6PAdEYExnrZm4n/ef0Uwis/4zJJgUm6WBSmAkOMZ0ngIVeMgpgaQqji5lZMx8SEASavignBXX55lXQadfei7t6d15rXRRxldIxO0Bly0SVqolvUQm1E0RQ9o1f0Zj1ZL9a79bFoLVnFTBX9gfX5A3U7lUw=</latexit>

1p
2

<latexit sha1_base64="FqR3tR+n5cRqz/P+RMdHb1w5G0Y=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5JIUY9FLx4r2A9oQtlsN+3SzSbuToQS4l/x4kERr/4Qb/4bt20O2vpg4PHeDDPzgkRwDY7zbZXW1jc2t8rblZ3dvf0D+/Coo+NUUdamsYhVLyCaCS5ZGzgI1ksUI1EgWDeY3Mz87iNTmsfyHqYJ8yMykjzklICRBnbVg1ARmrl55ukHBVkjzwd2zak7c+BV4hakhgq0BvaXN4xpGjEJVBCt+66TgJ8RBZwKlle8VLOE0AkZsb6hkkRM+9n8+ByfGmWIw1iZkoDn6u+JjERaT6PAdEYExnrZm4n/ef0Uwis/4zJJgUm6WBSmAkOMZ0ngIVeMgpgaQqji5lZMx8SEASavignBXX55lXTO6+5F3b1r1JrXRRxldIxO0Bly0SVqolvUQm1E0RQ9o1f0Zj1ZL9a79bFoLVnFTBX9gfX5A3hHlU4=</latexit>

1p
4

<latexit sha1_base64="HbGa8jFWS9KNKCwN6rF4ewuSWJU=">AAAB/XicbVDLSsNAFJ34rPUVHzs3wSK4KhmR6rLoxmUF+4AmlMl00g6dTOLMjVBD8FfcuFDErf/hzr9x2mahrQcuHM65l3vvCRLBNbjut7W0vLK6tl7aKG9ube/s2nv7LR2nirImjUWsOgHRTHDJmsBBsE6iGIkCwdrB6Hritx+Y0jyWdzBOmB+RgeQhpwSM1LMPPQgVoRnOM0/fK8hwLc97dsWtulM4iwQXpIIKNHr2l9ePaRoxCVQQrbvYTcDPiAJOBcvLXqpZQuiIDFjXUEkipv1sen3unBil74SxMiXBmaq/JzISaT2OAtMZERjqeW8i/ud1Uwgv/YzLJAUm6WxRmAoHYmcShdPnilEQY0MIVdzc6tAhMWmACaxsQsDzLy+S1lkV16r49rxSvyriKKEjdIxOEUYXqI5uUAM1EUWP6Bm9ojfryXqx3q2PWeuSVcwcoD+wPn8A8gKViw==</latexit>

1p
16

<latexit sha1_base64="Wzu8OGIeUVc6iZTpCri+/TCQK64=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5GSyCq5JIqS6LblxWsA9oQplMJ+3QySTO3Ag1BH/FjQtF3Pof7vwbp4+Fth64cDjnXu69J0gE1+A431ZhZXVtfaO4Wdra3tnds/cPWjpOFWVNGotYdQKimeCSNYGDYJ1EMRIFgrWD0fXEbz8wpXks72CcMD8iA8lDTgkYqWcfeRAqQjM3zzx9ryCrVfO8Z5edijMFXibunJTRHI2e/eX1Y5pGTAIVROuu6yTgZ0QBp4LlJS/VLCF0RAasa6gkEdN+Nr0+x6dG6eMwVqYk4Kn6eyIjkdbjKDCdEYGhXvQm4n9eN4Xw0s+4TFJgks4WhanAEONJFLjPFaMgxoYQqri5FdMhMWmACaxkQnAXX14mrfOKW6u4t9Vy/WoeRxEdoxN0hlx0geroBjVQE1H0iJ7RK3qznqwX6936mLUWrPnMIfoD6/MH9pmVjg==</latexit>

1p
64

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

1<latexit sha1_base64="QUWdm3PMmHJVRcuNt5SVsVTDOGs=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5KIaI9FLx4r2A9oQ9lsN+3SzSbuToQQ4l/x4kERr/4Qb/4bt20O2vpg4PHeDDPz/FhwDY7zbZXW1jc2t8rblZ3dvf0D+/Coo6NEUdamkYhUzyeaCS5ZGzgI1osVI6EvWNef3sz87iNTmkfyHtKYeSEZSx5wSsBIQ7s6gEARmrl5NtAPCrJGng/tmlN35sCrxC1IDRVoDe2vwSiiScgkUEG07rtODF5GFHAqWF4ZJJrFhE7JmPUNlSRk2svmx+f41CgjHETKlAQ8V39PZCTUOg190xkSmOhlbyb+5/UTCBpexmWcAJN0sShIBIYIz5LAI64YBZEaQqji5lZMJ8SEASavignBXX55lXTO6+5l3b27qDWvizjK6BidoDPkoivURLeohdqIohQ9o1f0Zj1ZL9a79bFoLVnFTBX9gfX5A35flVI=</latexit>

1p
8

<latexit sha1_base64="1w3KpMsm+oUJNv7AlY3mYh3LLKg=">AAAB83icbVBNS8NAEN34WetX1aOXxSJ6KomIeix68VjBfkATymY7bZduNmF3Ii2hf8OLB0W8+me8+W/ctjlo64OBx3szzMwLEykMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk41hzqPZaxbITMghYI6CpTQSjSwKJTQDId3U7/5BNqIWD3iOIEgYn0leoIztJI/6ggfYYTZmZl0SmW34s5Al4mXkzLJUeuUvvxuzNMIFHLJjGl7boJBxjQKLmFS9FMDCeND1oe2pYpFYIJsdvOEnlqlS3uxtqWQztTfExmLjBlHoe2MGA7MojcV//PaKfZugkyoJEVQfL6ol0qKMZ0GQLtCA0c5toRxLeytlA+YZhxtTEUbgrf48jJpXFS8q4r3cFmu3uZxFMgxOSHnxCPXpEruSY3UCScJeSav5M1JnRfn3fmYt644+cwR+QPn8wdksZHr</latexit>

xi’s

<latexit sha1_base64="UtP1TwRCOIovCHB6hkolSOqY5n8=">AAAB83icbVDLSgNBEOyNrxhfUY9eBoPoKeyKqMegF48RzAOyS5idzCZDZh/M9IrLkt/w4kERr/6MN//GSbIHTSxoKKq66e7yEyk02va3VVpZXVvfKG9WtrZ3dveq+wdtHaeK8RaLZay6PtVcioi3UKDk3URxGvqSd/zx7dTvPHKlRRw9YJZwL6TDSASCUTSSm/WFi/wJ81M96Vdrdt2egSwTpyA1KNDsV7/cQczSkEfIJNW659gJejlVKJjkk4qbap5QNqZD3jM0oiHXXj67eUJOjDIgQaxMRUhm6u+JnIZaZ6FvOkOKI73oTcX/vF6KwbWXiyhJkUdsvihIJcGYTAMgA6E4Q5kZQpkS5lbCRlRRhiamignBWXx5mbTP685l3bm/qDVuijjKcATHcAYOXEED7qAJLWCQwDO8wpuVWi/Wu/Uxby1Zxcwh/IH1+QNmQJHs</latexit>

yi’s



<latexit sha1_base64="rZFbP9/+iCpDKb7e6ByNUNooboQ=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5IUUY9FLx4r2A9oQtlsN+3SzSbuToQS4l/x4kERr/4Qb/4bt20O2vpg4PHeDDPzgkRwDY7zbZXW1jc2t8rblZ3dvf0D+/Coo+NUUdamsYhVLyCaCS5ZGzgI1ksUI1EgWDeY3Mz87iNTmsfyHqYJ8yMykjzklICRBnbVg1ARmrl55ukHBVkjzwd2zak7c+BV4hakhgq0BvaXN4xpGjEJVBCt+66TgJ8RBZwKlle8VLOE0AkZsb6hkkRM+9n8+ByfGmWIw1iZkoDn6u+JjERaT6PAdEYExnrZm4n/ef0Uwis/4zJJgUm6WBSmAkOMZ0ngIVeMgpgaQqji5lZMx8SEASavignBXX55lXQadfei7t6d15rXRRxldIxO0Bly0SVqolvUQm1E0RQ9o1f0Zj1ZL9a79bFoLVnFTBX9gfX5A3U7lUw=</latexit>

1p
2

<latexit sha1_base64="FqR3tR+n5cRqz/P+RMdHb1w5G0Y=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5JIUY9FLx4r2A9oQtlsN+3SzSbuToQS4l/x4kERr/4Qb/4bt20O2vpg4PHeDDPzgkRwDY7zbZXW1jc2t8rblZ3dvf0D+/Coo+NUUdamsYhVLyCaCS5ZGzgI1ksUI1EgWDeY3Mz87iNTmsfyHqYJ8yMykjzklICRBnbVg1ARmrl55ukHBVkjzwd2zak7c+BV4hakhgq0BvaXN4xpGjEJVBCt+66TgJ8RBZwKlle8VLOE0AkZsb6hkkRM+9n8+ByfGmWIw1iZkoDn6u+JjERaT6PAdEYExnrZm4n/ef0Uwis/4zJJgUm6WBSmAkOMZ0ngIVeMgpgaQqji5lZMx8SEASavignBXX55lXTO6+5F3b1r1JrXRRxldIxO0Bly0SVqolvUQm1E0RQ9o1f0Zj1ZL9a79bFoLVnFTBX9gfX5A3hHlU4=</latexit>

1p
4

<latexit sha1_base64="HbGa8jFWS9KNKCwN6rF4ewuSWJU=">AAAB/XicbVDLSsNAFJ34rPUVHzs3wSK4KhmR6rLoxmUF+4AmlMl00g6dTOLMjVBD8FfcuFDErf/hzr9x2mahrQcuHM65l3vvCRLBNbjut7W0vLK6tl7aKG9ube/s2nv7LR2nirImjUWsOgHRTHDJmsBBsE6iGIkCwdrB6Hritx+Y0jyWdzBOmB+RgeQhpwSM1LMPPQgVoRnOM0/fK8hwLc97dsWtulM4iwQXpIIKNHr2l9ePaRoxCVQQrbvYTcDPiAJOBcvLXqpZQuiIDFjXUEkipv1sen3unBil74SxMiXBmaq/JzISaT2OAtMZERjqeW8i/ud1Uwgv/YzLJAUm6WxRmAoHYmcShdPnilEQY0MIVdzc6tAhMWmACaxsQsDzLy+S1lkV16r49rxSvyriKKEjdIxOEUYXqI5uUAM1EUWP6Bm9ojfryXqx3q2PWeuSVcwcoD+wPn8A8gKViw==</latexit>

1p
16

<latexit sha1_base64="Wzu8OGIeUVc6iZTpCri+/TCQK64=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5GSyCq5JIqS6LblxWsA9oQplMJ+3QySTO3Ag1BH/FjQtF3Pof7vwbp4+Fth64cDjnXu69J0gE1+A431ZhZXVtfaO4Wdra3tnds/cPWjpOFWVNGotYdQKimeCSNYGDYJ1EMRIFgrWD0fXEbz8wpXks72CcMD8iA8lDTgkYqWcfeRAqQjM3zzx9ryCrVfO8Z5edijMFXibunJTRHI2e/eX1Y5pGTAIVROuu6yTgZ0QBp4LlJS/VLCF0RAasa6gkEdN+Nr0+x6dG6eMwVqYk4Kn6eyIjkdbjKDCdEYGhXvQm4n9eN4Xw0s+4TFJgks4WhanAEONJFLjPFaMgxoYQqri5FdMhMWmACaxkQnAXX14mrfOKW6u4t9Vy/WoeRxEdoxN0hlx0geroBjVQE1H0iJ7RK3qznqwX6936mLUWrPnMIfoD6/MH9pmVjg==</latexit>

1p
64

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

1<latexit sha1_base64="QUWdm3PMmHJVRcuNt5SVsVTDOGs=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5KIaI9FLx4r2A9oQ9lsN+3SzSbuToQQ4l/x4kERr/4Qb/4bt20O2vpg4PHeDDPz/FhwDY7zbZXW1jc2t8rblZ3dvf0D+/Coo6NEUdamkYhUzyeaCS5ZGzgI1osVI6EvWNef3sz87iNTmkfyHtKYeSEZSx5wSsBIQ7s6gEARmrl5NtAPCrJGng/tmlN35sCrxC1IDRVoDe2vwSiiScgkUEG07rtODF5GFHAqWF4ZJJrFhE7JmPUNlSRk2svmx+f41CgjHETKlAQ8V39PZCTUOg190xkSmOhlbyb+5/UTCBpexmWcAJN0sShIBIYIz5LAI64YBZEaQqji5lZMJ8SEASavignBXX55lXTO6+5l3b27qDWvizjK6BidoDPkoivURLeohdqIohQ9o1f0Zj1ZL9a79bFoLVnFTBX9gfX5A35flVI=</latexit>

1p
8

<latexit sha1_base64="1w3KpMsm+oUJNv7AlY3mYh3LLKg=">AAAB83icbVBNS8NAEN34WetX1aOXxSJ6KomIeix68VjBfkATymY7bZduNmF3Ii2hf8OLB0W8+me8+W/ctjlo64OBx3szzMwLEykMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk41hzqPZaxbITMghYI6CpTQSjSwKJTQDId3U7/5BNqIWD3iOIEgYn0leoIztJI/6ggfYYTZmZl0SmW34s5Al4mXkzLJUeuUvvxuzNMIFHLJjGl7boJBxjQKLmFS9FMDCeND1oe2pYpFYIJsdvOEnlqlS3uxtqWQztTfExmLjBlHoe2MGA7MojcV//PaKfZugkyoJEVQfL6ol0qKMZ0GQLtCA0c5toRxLeytlA+YZhxtTEUbgrf48jJpXFS8q4r3cFmu3uZxFMgxOSHnxCPXpEruSY3UCScJeSav5M1JnRfn3fmYt644+cwR+QPn8wdksZHr</latexit>

xi’s

<latexit sha1_base64="UtP1TwRCOIovCHB6hkolSOqY5n8=">AAAB83icbVDLSgNBEOyNrxhfUY9eBoPoKeyKqMegF48RzAOyS5idzCZDZh/M9IrLkt/w4kERr/6MN//GSbIHTSxoKKq66e7yEyk02va3VVpZXVvfKG9WtrZ3dveq+wdtHaeK8RaLZay6PtVcioi3UKDk3URxGvqSd/zx7dTvPHKlRRw9YJZwL6TDSASCUTSSm/WFi/wJ81M96Vdrdt2egSwTpyA1KNDsV7/cQczSkEfIJNW659gJejlVKJjkk4qbap5QNqZD3jM0oiHXXj67eUJOjDIgQaxMRUhm6u+JnIZaZ6FvOkOKI73oTcX/vF6KwbWXiyhJkUdsvihIJcGYTAMgA6E4Q5kZQpkS5lbCRlRRhiamignBWXx5mbTP685l3bm/qDVuijjKcATHcAYOXEED7qAJLWCQwDO8wpuVWi/Wu/Uxby1Zxcwh/IH1+QNmQJHs</latexit>

yi’s

Inner products (in high dimensions)



<latexit sha1_base64="rZFbP9/+iCpDKb7e6ByNUNooboQ=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5IUUY9FLx4r2A9oQtlsN+3SzSbuToQS4l/x4kERr/4Qb/4bt20O2vpg4PHeDDPzgkRwDY7zbZXW1jc2t8rblZ3dvf0D+/Coo+NUUdamsYhVLyCaCS5ZGzgI1ksUI1EgWDeY3Mz87iNTmsfyHqYJ8yMykjzklICRBnbVg1ARmrl55ukHBVkjzwd2zak7c+BV4hakhgq0BvaXN4xpGjEJVBCt+66TgJ8RBZwKlle8VLOE0AkZsb6hkkRM+9n8+ByfGmWIw1iZkoDn6u+JjERaT6PAdEYExnrZm4n/ef0Uwis/4zJJgUm6WBSmAkOMZ0ngIVeMgpgaQqji5lZMx8SEASavignBXX55lXQadfei7t6d15rXRRxldIxO0Bly0SVqolvUQm1E0RQ9o1f0Zj1ZL9a79bFoLVnFTBX9gfX5A3U7lUw=</latexit>

1p
2

<latexit sha1_base64="FqR3tR+n5cRqz/P+RMdHb1w5G0Y=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5JIUY9FLx4r2A9oQtlsN+3SzSbuToQS4l/x4kERr/4Qb/4bt20O2vpg4PHeDDPzgkRwDY7zbZXW1jc2t8rblZ3dvf0D+/Coo+NUUdamsYhVLyCaCS5ZGzgI1ksUI1EgWDeY3Mz87iNTmsfyHqYJ8yMykjzklICRBnbVg1ARmrl55ukHBVkjzwd2zak7c+BV4hakhgq0BvaXN4xpGjEJVBCt+66TgJ8RBZwKlle8VLOE0AkZsb6hkkRM+9n8+ByfGmWIw1iZkoDn6u+JjERaT6PAdEYExnrZm4n/ef0Uwis/4zJJgUm6WBSmAkOMZ0ngIVeMgpgaQqji5lZMx8SEASavignBXX55lXTO6+5F3b1r1JrXRRxldIxO0Bly0SVqolvUQm1E0RQ9o1f0Zj1ZL9a79bFoLVnFTBX9gfX5A3hHlU4=</latexit>

1p
4

<latexit sha1_base64="HbGa8jFWS9KNKCwN6rF4ewuSWJU=">AAAB/XicbVDLSsNAFJ34rPUVHzs3wSK4KhmR6rLoxmUF+4AmlMl00g6dTOLMjVBD8FfcuFDErf/hzr9x2mahrQcuHM65l3vvCRLBNbjut7W0vLK6tl7aKG9ube/s2nv7LR2nirImjUWsOgHRTHDJmsBBsE6iGIkCwdrB6Hritx+Y0jyWdzBOmB+RgeQhpwSM1LMPPQgVoRnOM0/fK8hwLc97dsWtulM4iwQXpIIKNHr2l9ePaRoxCVQQrbvYTcDPiAJOBcvLXqpZQuiIDFjXUEkipv1sen3unBil74SxMiXBmaq/JzISaT2OAtMZERjqeW8i/ud1Uwgv/YzLJAUm6WxRmAoHYmcShdPnilEQY0MIVdzc6tAhMWmACaxsQsDzLy+S1lkV16r49rxSvyriKKEjdIxOEUYXqI5uUAM1EUWP6Bm9ojfryXqx3q2PWeuSVcwcoD+wPn8A8gKViw==</latexit>

1p
16

<latexit sha1_base64="Wzu8OGIeUVc6iZTpCri+/TCQK64=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5GSyCq5JIqS6LblxWsA9oQplMJ+3QySTO3Ag1BH/FjQtF3Pof7vwbp4+Fth64cDjnXu69J0gE1+A431ZhZXVtfaO4Wdra3tnds/cPWjpOFWVNGotYdQKimeCSNYGDYJ1EMRIFgrWD0fXEbz8wpXks72CcMD8iA8lDTgkYqWcfeRAqQjM3zzx9ryCrVfO8Z5edijMFXibunJTRHI2e/eX1Y5pGTAIVROuu6yTgZ0QBp4LlJS/VLCF0RAasa6gkEdN+Nr0+x6dG6eMwVqYk4Kn6eyIjkdbjKDCdEYGhXvQm4n9eN4Xw0s+4TFJgks4WhanAEONJFLjPFaMgxoYQqri5FdMhMWmACaxkQnAXX14mrfOKW6u4t9Vy/WoeRxEdoxN0hlx0geroBjVQE1H0iJ7RK3qznqwX6936mLUWrPnMIfoD6/MH9pmVjg==</latexit>

1p
64

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

1<latexit sha1_base64="QUWdm3PMmHJVRcuNt5SVsVTDOGs=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5KIaI9FLx4r2A9oQ9lsN+3SzSbuToQQ4l/x4kERr/4Qb/4bt20O2vpg4PHeDDPz/FhwDY7zbZXW1jc2t8rblZ3dvf0D+/Coo6NEUdamkYhUzyeaCS5ZGzgI1osVI6EvWNef3sz87iNTmkfyHtKYeSEZSx5wSsBIQ7s6gEARmrl5NtAPCrJGng/tmlN35sCrxC1IDRVoDe2vwSiiScgkUEG07rtODF5GFHAqWF4ZJJrFhE7JmPUNlSRk2svmx+f41CgjHETKlAQ8V39PZCTUOg190xkSmOhlbyb+5/UTCBpexmWcAJN0sShIBIYIz5LAI64YBZEaQqji5lZMJ8SEASavignBXX55lXTO6+5l3b27qDWvizjK6BidoDPkoivURLeohdqIohQ9o1f0Zj1ZL9a79bFoLVnFTBX9gfX5A35flVI=</latexit>

1p
8

<latexit sha1_base64="1w3KpMsm+oUJNv7AlY3mYh3LLKg=">AAAB83icbVBNS8NAEN34WetX1aOXxSJ6KomIeix68VjBfkATymY7bZduNmF3Ii2hf8OLB0W8+me8+W/ctjlo64OBx3szzMwLEykMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk41hzqPZaxbITMghYI6CpTQSjSwKJTQDId3U7/5BNqIWD3iOIEgYn0leoIztJI/6ggfYYTZmZl0SmW34s5Al4mXkzLJUeuUvvxuzNMIFHLJjGl7boJBxjQKLmFS9FMDCeND1oe2pYpFYIJsdvOEnlqlS3uxtqWQztTfExmLjBlHoe2MGA7MojcV//PaKfZugkyoJEVQfL6ol0qKMZ0GQLtCA0c5toRxLeytlA+YZhxtTEUbgrf48jJpXFS8q4r3cFmu3uZxFMgxOSHnxCPXpEruSY3UCScJeSav5M1JnRfn3fmYt644+cwR+QPn8wdksZHr</latexit>

xi’s

<latexit sha1_base64="UtP1TwRCOIovCHB6hkolSOqY5n8=">AAAB83icbVDLSgNBEOyNrxhfUY9eBoPoKeyKqMegF48RzAOyS5idzCZDZh/M9IrLkt/w4kERr/6MN//GSbIHTSxoKKq66e7yEyk02va3VVpZXVvfKG9WtrZ3dveq+wdtHaeK8RaLZay6PtVcioi3UKDk3URxGvqSd/zx7dTvPHKlRRw9YJZwL6TDSASCUTSSm/WFi/wJ81M96Vdrdt2egSwTpyA1KNDsV7/cQczSkEfIJNW659gJejlVKJjkk4qbap5QNqZD3jM0oiHXXj67eUJOjDIgQaxMRUhm6u+JnIZaZ6FvOkOKI73oTcX/vF6KwbWXiyhJkUdsvihIJcGYTAMgA6E4Q5kZQpkS5lbCRlRRhiamignBWXx5mbTP685l3bm/qDVuijjKcATHcAYOXEED7qAJLWCQwDO8wpuVWi/Wu/Uxby1Zxcwh/IH1+QNmQJHs</latexit>

yi’s
<latexit sha1_base64="nwtUyX4kAv74Va/laRHRsxyP5B4=">AAAB9XicbVBNSwMxEJ2tX7V+VT16CRbBU9kVUY9FLx4r9Avabcmm2TY0uwlJVruU/g8vHhTx6n/x5r8xbfegrQ8GHu/NMDMvkJxp47rfTm5tfWNzK79d2Nnd2z8oHh41tEgUoXUiuFCtAGvKWUzrhhlOW1JRHAWcNoPR3cxvPlKlmYhrJpXUj/AgZiEj2Fipm3ZrY9TBUioxRl6vWHLL7hxolXgZKUGGaq/41ekLkkQ0NoRjrdueK40/wcowwum00Ek0lZiM8IC2LY1xRLU/mV89RWdW6aNQKFuxQXP198QER1qnUWA7I2yGetmbif957cSEN/6ExTIxNCaLRWHCkRFoFgHqM0WJ4aklmChmb0VkiBUmxgZVsCF4yy+vksZF2bsqew+XpcptFkceTuAUzsGDa6jAPVShDgQUPMMrvDlPzovz7nwsWnNONnMMf+B8/gDYpZIW</latexit>

yTx ⇡ 1

Inner products (in high dimensions)



<latexit sha1_base64="rZFbP9/+iCpDKb7e6ByNUNooboQ=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5IUUY9FLx4r2A9oQtlsN+3SzSbuToQS4l/x4kERr/4Qb/4bt20O2vpg4PHeDDPzgkRwDY7zbZXW1jc2t8rblZ3dvf0D+/Coo+NUUdamsYhVLyCaCS5ZGzgI1ksUI1EgWDeY3Mz87iNTmsfyHqYJ8yMykjzklICRBnbVg1ARmrl55ukHBVkjzwd2zak7c+BV4hakhgq0BvaXN4xpGjEJVBCt+66TgJ8RBZwKlle8VLOE0AkZsb6hkkRM+9n8+ByfGmWIw1iZkoDn6u+JjERaT6PAdEYExnrZm4n/ef0Uwis/4zJJgUm6WBSmAkOMZ0ngIVeMgpgaQqji5lZMx8SEASavignBXX55lXQadfei7t6d15rXRRxldIxO0Bly0SVqolvUQm1E0RQ9o1f0Zj1ZL9a79bFoLVnFTBX9gfX5A3U7lUw=</latexit>

1p
2

<latexit sha1_base64="FqR3tR+n5cRqz/P+RMdHb1w5G0Y=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5JIUY9FLx4r2A9oQtlsN+3SzSbuToQS4l/x4kERr/4Qb/4bt20O2vpg4PHeDDPzgkRwDY7zbZXW1jc2t8rblZ3dvf0D+/Coo+NUUdamsYhVLyCaCS5ZGzgI1ksUI1EgWDeY3Mz87iNTmsfyHqYJ8yMykjzklICRBnbVg1ARmrl55ukHBVkjzwd2zak7c+BV4hakhgq0BvaXN4xpGjEJVBCt+66TgJ8RBZwKlle8VLOE0AkZsb6hkkRM+9n8+ByfGmWIw1iZkoDn6u+JjERaT6PAdEYExnrZm4n/ef0Uwis/4zJJgUm6WBSmAkOMZ0ngIVeMgpgaQqji5lZMx8SEASavignBXX55lXTO6+5F3b1r1JrXRRxldIxO0Bly0SVqolvUQm1E0RQ9o1f0Zj1ZL9a79bFoLVnFTBX9gfX5A3hHlU4=</latexit>

1p
4

<latexit sha1_base64="HbGa8jFWS9KNKCwN6rF4ewuSWJU=">AAAB/XicbVDLSsNAFJ34rPUVHzs3wSK4KhmR6rLoxmUF+4AmlMl00g6dTOLMjVBD8FfcuFDErf/hzr9x2mahrQcuHM65l3vvCRLBNbjut7W0vLK6tl7aKG9ube/s2nv7LR2nirImjUWsOgHRTHDJmsBBsE6iGIkCwdrB6Hritx+Y0jyWdzBOmB+RgeQhpwSM1LMPPQgVoRnOM0/fK8hwLc97dsWtulM4iwQXpIIKNHr2l9ePaRoxCVQQrbvYTcDPiAJOBcvLXqpZQuiIDFjXUEkipv1sen3unBil74SxMiXBmaq/JzISaT2OAtMZERjqeW8i/ud1Uwgv/YzLJAUm6WxRmAoHYmcShdPnilEQY0MIVdzc6tAhMWmACaxsQsDzLy+S1lkV16r49rxSvyriKKEjdIxOEUYXqI5uUAM1EUWP6Bm9ojfryXqx3q2PWeuSVcwcoD+wPn8A8gKViw==</latexit>

1p
16

<latexit sha1_base64="Wzu8OGIeUVc6iZTpCri+/TCQK64=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5GSyCq5JIqS6LblxWsA9oQplMJ+3QySTO3Ag1BH/FjQtF3Pof7vwbp4+Fth64cDjnXu69J0gE1+A431ZhZXVtfaO4Wdra3tnds/cPWjpOFWVNGotYdQKimeCSNYGDYJ1EMRIFgrWD0fXEbz8wpXks72CcMD8iA8lDTgkYqWcfeRAqQjM3zzx9ryCrVfO8Z5edijMFXibunJTRHI2e/eX1Y5pGTAIVROuu6yTgZ0QBp4LlJS/VLCF0RAasa6gkEdN+Nr0+x6dG6eMwVqYk4Kn6eyIjkdbjKDCdEYGhXvQm4n9eN4Xw0s+4TFJgks4WhanAEONJFLjPFaMgxoYQqri5FdMhMWmACaxkQnAXX14mrfOKW6u4t9Vy/WoeRxEdoxN0hlx0geroBjVQE1H0iJ7RK3qznqwX6936mLUWrPnMIfoD6/MH9pmVjg==</latexit>

1p
64

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

1<latexit sha1_base64="QUWdm3PMmHJVRcuNt5SVsVTDOGs=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5KIaI9FLx4r2A9oQ9lsN+3SzSbuToQQ4l/x4kERr/4Qb/4bt20O2vpg4PHeDDPz/FhwDY7zbZXW1jc2t8rblZ3dvf0D+/Coo6NEUdamkYhUzyeaCS5ZGzgI1osVI6EvWNef3sz87iNTmkfyHtKYeSEZSx5wSsBIQ7s6gEARmrl5NtAPCrJGng/tmlN35sCrxC1IDRVoDe2vwSiiScgkUEG07rtODF5GFHAqWF4ZJJrFhE7JmPUNlSRk2svmx+f41CgjHETKlAQ8V39PZCTUOg190xkSmOhlbyb+5/UTCBpexmWcAJN0sShIBIYIz5LAI64YBZEaQqji5lZMJ8SEASavignBXX55lXTO6+5l3b27qDWvizjK6BidoDPkoivURLeohdqIohQ9o1f0Zj1ZL9a79bFoLVnFTBX9gfX5A35flVI=</latexit>

1p
8

<latexit sha1_base64="1w3KpMsm+oUJNv7AlY3mYh3LLKg=">AAAB83icbVBNS8NAEN34WetX1aOXxSJ6KomIeix68VjBfkATymY7bZduNmF3Ii2hf8OLB0W8+me8+W/ctjlo64OBx3szzMwLEykMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk41hzqPZaxbITMghYI6CpTQSjSwKJTQDId3U7/5BNqIWD3iOIEgYn0leoIztJI/6ggfYYTZmZl0SmW34s5Al4mXkzLJUeuUvvxuzNMIFHLJjGl7boJBxjQKLmFS9FMDCeND1oe2pYpFYIJsdvOEnlqlS3uxtqWQztTfExmLjBlHoe2MGA7MojcV//PaKfZugkyoJEVQfL6ol0qKMZ0GQLtCA0c5toRxLeytlA+YZhxtTEUbgrf48jJpXFS8q4r3cFmu3uZxFMgxOSHnxCPXpEruSY3UCScJeSav5M1JnRfn3fmYt644+cwR+QPn8wdksZHr</latexit>

xi’s

<latexit sha1_base64="UtP1TwRCOIovCHB6hkolSOqY5n8=">AAAB83icbVDLSgNBEOyNrxhfUY9eBoPoKeyKqMegF48RzAOyS5idzCZDZh/M9IrLkt/w4kERr/6MN//GSbIHTSxoKKq66e7yEyk02va3VVpZXVvfKG9WtrZ3dveq+wdtHaeK8RaLZay6PtVcioi3UKDk3URxGvqSd/zx7dTvPHKlRRw9YJZwL6TDSASCUTSSm/WFi/wJ81M96Vdrdt2egSwTpyA1KNDsV7/cQczSkEfIJNW659gJejlVKJjkk4qbap5QNqZD3jM0oiHXXj67eUJOjDIgQaxMRUhm6u+JnIZaZ6FvOkOKI73oTcX/vF6KwbWXiyhJkUdsvihIJcGYTAMgA6E4Q5kZQpkS5lbCRlRRhiamignBWXx5mbTP685l3bm/qDVuijjKcATHcAYOXEED7qAJLWCQwDO8wpuVWi/Wu/Uxby1Zxcwh/IH1+QNmQJHs</latexit>

yi’s

Inner products (in high dimensions)

<latexit sha1_base64="nbif9c0JTcIZ31DcDRKuKsMUtXk=">AAAB+HicbVDLSgMxFM34rPXRUZdugkVwY5kRUZdFNy4r9AXtWDJppg3NJCHJSMehX+LGhSJu/RR3/o1pOwttPXDhcM693HtPKBnVxvO+nZXVtfWNzcJWcXtnd6/k7h80tUgUJg0smFDtEGnCKCcNQw0jbakIikNGWuHoduq3HonSVPC6SSUJYjTgNKIYGSv13FL6UB/DLpJSiTE883tu2at4M8Bl4uekDHLUeu5Xty9wEhNuMENad3xPmiBDylDMyKTYTTSRCI/QgHQs5SgmOshmh0/giVX6MBLKFjdwpv6eyFCsdRqHtjNGZqgXvan4n9dJTHQdZJTLxBCO54uihEEj4DQF2KeKYMNSSxBW1N4K8RAphI3NqmhD8BdfXibN84p/WfHvL8rVmzyOAjgCx+AU+OAKVMEdqIEGwCABz+AVvDlPzovz7nzMW1ecfOYQ/IHz+QO+oZJ+</latexit>

yTx ⇡ �1



<latexit sha1_base64="w3KerZpzij4AtPH2Z6cyHv7LL1E=">AAAB9XicbVBNSwMxEJ2tX7V+VT16CRbBU9kVUY9FLx4r9Avabcmm2TY0uwlJVruU/g8vHhTx6n/x5r8xbfegrQ8GHu/NMDMvkJxp47rfTm5tfWNzK79d2Nnd2z8oHh41tEgUoXUiuFCtAGvKWUzrhhlOW1JRHAWcNoPR3cxvPlKlmYhrJpXUj/AgZiEj2Fipm3ZrY9TBUioxRm6vWHLL7hxolXgZKUGGaq/41ekLkkQ0NoRjrdueK40/wcowwum00Ek0lZiM8IC2LY1xRLU/mV89RWdW6aNQKFuxQXP198QER1qnUWA7I2yGetmbif957cSEN/6ExTIxNCaLRWHCkRFoFgHqM0WJ4aklmChmb0VkiBUmxgZVsCF4yy+vksZF2bsqew+XpcptFkceTuAUzsGDa6jAPVShDgQUPMMrvDlPzovz7nwsWnNONnMMf+B8/gDXIZIV</latexit>

yTx ⇡ 0

Inner products (in high dimensions)

<latexit sha1_base64="rZFbP9/+iCpDKb7e6ByNUNooboQ=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5IUUY9FLx4r2A9oQtlsN+3SzSbuToQS4l/x4kERr/4Qb/4bt20O2vpg4PHeDDPzgkRwDY7zbZXW1jc2t8rblZ3dvf0D+/Coo+NUUdamsYhVLyCaCS5ZGzgI1ksUI1EgWDeY3Mz87iNTmsfyHqYJ8yMykjzklICRBnbVg1ARmrl55ukHBVkjzwd2zak7c+BV4hakhgq0BvaXN4xpGjEJVBCt+66TgJ8RBZwKlle8VLOE0AkZsb6hkkRM+9n8+ByfGmWIw1iZkoDn6u+JjERaT6PAdEYExnrZm4n/ef0Uwis/4zJJgUm6WBSmAkOMZ0ngIVeMgpgaQqji5lZMx8SEASavignBXX55lXQadfei7t6d15rXRRxldIxO0Bly0SVqolvUQm1E0RQ9o1f0Zj1ZL9a79bFoLVnFTBX9gfX5A3U7lUw=</latexit>

1p
2

<latexit sha1_base64="FqR3tR+n5cRqz/P+RMdHb1w5G0Y=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5JIUY9FLx4r2A9oQtlsN+3SzSbuToQS4l/x4kERr/4Qb/4bt20O2vpg4PHeDDPzgkRwDY7zbZXW1jc2t8rblZ3dvf0D+/Coo+NUUdamsYhVLyCaCS5ZGzgI1ksUI1EgWDeY3Mz87iNTmsfyHqYJ8yMykjzklICRBnbVg1ARmrl55ukHBVkjzwd2zak7c+BV4hakhgq0BvaXN4xpGjEJVBCt+66TgJ8RBZwKlle8VLOE0AkZsb6hkkRM+9n8+ByfGmWIw1iZkoDn6u+JjERaT6PAdEYExnrZm4n/ef0Uwis/4zJJgUm6WBSmAkOMZ0ngIVeMgpgaQqji5lZMx8SEASavignBXX55lXTO6+5F3b1r1JrXRRxldIxO0Bly0SVqolvUQm1E0RQ9o1f0Zj1ZL9a79bFoLVnFTBX9gfX5A3hHlU4=</latexit>

1p
4

<latexit sha1_base64="HbGa8jFWS9KNKCwN6rF4ewuSWJU=">AAAB/XicbVDLSsNAFJ34rPUVHzs3wSK4KhmR6rLoxmUF+4AmlMl00g6dTOLMjVBD8FfcuFDErf/hzr9x2mahrQcuHM65l3vvCRLBNbjut7W0vLK6tl7aKG9ube/s2nv7LR2nirImjUWsOgHRTHDJmsBBsE6iGIkCwdrB6Hritx+Y0jyWdzBOmB+RgeQhpwSM1LMPPQgVoRnOM0/fK8hwLc97dsWtulM4iwQXpIIKNHr2l9ePaRoxCVQQrbvYTcDPiAJOBcvLXqpZQuiIDFjXUEkipv1sen3unBil74SxMiXBmaq/JzISaT2OAtMZERjqeW8i/ud1Uwgv/YzLJAUm6WxRmAoHYmcShdPnilEQY0MIVdzc6tAhMWmACaxsQsDzLy+S1lkV16r49rxSvyriKKEjdIxOEUYXqI5uUAM1EUWP6Bm9ojfryXqx3q2PWeuSVcwcoD+wPn8A8gKViw==</latexit>

1p
16

<latexit sha1_base64="Wzu8OGIeUVc6iZTpCri+/TCQK64=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5GSyCq5JIqS6LblxWsA9oQplMJ+3QySTO3Ag1BH/FjQtF3Pof7vwbp4+Fth64cDjnXu69J0gE1+A431ZhZXVtfaO4Wdra3tnds/cPWjpOFWVNGotYdQKimeCSNYGDYJ1EMRIFgrWD0fXEbz8wpXks72CcMD8iA8lDTgkYqWcfeRAqQjM3zzx9ryCrVfO8Z5edijMFXibunJTRHI2e/eX1Y5pGTAIVROuu6yTgZ0QBp4LlJS/VLCF0RAasa6gkEdN+Nr0+x6dG6eMwVqYk4Kn6eyIjkdbjKDCdEYGhXvQm4n9eN4Xw0s+4TFJgks4WhanAEONJFLjPFaMgxoYQqri5FdMhMWmACaxkQnAXX14mrfOKW6u4t9Vy/WoeRxEdoxN0hlx0geroBjVQE1H0iJ7RK3qznqwX6936mLUWrPnMIfoD6/MH9pmVjg==</latexit>

1p
64

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

1<latexit sha1_base64="QUWdm3PMmHJVRcuNt5SVsVTDOGs=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5KIaI9FLx4r2A9oQ9lsN+3SzSbuToQQ4l/x4kERr/4Qb/4bt20O2vpg4PHeDDPz/FhwDY7zbZXW1jc2t8rblZ3dvf0D+/Coo6NEUdamkYhUzyeaCS5ZGzgI1osVI6EvWNef3sz87iNTmkfyHtKYeSEZSx5wSsBIQ7s6gEARmrl5NtAPCrJGng/tmlN35sCrxC1IDRVoDe2vwSiiScgkUEG07rtODF5GFHAqWF4ZJJrFhE7JmPUNlSRk2svmx+f41CgjHETKlAQ8V39PZCTUOg190xkSmOhlbyb+5/UTCBpexmWcAJN0sShIBIYIz5LAI64YBZEaQqji5lZMJ8SEASavignBXX55lXTO6+5l3b27qDWvizjK6BidoDPkoivURLeohdqIohQ9o1f0Zj1ZL9a79bFoLVnFTBX9gfX5A35flVI=</latexit>

1p
8

<latexit sha1_base64="UtP1TwRCOIovCHB6hkolSOqY5n8=">AAAB83icbVDLSgNBEOyNrxhfUY9eBoPoKeyKqMegF48RzAOyS5idzCZDZh/M9IrLkt/w4kERr/6MN//GSbIHTSxoKKq66e7yEyk02va3VVpZXVvfKG9WtrZ3dveq+wdtHaeK8RaLZay6PtVcioi3UKDk3URxGvqSd/zx7dTvPHKlRRw9YJZwL6TDSASCUTSSm/WFi/wJ81M96Vdrdt2egSwTpyA1KNDsV7/cQczSkEfIJNW659gJejlVKJjkk4qbap5QNqZD3jM0oiHXXj67eUJOjDIgQaxMRUhm6u+JnIZaZ6FvOkOKI73oTcX/vF6KwbWXiyhJkUdsvihIJcGYTAMgA6E4Q5kZQpkS5lbCRlRRhiamignBWXx5mbTP685l3bm/qDVuijjKcATHcAYOXEED7qAJLWCQwDO8wpuVWi/Wu/Uxby1Zxcwh/IH1+QNmQJHs</latexit>

yi’s



Inner products (in high dimensions)

<latexit sha1_base64="rZFbP9/+iCpDKb7e6ByNUNooboQ=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5IUUY9FLx4r2A9oQtlsN+3SzSbuToQS4l/x4kERr/4Qb/4bt20O2vpg4PHeDDPzgkRwDY7zbZXW1jc2t8rblZ3dvf0D+/Coo+NUUdamsYhVLyCaCS5ZGzgI1ksUI1EgWDeY3Mz87iNTmsfyHqYJ8yMykjzklICRBnbVg1ARmrl55ukHBVkjzwd2zak7c+BV4hakhgq0BvaXN4xpGjEJVBCt+66TgJ8RBZwKlle8VLOE0AkZsb6hkkRM+9n8+ByfGmWIw1iZkoDn6u+JjERaT6PAdEYExnrZm4n/ef0Uwis/4zJJgUm6WBSmAkOMZ0ngIVeMgpgaQqji5lZMx8SEASavignBXX55lXQadfei7t6d15rXRRxldIxO0Bly0SVqolvUQm1E0RQ9o1f0Zj1ZL9a79bFoLVnFTBX9gfX5A3U7lUw=</latexit>

1p
2

<latexit sha1_base64="FqR3tR+n5cRqz/P+RMdHb1w5G0Y=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5JIUY9FLx4r2A9oQtlsN+3SzSbuToQS4l/x4kERr/4Qb/4bt20O2vpg4PHeDDPzgkRwDY7zbZXW1jc2t8rblZ3dvf0D+/Coo+NUUdamsYhVLyCaCS5ZGzgI1ksUI1EgWDeY3Mz87iNTmsfyHqYJ8yMykjzklICRBnbVg1ARmrl55ukHBVkjzwd2zak7c+BV4hakhgq0BvaXN4xpGjEJVBCt+66TgJ8RBZwKlle8VLOE0AkZsb6hkkRM+9n8+ByfGmWIw1iZkoDn6u+JjERaT6PAdEYExnrZm4n/ef0Uwis/4zJJgUm6WBSmAkOMZ0ngIVeMgpgaQqji5lZMx8SEASavignBXX55lXTO6+5F3b1r1JrXRRxldIxO0Bly0SVqolvUQm1E0RQ9o1f0Zj1ZL9a79bFoLVnFTBX9gfX5A3hHlU4=</latexit>

1p
4

<latexit sha1_base64="HbGa8jFWS9KNKCwN6rF4ewuSWJU=">AAAB/XicbVDLSsNAFJ34rPUVHzs3wSK4KhmR6rLoxmUF+4AmlMl00g6dTOLMjVBD8FfcuFDErf/hzr9x2mahrQcuHM65l3vvCRLBNbjut7W0vLK6tl7aKG9ube/s2nv7LR2nirImjUWsOgHRTHDJmsBBsE6iGIkCwdrB6Hritx+Y0jyWdzBOmB+RgeQhpwSM1LMPPQgVoRnOM0/fK8hwLc97dsWtulM4iwQXpIIKNHr2l9ePaRoxCVQQrbvYTcDPiAJOBcvLXqpZQuiIDFjXUEkipv1sen3unBil74SxMiXBmaq/JzISaT2OAtMZERjqeW8i/ud1Uwgv/YzLJAUm6WxRmAoHYmcShdPnilEQY0MIVdzc6tAhMWmACaxsQsDzLy+S1lkV16r49rxSvyriKKEjdIxOEUYXqI5uUAM1EUWP6Bm9ojfryXqx3q2PWeuSVcwcoD+wPn8A8gKViw==</latexit>

1p
16

<latexit sha1_base64="Wzu8OGIeUVc6iZTpCri+/TCQK64=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5GSyCq5JIqS6LblxWsA9oQplMJ+3QySTO3Ag1BH/FjQtF3Pof7vwbp4+Fth64cDjnXu69J0gE1+A431ZhZXVtfaO4Wdra3tnds/cPWjpOFWVNGotYdQKimeCSNYGDYJ1EMRIFgrWD0fXEbz8wpXks72CcMD8iA8lDTgkYqWcfeRAqQjM3zzx9ryCrVfO8Z5edijMFXibunJTRHI2e/eX1Y5pGTAIVROuu6yTgZ0QBp4LlJS/VLCF0RAasa6gkEdN+Nr0+x6dG6eMwVqYk4Kn6eyIjkdbjKDCdEYGhXvQm4n9eN4Xw0s+4TFJgks4WhanAEONJFLjPFaMgxoYQqri5FdMhMWmACaxkQnAXX14mrfOKW6u4t9Vy/WoeRxEdoxN0hlx0geroBjVQE1H0iJ7RK3qznqwX6936mLUWrPnMIfoD6/MH9pmVjg==</latexit>

1p
64

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

1<latexit sha1_base64="QUWdm3PMmHJVRcuNt5SVsVTDOGs=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5KIaI9FLx4r2A9oQ9lsN+3SzSbuToQQ4l/x4kERr/4Qb/4bt20O2vpg4PHeDDPz/FhwDY7zbZXW1jc2t8rblZ3dvf0D+/Coo6NEUdamkYhUzyeaCS5ZGzgI1osVI6EvWNef3sz87iNTmkfyHtKYeSEZSx5wSsBIQ7s6gEARmrl5NtAPCrJGng/tmlN35sCrxC1IDRVoDe2vwSiiScgkUEG07rtODF5GFHAqWF4ZJJrFhE7JmPUNlSRk2svmx+f41CgjHETKlAQ8V39PZCTUOg190xkSmOhlbyb+5/UTCBpexmWcAJN0sShIBIYIz5LAI64YBZEaQqji5lZMJ8SEASavignBXX55lXTO6+5l3b27qDWvizjK6BidoDPkoivURLeohdqIohQ9o1f0Zj1ZL9a79bFoLVnFTBX9gfX5A35flVI=</latexit>

1p
8

<latexit sha1_base64="UtP1TwRCOIovCHB6hkolSOqY5n8=">AAAB83icbVDLSgNBEOyNrxhfUY9eBoPoKeyKqMegF48RzAOyS5idzCZDZh/M9IrLkt/w4kERr/6MN//GSbIHTSxoKKq66e7yEyk02va3VVpZXVvfKG9WtrZ3dveq+wdtHaeK8RaLZay6PtVcioi3UKDk3URxGvqSd/zx7dTvPHKlRRw9YJZwL6TDSASCUTSSm/WFi/wJ81M96Vdrdt2egSwTpyA1KNDsV7/cQczSkEfIJNW659gJejlVKJjkk4qbap5QNqZD3jM0oiHXXj67eUJOjDIgQaxMRUhm6u+JnIZaZ6FvOkOKI73oTcX/vF6KwbWXiyhJkUdsvihIJcGYTAMgA6E4Q5kZQpkS5lbCRlRRhiamignBWXx5mbTP685l3bm/qDVuijjKcATHcAYOXEED7qAJLWCQwDO8wpuVWi/Wu/Uxby1Zxcwh/IH1+QNmQJHs</latexit>

yi’s
<latexit sha1_base64="EimcDH+eRonDS6ajMgq0eBi6D0o=">AAAB73icbVBNSwMxEJ31s9avqkcvwSJ4KhsR9SIUvXis0C9o15JNs21oNrsmWXFZ+ie8eFDEq3/Hm//GtN2Dtj4YeLw3w8w8PxZcG9f9dpaWV1bX1gsbxc2t7Z3d0t5+U0eJoqxBIxGptk80E1yyhuFGsHasGAl9wVr+6Gbitx6Z0jySdZPGzAvJQPKAU2Ks1E7v60/oCuFeqexW3CnQIsE5KUOOWq/01e1HNAmZNFQQrTvYjY2XEWU4FWxc7CaaxYSOyIB1LJUkZNrLpveO0bFV+iiIlC1p0FT9PZGRUOs09G1nSMxQz3sT8T+vk5jg0su4jBPDJJ0tChKBTIQmz6M+V4wakVpCqOL2VkSHRBFqbERFGwKef3mRNE8r+LyC787K1es8jgIcwhGcAIYLqMIt1KABFAQ8wyu8OQ/Oi/PufMxal5x85gD+wPn8AcG4jyE=</latexit>

yTx = 1

<latexit sha1_base64="EimcDH+eRonDS6ajMgq0eBi6D0o=">AAAB73icbVBNSwMxEJ31s9avqkcvwSJ4KhsR9SIUvXis0C9o15JNs21oNrsmWXFZ+ie8eFDEq3/Hm//GtN2Dtj4YeLw3w8w8PxZcG9f9dpaWV1bX1gsbxc2t7Z3d0t5+U0eJoqxBIxGptk80E1yyhuFGsHasGAl9wVr+6Gbitx6Z0jySdZPGzAvJQPKAU2Ks1E7v60/oCuFeqexW3CnQIsE5KUOOWq/01e1HNAmZNFQQrTvYjY2XEWU4FWxc7CaaxYSOyIB1LJUkZNrLpveO0bFV+iiIlC1p0FT9PZGRUOs09G1nSMxQz3sT8T+vk5jg0su4jBPDJJ0tChKBTIQmz6M+V4wakVpCqOL2VkSHRBFqbERFGwKef3mRNE8r+LyC787K1es8jgIcwhGcAIYLqMIt1KABFAQ8wyu8OQ/Oi/PufMxal5x85gD+wPn8AcG4jyE=</latexit>

yTx = 1
<latexit sha1_base64="G2kgTMahiwnnimzaUKMB+uSaYD4=">AAAB9XicbVBNS8NAEN34WetX1aOXxSJ4KomIeix68VjBfkAby2Y7aZduNmF3opbQ/+HFgyJe/S/e/Ddu2xy09cHA470ZZuYFiRQGXffbWVpeWV1bL2wUN7e2d3ZLe/sNE6eaQ53HMtatgBmQQkEdBUpoJRpYFEhoBsPrid98AG1ErO5wlIAfsb4SoeAMrXTfQXjCIMwMi2BMu6WyW3GnoIvEy0mZ5Kh1S1+dXszTCBRyyYxpe26CfsY0Ci5hXOykBhLGh6wPbUuV3WL8bHr1mB5bpUfDWNtSSKfq74mMRcaMosB2RgwHZt6biP957RTDSz8TKkkRFJ8tClNJMaaTCGhPaOAoR5YwroW9lfIB04yjDapoQ/DmX14kjdOKd17xbs/K1as8jgI5JEfkhHjkglTJDamROuFEk2fySt6cR+fFeXc+Zq1LTj5zQP7A+fwByneSsw==</latexit>same

<latexit sha1_base64="XQc9Gx+TJpDcRHx10XCHoi38t30=">AAAB+3icbVBNS8NAEJ3Ur1q/Yj16CRbBU0lE1GPRi8cKthbaUDbbSbt0swm7G2kJ/StePCji1T/izX/jps1BWx8MPN6bYWZekHCmtOt+W6W19Y3NrfJ2ZWd3b//APqy2VZxKii0a81h2AqKQM4EtzTTHTiKRRAHHx2B8m/uPTygVi8WDniboR2QoWMgo0Ubq29WexokOwmzAJNJcm/Xtmlt353BWiVeQGhRo9u2v3iCmaYRCU06U6npuov2MSM0ox1mllypMCB2TIXYNFSRC5Wfz22fOqVEGThhLU0I7c/X3REYipaZRYDojokdq2cvF/7xuqsNrP2MiSTUKulgUptzRsZMH4Swe5lNDCJXM3OrQEZGEahNXxYTgLb+8Strnde+y7t1f1Bo3RRxlOIYTOAMPrqABd9CEFlCYwDO8wps1s16sd+tj0Vqyipkj+APr8wfxApUH</latexit>

direction

<latexit sha1_base64="G2kgTMahiwnnimzaUKMB+uSaYD4=">AAAB9XicbVBNS8NAEN34WetX1aOXxSJ4KomIeix68VjBfkAby2Y7aZduNmF3opbQ/+HFgyJe/S/e/Ddu2xy09cHA470ZZuYFiRQGXffbWVpeWV1bL2wUN7e2d3ZLe/sNE6eaQ53HMtatgBmQQkEdBUpoJRpYFEhoBsPrid98AG1ErO5wlIAfsb4SoeAMrXTfQXjCIMwMi2BMu6WyW3GnoIvEy0mZ5Kh1S1+dXszTCBRyyYxpe26CfsY0Ci5hXOykBhLGh6wPbUuV3WL8bHr1mB5bpUfDWNtSSKfq74mMRcaMosB2RgwHZt6biP957RTDSz8TKkkRFJ8tClNJMaaTCGhPaOAoR5YwroW9lfIB04yjDapoQ/DmX14kjdOKd17xbs/K1as8jgI5JEfkhHjkglTJDamROuFEk2fySt6cR+fFeXc+Zq1LTj5zQP7A+fwByneSsw==</latexit>same
<latexit sha1_base64="XQc9Gx+TJpDcRHx10XCHoi38t30=">AAAB+3icbVBNS8NAEJ3Ur1q/Yj16CRbBU0lE1GPRi8cKthbaUDbbSbt0swm7G2kJ/StePCji1T/izX/jps1BWx8MPN6bYWZekHCmtOt+W6W19Y3NrfJ2ZWd3b//APqy2VZxKii0a81h2AqKQM4EtzTTHTiKRRAHHx2B8m/uPTygVi8WDniboR2QoWMgo0Ubq29WexokOwmzAJNJcm/Xtmlt353BWiVeQGhRo9u2v3iCmaYRCU06U6npuov2MSM0ox1mllypMCB2TIXYNFSRC5Wfz22fOqVEGThhLU0I7c/X3REYipaZRYDojokdq2cvF/7xuqsNrP2MiSTUKulgUptzRsZMH4Swe5lNDCJXM3OrQEZGEahNXxYTgLb+8Strnde+y7t1f1Bo3RRxlOIYTOAMPrqABd9CEFlCYwDO8wps1s16sd+tj0Vqyipkj+APr8wfxApUH</latexit>

direction

<latexit sha1_base64="7xIH50nu3Xp+m7qVd+FcFanH25s=">AAAB8nicbVBNSwMxEM3Wr1q/qh69BIvgqeyKqMeiF48V+gXbtWTTbBuaTdZkVixLf4YXD4p49dd489+YtnvQ1gcDj/dmmJkXJoIbcN1vp7Cyura+UdwsbW3v7O6V9w9aRqWasiZVQulOSAwTXLImcBCsk2hG4lCwdji6mfrtR6YNV7IB44QFMRlIHnFKwEr++L7xhLsD9oDdXrniVt0Z8DLxclJBOeq98le3r2gaMwlUEGN8z00gyIgGTgWblLqpYQmhIzJgvqWSxMwE2ezkCT6xSh9HStuSgGfq74mMxMaM49B2xgSGZtGbiv95fgrRVZBxmaTAJJ0vilKBQeHp/7jPNaMgxpYQqrm9FdMh0YSCTalkQ/AWX14mrbOqd1H17s4rtes8jiI6QsfoFHnoEtXQLaqjJqJIoWf0it4ccF6cd+dj3lpw8plD9AfO5w9I9ZCa</latexit>

yTx � 0



Inner products (in high dimensions)

<latexit sha1_base64="rZFbP9/+iCpDKb7e6ByNUNooboQ=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5IUUY9FLx4r2A9oQtlsN+3SzSbuToQS4l/x4kERr/4Qb/4bt20O2vpg4PHeDDPzgkRwDY7zbZXW1jc2t8rblZ3dvf0D+/Coo+NUUdamsYhVLyCaCS5ZGzgI1ksUI1EgWDeY3Mz87iNTmsfyHqYJ8yMykjzklICRBnbVg1ARmrl55ukHBVkjzwd2zak7c+BV4hakhgq0BvaXN4xpGjEJVBCt+66TgJ8RBZwKlle8VLOE0AkZsb6hkkRM+9n8+ByfGmWIw1iZkoDn6u+JjERaT6PAdEYExnrZm4n/ef0Uwis/4zJJgUm6WBSmAkOMZ0ngIVeMgpgaQqji5lZMx8SEASavignBXX55lXQadfei7t6d15rXRRxldIxO0Bly0SVqolvUQm1E0RQ9o1f0Zj1ZL9a79bFoLVnFTBX9gfX5A3U7lUw=</latexit>

1p
2

<latexit sha1_base64="FqR3tR+n5cRqz/P+RMdHb1w5G0Y=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5JIUY9FLx4r2A9oQtlsN+3SzSbuToQS4l/x4kERr/4Qb/4bt20O2vpg4PHeDDPzgkRwDY7zbZXW1jc2t8rblZ3dvf0D+/Coo+NUUdamsYhVLyCaCS5ZGzgI1ksUI1EgWDeY3Mz87iNTmsfyHqYJ8yMykjzklICRBnbVg1ARmrl55ukHBVkjzwd2zak7c+BV4hakhgq0BvaXN4xpGjEJVBCt+66TgJ8RBZwKlle8VLOE0AkZsb6hkkRM+9n8+ByfGmWIw1iZkoDn6u+JjERaT6PAdEYExnrZm4n/ef0Uwis/4zJJgUm6WBSmAkOMZ0ngIVeMgpgaQqji5lZMx8SEASavignBXX55lXTO6+5F3b1r1JrXRRxldIxO0Bly0SVqolvUQm1E0RQ9o1f0Zj1ZL9a79bFoLVnFTBX9gfX5A3hHlU4=</latexit>

1p
4

<latexit sha1_base64="HbGa8jFWS9KNKCwN6rF4ewuSWJU=">AAAB/XicbVDLSsNAFJ34rPUVHzs3wSK4KhmR6rLoxmUF+4AmlMl00g6dTOLMjVBD8FfcuFDErf/hzr9x2mahrQcuHM65l3vvCRLBNbjut7W0vLK6tl7aKG9ube/s2nv7LR2nirImjUWsOgHRTHDJmsBBsE6iGIkCwdrB6Hritx+Y0jyWdzBOmB+RgeQhpwSM1LMPPQgVoRnOM0/fK8hwLc97dsWtulM4iwQXpIIKNHr2l9ePaRoxCVQQrbvYTcDPiAJOBcvLXqpZQuiIDFjXUEkipv1sen3unBil74SxMiXBmaq/JzISaT2OAtMZERjqeW8i/ud1Uwgv/YzLJAUm6WxRmAoHYmcShdPnilEQY0MIVdzc6tAhMWmACaxsQsDzLy+S1lkV16r49rxSvyriKKEjdIxOEUYXqI5uUAM1EUWP6Bm9ojfryXqx3q2PWeuSVcwcoD+wPn8A8gKViw==</latexit>

1p
16

<latexit sha1_base64="Wzu8OGIeUVc6iZTpCri+/TCQK64=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5GSyCq5JIqS6LblxWsA9oQplMJ+3QySTO3Ag1BH/FjQtF3Pof7vwbp4+Fth64cDjnXu69J0gE1+A431ZhZXVtfaO4Wdra3tnds/cPWjpOFWVNGotYdQKimeCSNYGDYJ1EMRIFgrWD0fXEbz8wpXks72CcMD8iA8lDTgkYqWcfeRAqQjM3zzx9ryCrVfO8Z5edijMFXibunJTRHI2e/eX1Y5pGTAIVROuu6yTgZ0QBp4LlJS/VLCF0RAasa6gkEdN+Nr0+x6dG6eMwVqYk4Kn6eyIjkdbjKDCdEYGhXvQm4n9eN4Xw0s+4TFJgks4WhanAEONJFLjPFaMgxoYQqri5FdMhMWmACaxkQnAXX14mrfOKW6u4t9Vy/WoeRxEdoxN0hlx0geroBjVQE1H0iJ7RK3qznqwX6936mLUWrPnMIfoD6/MH9pmVjg==</latexit>

1p
64

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

1<latexit sha1_base64="QUWdm3PMmHJVRcuNt5SVsVTDOGs=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5KIaI9FLx4r2A9oQ9lsN+3SzSbuToQQ4l/x4kERr/4Qb/4bt20O2vpg4PHeDDPz/FhwDY7zbZXW1jc2t8rblZ3dvf0D+/Coo6NEUdamkYhUzyeaCS5ZGzgI1osVI6EvWNef3sz87iNTmkfyHtKYeSEZSx5wSsBIQ7s6gEARmrl5NtAPCrJGng/tmlN35sCrxC1IDRVoDe2vwSiiScgkUEG07rtODF5GFHAqWF4ZJJrFhE7JmPUNlSRk2svmx+f41CgjHETKlAQ8V39PZCTUOg190xkSmOhlbyb+5/UTCBpexmWcAJN0sShIBIYIz5LAI64YBZEaQqji5lZMJ8SEASavignBXX55lXTO6+5l3b27qDWvizjK6BidoDPkoivURLeohdqIohQ9o1f0Zj1ZL9a79bFoLVnFTBX9gfX5A35flVI=</latexit>

1p
8

<latexit sha1_base64="UtP1TwRCOIovCHB6hkolSOqY5n8=">AAAB83icbVDLSgNBEOyNrxhfUY9eBoPoKeyKqMegF48RzAOyS5idzCZDZh/M9IrLkt/w4kERr/6MN//GSbIHTSxoKKq66e7yEyk02va3VVpZXVvfKG9WtrZ3dveq+wdtHaeK8RaLZay6PtVcioi3UKDk3URxGvqSd/zx7dTvPHKlRRw9YJZwL6TDSASCUTSSm/WFi/wJ81M96Vdrdt2egSwTpyA1KNDsV7/cQczSkEfIJNW659gJejlVKJjkk4qbap5QNqZD3jM0oiHXXj67eUJOjDIgQaxMRUhm6u+JnIZaZ6FvOkOKI73oTcX/vF6KwbWXiyhJkUdsvihIJcGYTAMgA6E4Q5kZQpkS5lbCRlRRhiamignBWXx5mbTP685l3bm/qDVuijjKcATHcAYOXEED7qAJLWCQwDO8wpuVWi/Wu/Uxby1Zxcwh/IH1+QNmQJHs</latexit>

yi’s
<latexit sha1_base64="EimcDH+eRonDS6ajMgq0eBi6D0o=">AAAB73icbVBNSwMxEJ31s9avqkcvwSJ4KhsR9SIUvXis0C9o15JNs21oNrsmWXFZ+ie8eFDEq3/Hm//GtN2Dtj4YeLw3w8w8PxZcG9f9dpaWV1bX1gsbxc2t7Z3d0t5+U0eJoqxBIxGptk80E1yyhuFGsHasGAl9wVr+6Gbitx6Z0jySdZPGzAvJQPKAU2Ks1E7v60/oCuFeqexW3CnQIsE5KUOOWq/01e1HNAmZNFQQrTvYjY2XEWU4FWxc7CaaxYSOyIB1LJUkZNrLpveO0bFV+iiIlC1p0FT9PZGRUOs09G1nSMxQz3sT8T+vk5jg0su4jBPDJJ0tChKBTIQmz6M+V4wakVpCqOL2VkSHRBFqbERFGwKef3mRNE8r+LyC787K1es8jgIcwhGcAIYLqMIt1KABFAQ8wyu8OQ/Oi/PufMxal5x85gD+wPn8AcG4jyE=</latexit>

yTx = 1

<latexit sha1_base64="EimcDH+eRonDS6ajMgq0eBi6D0o=">AAAB73icbVBNSwMxEJ31s9avqkcvwSJ4KhsR9SIUvXis0C9o15JNs21oNrsmWXFZ+ie8eFDEq3/Hm//GtN2Dtj4YeLw3w8w8PxZcG9f9dpaWV1bX1gsbxc2t7Z3d0t5+U0eJoqxBIxGptk80E1yyhuFGsHasGAl9wVr+6Gbitx6Z0jySdZPGzAvJQPKAU2Ks1E7v60/oCuFeqexW3CnQIsE5KUOOWq/01e1HNAmZNFQQrTvYjY2XEWU4FWxc7CaaxYSOyIB1LJUkZNrLpveO0bFV+iiIlC1p0FT9PZGRUOs09G1nSMxQz3sT8T+vk5jg0su4jBPDJJ0tChKBTIQmz6M+V4wakVpCqOL2VkSHRBFqbERFGwKef3mRNE8r+LyC787K1es8jgIcwhGcAIYLqMIt1KABFAQ8wyu8OQ/Oi/PufMxal5x85gD+wPn8AcG4jyE=</latexit>

yTx = 1
<latexit sha1_base64="G2kgTMahiwnnimzaUKMB+uSaYD4=">AAAB9XicbVBNS8NAEN34WetX1aOXxSJ4KomIeix68VjBfkAby2Y7aZduNmF3opbQ/+HFgyJe/S/e/Ddu2xy09cHA470ZZuYFiRQGXffbWVpeWV1bL2wUN7e2d3ZLe/sNE6eaQ53HMtatgBmQQkEdBUpoJRpYFEhoBsPrid98AG1ErO5wlIAfsb4SoeAMrXTfQXjCIMwMi2BMu6WyW3GnoIvEy0mZ5Kh1S1+dXszTCBRyyYxpe26CfsY0Ci5hXOykBhLGh6wPbUuV3WL8bHr1mB5bpUfDWNtSSKfq74mMRcaMosB2RgwHZt6biP957RTDSz8TKkkRFJ8tClNJMaaTCGhPaOAoR5YwroW9lfIB04yjDapoQ/DmX14kjdOKd17xbs/K1as8jgI5JEfkhHjkglTJDamROuFEk2fySt6cR+fFeXc+Zq1LTj5zQP7A+fwByneSsw==</latexit>same

<latexit sha1_base64="XQc9Gx+TJpDcRHx10XCHoi38t30=">AAAB+3icbVBNS8NAEJ3Ur1q/Yj16CRbBU0lE1GPRi8cKthbaUDbbSbt0swm7G2kJ/StePCji1T/izX/jps1BWx8MPN6bYWZekHCmtOt+W6W19Y3NrfJ2ZWd3b//APqy2VZxKii0a81h2AqKQM4EtzTTHTiKRRAHHx2B8m/uPTygVi8WDniboR2QoWMgo0Ubq29WexokOwmzAJNJcm/Xtmlt353BWiVeQGhRo9u2v3iCmaYRCU06U6npuov2MSM0ox1mllypMCB2TIXYNFSRC5Wfz22fOqVEGThhLU0I7c/X3REYipaZRYDojokdq2cvF/7xuqsNrP2MiSTUKulgUptzRsZMH4Swe5lNDCJXM3OrQEZGEahNXxYTgLb+8Strnde+y7t1f1Bo3RRxlOIYTOAMPrqABd9CEFlCYwDO8wps1s16sd+tj0Vqyipkj+APr8wfxApUH</latexit>

direction

<latexit sha1_base64="G2kgTMahiwnnimzaUKMB+uSaYD4=">AAAB9XicbVBNS8NAEN34WetX1aOXxSJ4KomIeix68VjBfkAby2Y7aZduNmF3opbQ/+HFgyJe/S/e/Ddu2xy09cHA470ZZuYFiRQGXffbWVpeWV1bL2wUN7e2d3ZLe/sNE6eaQ53HMtatgBmQQkEdBUpoJRpYFEhoBsPrid98AG1ErO5wlIAfsb4SoeAMrXTfQXjCIMwMi2BMu6WyW3GnoIvEy0mZ5Kh1S1+dXszTCBRyyYxpe26CfsY0Ci5hXOykBhLGh6wPbUuV3WL8bHr1mB5bpUfDWNtSSKfq74mMRcaMosB2RgwHZt6biP957RTDSz8TKkkRFJ8tClNJMaaTCGhPaOAoR5YwroW9lfIB04yjDapoQ/DmX14kjdOKd17xbs/K1as8jgI5JEfkhHjkglTJDamROuFEk2fySt6cR+fFeXc+Zq1LTj5zQP7A+fwByneSsw==</latexit>same
<latexit sha1_base64="XQc9Gx+TJpDcRHx10XCHoi38t30=">AAAB+3icbVBNS8NAEJ3Ur1q/Yj16CRbBU0lE1GPRi8cKthbaUDbbSbt0swm7G2kJ/StePCji1T/izX/jps1BWx8MPN6bYWZekHCmtOt+W6W19Y3NrfJ2ZWd3b//APqy2VZxKii0a81h2AqKQM4EtzTTHTiKRRAHHx2B8m/uPTygVi8WDniboR2QoWMgo0Ubq29WexokOwmzAJNJcm/Xtmlt353BWiVeQGhRo9u2v3iCmaYRCU06U6npuov2MSM0ox1mllypMCB2TIXYNFSRC5Wfz22fOqVEGThhLU0I7c/X3REYipaZRYDojokdq2cvF/7xuqsNrP2MiSTUKulgUptzRsZMH4Swe5lNDCJXM3OrQEZGEahNXxYTgLb+8Strnde+y7t1f1Bo3RRxlOIYTOAMPrqABd9CEFlCYwDO8wps1s16sd+tj0Vqyipkj+APr8wfxApUH</latexit>

direction

<latexit sha1_base64="ZJ56SzDcltdUT+7hjsZW6DVmnzM=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbBi2VXRL0IRS8eK/RL2rVk07QNTbJLkhWXpb/CiwdFvPpzvPlvTNs9aOuDgcd7M8zMCyLOtHHdbye3tLyyupZfL2xsbm3vFHf3GjqMFaF1EvJQtQKsKWeS1g0znLYiRbEIOG0Go5uJ33ykSrNQ1kwSUV/ggWR9RrCx0n3yUHtCV+jE6xZLbtmdAi0SLyMlyFDtFr86vZDEgkpDONa67bmR8VOsDCOcjgudWNMIkxEe0LalEguq/XR68BgdWaWH+qGyJQ2aqr8nUiy0TkRgOwU2Qz3vTcT/vHZs+pd+ymQUGyrJbFE/5siEaPI96jFFieGJJZgoZm9FZIgVJsZmVLAhePMvL5LGadk7L3t3Z6XKdRZHHg7gEI7BgwuowC1UoQ4EBDzDK7w5ynlx3p2PWWvOyWb24Q+czx8tOo9Y</latexit>

yTx = �1

<latexit sha1_base64="XQc9Gx+TJpDcRHx10XCHoi38t30=">AAAB+3icbVBNS8NAEJ3Ur1q/Yj16CRbBU0lE1GPRi8cKthbaUDbbSbt0swm7G2kJ/StePCji1T/izX/jps1BWx8MPN6bYWZekHCmtOt+W6W19Y3NrfJ2ZWd3b//APqy2VZxKii0a81h2AqKQM4EtzTTHTiKRRAHHx2B8m/uPTygVi8WDniboR2QoWMgo0Ubq29WexokOwmzAJNJcm/Xtmlt353BWiVeQGhRo9u2v3iCmaYRCU06U6npuov2MSM0ox1mllypMCB2TIXYNFSRC5Wfz22fOqVEGThhLU0I7c/X3REYipaZRYDojokdq2cvF/7xuqsNrP2MiSTUKulgUptzRsZMH4Swe5lNDCJXM3OrQEZGEahNXxYTgLb+8Strnde+y7t1f1Bo3RRxlOIYTOAMPrqABd9CEFlCYwDO8wps1s16sd+tj0Vqyipkj+APr8wfxApUH</latexit>

direction

<latexit sha1_base64="39vTqvx+0aapVzweurxOO/js6EM=">AAAB+nicbVBNS8NAEN3Ur1q/Uj16CRbBU0lE1GPRi8cK9gPaUDbbSbt0kw27E7XE/hQvHhTx6i/x5r9x2+agrQ8GHu/NMDMvSATX6LrfVmFldW19o7hZ2tre2d2zy/tNLVPFoMGkkKodUA2Cx9BAjgLaiQIaBQJaweh66rfuQWku4zscJ+BHdBDzkDOKRurZ5S7CIwZhJpNEao4w6dkVt+rO4CwTLycVkqPes7+6fcnSCGJkgmrd8dwE/Ywq5EzApNRNNSSUjegAOobGNALtZ7PTJ86xUfpOKJWpGJ2Z+nsio5HW4ygwnRHFoV70puJ/XifF8NLPeJykCDGbLwpT4aB0pjk4fa6AoRgbQpni5laHDamiDE1aJROCt/jyMmmeVr3zqnd7Vqld5XEUySE5IifEIxekRm5InTQIIw/kmbySN+vJerHerY95a8HKZw7IH1ifP09clK8=</latexit>

opposite

<latexit sha1_base64="ZJ56SzDcltdUT+7hjsZW6DVmnzM=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbBi2VXRL0IRS8eK/RL2rVk07QNTbJLkhWXpb/CiwdFvPpzvPlvTNs9aOuDgcd7M8zMCyLOtHHdbye3tLyyupZfL2xsbm3vFHf3GjqMFaF1EvJQtQKsKWeS1g0znLYiRbEIOG0Go5uJ33ykSrNQ1kwSUV/ggWR9RrCx0n3yUHtCV+jE6xZLbtmdAi0SLyMlyFDtFr86vZDEgkpDONa67bmR8VOsDCOcjgudWNMIkxEe0LalEguq/XR68BgdWaWH+qGyJQ2aqr8nUiy0TkRgOwU2Qz3vTcT/vHZs+pd+ymQUGyrJbFE/5siEaPI96jFFieGJJZgoZm9FZIgVJsZmVLAhePMvL5LGadk7L3t3Z6XKdRZHHg7gEI7BgwuowC1UoQ4EBDzDK7w5ynlx3p2PWWvOyWb24Q+czx8tOo9Y</latexit>

yTx = �1

<latexit sha1_base64="XQc9Gx+TJpDcRHx10XCHoi38t30=">AAAB+3icbVBNS8NAEJ3Ur1q/Yj16CRbBU0lE1GPRi8cKthbaUDbbSbt0swm7G2kJ/StePCji1T/izX/jps1BWx8MPN6bYWZekHCmtOt+W6W19Y3NrfJ2ZWd3b//APqy2VZxKii0a81h2AqKQM4EtzTTHTiKRRAHHx2B8m/uPTygVi8WDniboR2QoWMgo0Ubq29WexokOwmzAJNJcm/Xtmlt353BWiVeQGhRo9u2v3iCmaYRCU06U6npuov2MSM0ox1mllypMCB2TIXYNFSRC5Wfz22fOqVEGThhLU0I7c/X3REYipaZRYDojokdq2cvF/7xuqsNrP2MiSTUKulgUptzRsZMH4Swe5lNDCJXM3OrQEZGEahNXxYTgLb+8Strnde+y7t1f1Bo3RRxlOIYTOAMPrqABd9CEFlCYwDO8wps1s16sd+tj0Vqyipkj+APr8wfxApUH</latexit>

direction

<latexit sha1_base64="39vTqvx+0aapVzweurxOO/js6EM=">AAAB+nicbVBNS8NAEN3Ur1q/Uj16CRbBU0lE1GPRi8cK9gPaUDbbSbt0kw27E7XE/hQvHhTx6i/x5r9x2+agrQ8GHu/NMDMvSATX6LrfVmFldW19o7hZ2tre2d2zy/tNLVPFoMGkkKodUA2Cx9BAjgLaiQIaBQJaweh66rfuQWku4zscJ+BHdBDzkDOKRurZ5S7CIwZhJpNEao4w6dkVt+rO4CwTLycVkqPes7+6fcnSCGJkgmrd8dwE/Ywq5EzApNRNNSSUjegAOobGNALtZ7PTJ86xUfpOKJWpGJ2Z+nsio5HW4ygwnRHFoV70puJ/XifF8NLPeJykCDGbLwpT4aB0pjk4fa6AoRgbQpni5laHDamiDE1aJROCt/jyMmmeVr3zqnd7Vqld5XEUySE5IifEIxekRm5InTQIIw/kmbySN+vJerHerY95a8HKZw7IH1ifP09clK8=</latexit>

opposite

<latexit sha1_base64="b9j3ifP0b/g5gi1wKYB5fJ1b2hs=">AAAB8nicbVBNSwMxEM3Wr1q/qh69BIvgqeyKqMeiF48V+gXbtWTTbBuaTdZkVixLf4YXD4p49dd489+YtnvQ1gcDj/dmmJkXJoIbcN1vp7Cyura+UdwsbW3v7O6V9w9aRqWasiZVQulOSAwTXLImcBCsk2hG4lCwdji6mfrtR6YNV7IB44QFMRlIHnFKwEr++L7xhLuCPWC3V664VXcGvEy8nFRQjnqv/NXtK5rGTAIVxBjfcxMIMqKBU8EmpW5qWELoiAyYb6kkMTNBNjt5gk+s0seR0rYk4Jn6eyIjsTHjOLSdMYGhWfSm4n+en0J0FWRcJikwSeeLolRgUHj6P+5zzSiIsSWEam5vxXRINKFgUyrZELzFl5dJ66zqXVS9u/NK7TqPo4iO0DE6RR66RDV0i+qoiShS6Bm9ojcHnBfn3fmYtxacfOYQ/YHz+QNQnZCf</latexit>

yTx  0



Inner products (in high dimensions)

<latexit sha1_base64="rZFbP9/+iCpDKb7e6ByNUNooboQ=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5IUUY9FLx4r2A9oQtlsN+3SzSbuToQS4l/x4kERr/4Qb/4bt20O2vpg4PHeDDPzgkRwDY7zbZXW1jc2t8rblZ3dvf0D+/Coo+NUUdamsYhVLyCaCS5ZGzgI1ksUI1EgWDeY3Mz87iNTmsfyHqYJ8yMykjzklICRBnbVg1ARmrl55ukHBVkjzwd2zak7c+BV4hakhgq0BvaXN4xpGjEJVBCt+66TgJ8RBZwKlle8VLOE0AkZsb6hkkRM+9n8+ByfGmWIw1iZkoDn6u+JjERaT6PAdEYExnrZm4n/ef0Uwis/4zJJgUm6WBSmAkOMZ0ngIVeMgpgaQqji5lZMx8SEASavignBXX55lXQadfei7t6d15rXRRxldIxO0Bly0SVqolvUQm1E0RQ9o1f0Zj1ZL9a79bFoLVnFTBX9gfX5A3U7lUw=</latexit>

1p
2

<latexit sha1_base64="FqR3tR+n5cRqz/P+RMdHb1w5G0Y=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5JIUY9FLx4r2A9oQtlsN+3SzSbuToQS4l/x4kERr/4Qb/4bt20O2vpg4PHeDDPzgkRwDY7zbZXW1jc2t8rblZ3dvf0D+/Coo+NUUdamsYhVLyCaCS5ZGzgI1ksUI1EgWDeY3Mz87iNTmsfyHqYJ8yMykjzklICRBnbVg1ARmrl55ukHBVkjzwd2zak7c+BV4hakhgq0BvaXN4xpGjEJVBCt+66TgJ8RBZwKlle8VLOE0AkZsb6hkkRM+9n8+ByfGmWIw1iZkoDn6u+JjERaT6PAdEYExnrZm4n/ef0Uwis/4zJJgUm6WBSmAkOMZ0ngIVeMgpgaQqji5lZMx8SEASavignBXX55lXTO6+5F3b1r1JrXRRxldIxO0Bly0SVqolvUQm1E0RQ9o1f0Zj1ZL9a79bFoLVnFTBX9gfX5A3hHlU4=</latexit>

1p
4

<latexit sha1_base64="HbGa8jFWS9KNKCwN6rF4ewuSWJU=">AAAB/XicbVDLSsNAFJ34rPUVHzs3wSK4KhmR6rLoxmUF+4AmlMl00g6dTOLMjVBD8FfcuFDErf/hzr9x2mahrQcuHM65l3vvCRLBNbjut7W0vLK6tl7aKG9ube/s2nv7LR2nirImjUWsOgHRTHDJmsBBsE6iGIkCwdrB6Hritx+Y0jyWdzBOmB+RgeQhpwSM1LMPPQgVoRnOM0/fK8hwLc97dsWtulM4iwQXpIIKNHr2l9ePaRoxCVQQrbvYTcDPiAJOBcvLXqpZQuiIDFjXUEkipv1sen3unBil74SxMiXBmaq/JzISaT2OAtMZERjqeW8i/ud1Uwgv/YzLJAUm6WxRmAoHYmcShdPnilEQY0MIVdzc6tAhMWmACaxsQsDzLy+S1lkV16r49rxSvyriKKEjdIxOEUYXqI5uUAM1EUWP6Bm9ojfryXqx3q2PWeuSVcwcoD+wPn8A8gKViw==</latexit>

1p
16

<latexit sha1_base64="Wzu8OGIeUVc6iZTpCri+/TCQK64=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5GSyCq5JIqS6LblxWsA9oQplMJ+3QySTO3Ag1BH/FjQtF3Pof7vwbp4+Fth64cDjnXu69J0gE1+A431ZhZXVtfaO4Wdra3tnds/cPWjpOFWVNGotYdQKimeCSNYGDYJ1EMRIFgrWD0fXEbz8wpXks72CcMD8iA8lDTgkYqWcfeRAqQjM3zzx9ryCrVfO8Z5edijMFXibunJTRHI2e/eX1Y5pGTAIVROuu6yTgZ0QBp4LlJS/VLCF0RAasa6gkEdN+Nr0+x6dG6eMwVqYk4Kn6eyIjkdbjKDCdEYGhXvQm4n9eN4Xw0s+4TFJgks4WhanAEONJFLjPFaMgxoYQqri5FdMhMWmACaxkQnAXX14mrfOKW6u4t9Vy/WoeRxEdoxN0hlx0geroBjVQE1H0iJ7RK3qznqwX6936mLUWrPnMIfoD6/MH9pmVjg==</latexit>

1p
64

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

1<latexit sha1_base64="QUWdm3PMmHJVRcuNt5SVsVTDOGs=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5KIaI9FLx4r2A9oQ9lsN+3SzSbuToQQ4l/x4kERr/4Qb/4bt20O2vpg4PHeDDPz/FhwDY7zbZXW1jc2t8rblZ3dvf0D+/Coo6NEUdamkYhUzyeaCS5ZGzgI1osVI6EvWNef3sz87iNTmkfyHtKYeSEZSx5wSsBIQ7s6gEARmrl5NtAPCrJGng/tmlN35sCrxC1IDRVoDe2vwSiiScgkUEG07rtODF5GFHAqWF4ZJJrFhE7JmPUNlSRk2svmx+f41CgjHETKlAQ8V39PZCTUOg190xkSmOhlbyb+5/UTCBpexmWcAJN0sShIBIYIz5LAI64YBZEaQqji5lZMJ8SEASavignBXX55lXTO6+5l3b27qDWvizjK6BidoDPkoivURLeohdqIohQ9o1f0Zj1ZL9a79bFoLVnFTBX9gfX5A35flVI=</latexit>

1p
8

<latexit sha1_base64="UtP1TwRCOIovCHB6hkolSOqY5n8=">AAAB83icbVDLSgNBEOyNrxhfUY9eBoPoKeyKqMegF48RzAOyS5idzCZDZh/M9IrLkt/w4kERr/6MN//GSbIHTSxoKKq66e7yEyk02va3VVpZXVvfKG9WtrZ3dveq+wdtHaeK8RaLZay6PtVcioi3UKDk3URxGvqSd/zx7dTvPHKlRRw9YJZwL6TDSASCUTSSm/WFi/wJ81M96Vdrdt2egSwTpyA1KNDsV7/cQczSkEfIJNW659gJejlVKJjkk4qbap5QNqZD3jM0oiHXXj67eUJOjDIgQaxMRUhm6u+JnIZaZ6FvOkOKI73oTcX/vF6KwbWXiyhJkUdsvihIJcGYTAMgA6E4Q5kZQpkS5lbCRlRRhiamignBWXx5mbTP685l3bm/qDVuijjKcATHcAYOXEED7qAJLWCQwDO8wpuVWi/Wu/Uxby1Zxcwh/IH1+QNmQJHs</latexit>

yi’s
<latexit sha1_base64="EimcDH+eRonDS6ajMgq0eBi6D0o=">AAAB73icbVBNSwMxEJ31s9avqkcvwSJ4KhsR9SIUvXis0C9o15JNs21oNrsmWXFZ+ie8eFDEq3/Hm//GtN2Dtj4YeLw3w8w8PxZcG9f9dpaWV1bX1gsbxc2t7Z3d0t5+U0eJoqxBIxGptk80E1yyhuFGsHasGAl9wVr+6Gbitx6Z0jySdZPGzAvJQPKAU2Ks1E7v60/oCuFeqexW3CnQIsE5KUOOWq/01e1HNAmZNFQQrTvYjY2XEWU4FWxc7CaaxYSOyIB1LJUkZNrLpveO0bFV+iiIlC1p0FT9PZGRUOs09G1nSMxQz3sT8T+vk5jg0su4jBPDJJ0tChKBTIQmz6M+V4wakVpCqOL2VkSHRBFqbERFGwKef3mRNE8r+LyC787K1es8jgIcwhGcAIYLqMIt1KABFAQ8wyu8OQ/Oi/PufMxal5x85gD+wPn8AcG4jyE=</latexit>

yTx = 1

<latexit sha1_base64="EimcDH+eRonDS6ajMgq0eBi6D0o=">AAAB73icbVBNSwMxEJ31s9avqkcvwSJ4KhsR9SIUvXis0C9o15JNs21oNrsmWXFZ+ie8eFDEq3/Hm//GtN2Dtj4YeLw3w8w8PxZcG9f9dpaWV1bX1gsbxc2t7Z3d0t5+U0eJoqxBIxGptk80E1yyhuFGsHasGAl9wVr+6Gbitx6Z0jySdZPGzAvJQPKAU2Ks1E7v60/oCuFeqexW3CnQIsE5KUOOWq/01e1HNAmZNFQQrTvYjY2XEWU4FWxc7CaaxYSOyIB1LJUkZNrLpveO0bFV+iiIlC1p0FT9PZGRUOs09G1nSMxQz3sT8T+vk5jg0su4jBPDJJ0tChKBTIQmz6M+V4wakVpCqOL2VkSHRBFqbERFGwKef3mRNE8r+LyC787K1es8jgIcwhGcAIYLqMIt1KABFAQ8wyu8OQ/Oi/PufMxal5x85gD+wPn8AcG4jyE=</latexit>

yTx = 1

<latexit sha1_base64="Pv9W7D3cHVNPc7H/OCwgrReMTvI=">AAAB73icbVBNSwMxEJ34WetX1aOXYBE8lV0R9SIUvXis0C9o15JNs21oNrsmWXFZ+ie8eFDEq3/Hm//GtN2Dtj4YeLw3w8w8PxZcG8f5RkvLK6tr64WN4ubW9s5uaW+/qaNEUdagkYhU2yeaCS5Zw3AjWDtWjIS+YC1/dDPxW49MaR7Juklj5oVkIHnAKTFWaqf39Sd8hZ1eqexUnCnwInFzUoYctV7pq9uPaBIyaaggWndcJzZeRpThVLBxsZtoFhM6IgPWsVSSkGkvm947xsdW6eMgUrakwVP190RGQq3T0LedITFDPe9NxP+8TmKCSy/jMk4Mk3S2KEgENhGePI/7XDFqRGoJoYrbWzEdEkWosREVbQju/MuLpHlacc8r7t1ZuXqdx1GAQziCE3DhAqpwCzVoAAUBz/AKb+gBvaB39DFrXUL5zAH8Afr8AcA0jyA=</latexit>

yTx = 0
<latexit sha1_base64="Pv9W7D3cHVNPc7H/OCwgrReMTvI=">AAAB73icbVBNSwMxEJ34WetX1aOXYBE8lV0R9SIUvXis0C9o15JNs21oNrsmWXFZ+ie8eFDEq3/Hm//GtN2Dtj4YeLw3w8w8PxZcG8f5RkvLK6tr64WN4ubW9s5uaW+/qaNEUdagkYhU2yeaCS5Zw3AjWDtWjIS+YC1/dDPxW49MaR7Juklj5oVkIHnAKTFWaqf39Sd8hZ1eqexUnCnwInFzUoYctV7pq9uPaBIyaaggWndcJzZeRpThVLBxsZtoFhM6IgPWsVSSkGkvm947xsdW6eMgUrakwVP190RGQq3T0LedITFDPe9NxP+8TmKCSy/jMk4Mk3S2KEgENhGePI/7XDFqRGoJoYrbWzEdEkWosREVbQju/MuLpHlacc8r7t1ZuXqdx1GAQziCE3DhAqpwCzVoAAUBz/AKb+gBvaB39DFrXUL5zAH8Afr8AcA0jyA=</latexit>

yTx = 0

<latexit sha1_base64="Pv9W7D3cHVNPc7H/OCwgrReMTvI=">AAAB73icbVBNSwMxEJ34WetX1aOXYBE8lV0R9SIUvXis0C9o15JNs21oNrsmWXFZ+ie8eFDEq3/Hm//GtN2Dtj4YeLw3w8w8PxZcG8f5RkvLK6tr64WN4ubW9s5uaW+/qaNEUdagkYhU2yeaCS5Zw3AjWDtWjIS+YC1/dDPxW49MaR7Juklj5oVkIHnAKTFWaqf39Sd8hZ1eqexUnCnwInFzUoYctV7pq9uPaBIyaaggWndcJzZeRpThVLBxsZtoFhM6IgPWsVSSkGkvm947xsdW6eMgUrakwVP190RGQq3T0LedITFDPe9NxP+8TmKCSy/jMk4Mk3S2KEgENhGePI/7XDFqRGoJoYrbWzEdEkWosREVbQju/MuLpHlacc8r7t1ZuXqdx1GAQziCE3DhAqpwCzVoAAUBz/AKb+gBvaB39DFrXUL5zAH8Afr8AcA0jyA=</latexit>

yTx = 0

<latexit sha1_base64="Pv9W7D3cHVNPc7H/OCwgrReMTvI=">AAAB73icbVBNSwMxEJ34WetX1aOXYBE8lV0R9SIUvXis0C9o15JNs21oNrsmWXFZ+ie8eFDEq3/Hm//GtN2Dtj4YeLw3w8w8PxZcG8f5RkvLK6tr64WN4ubW9s5uaW+/qaNEUdagkYhU2yeaCS5Zw3AjWDtWjIS+YC1/dDPxW49MaR7Juklj5oVkIHnAKTFWaqf39Sd8hZ1eqexUnCnwInFzUoYctV7pq9uPaBIyaaggWndcJzZeRpThVLBxsZtoFhM6IgPWsVSSkGkvm947xsdW6eMgUrakwVP190RGQq3T0LedITFDPe9NxP+8TmKCSy/jMk4Mk3S2KEgENhGePI/7XDFqRGoJoYrbWzEdEkWosREVbQju/MuLpHlacc8r7t1ZuXqdx1GAQziCE3DhAqpwCzVoAAUBz/AKb+gBvaB39DFrXUL5zAH8Afr8AcA0jyA=</latexit>

yTx = 0

<latexit sha1_base64="6ZiOlLQOabpBBSGrHiYGux/CWoQ=">AAAB/HicbVBNS8NAEN34WetXtEcvi0XwVBIR9Vj04rGC/YA2lM120y7d7IbdiRhC/StePCji1R/izX/jts1BWx8MPN6bYWZemAhuwPO+nZXVtfWNzdJWeXtnd2/fPThsGZVqyppUCaU7ITFMcMmawEGwTqIZiUPB2uH4Zuq3H5g2XMl7yBIWxGQoecQpASv13UoP2COEUa40jNRQSSImfbfq1bwZ8DLxC1JFBRp996s3UDSNmQQqiDFd30sgyIkGTgWblHupYQmhYzJkXUsliZkJ8tnxE3xilQGOlLYlAc/U3xM5iY3J4tB2xgRGZtGbiv953RSiqyDnMkmBSTpfFKUCg8LTJPCAa0ZBZJYQqrm9FdMR0YSCzatsQ/AXX14mrbOaf1Hz786r9esijhI6QsfoFPnoEtXRLWqgJqIoQ8/oFb05T86L8+58zFtXnGKmgv7A+fwB2p2VjQ==</latexit>

orthogonal

<latexit sha1_base64="G2kgTMahiwnnimzaUKMB+uSaYD4=">AAAB9XicbVBNS8NAEN34WetX1aOXxSJ4KomIeix68VjBfkAby2Y7aZduNmF3opbQ/+HFgyJe/S/e/Ddu2xy09cHA470ZZuYFiRQGXffbWVpeWV1bL2wUN7e2d3ZLe/sNE6eaQ53HMtatgBmQQkEdBUpoJRpYFEhoBsPrid98AG1ErO5wlIAfsb4SoeAMrXTfQXjCIMwMi2BMu6WyW3GnoIvEy0mZ5Kh1S1+dXszTCBRyyYxpe26CfsY0Ci5hXOykBhLGh6wPbUuV3WL8bHr1mB5bpUfDWNtSSKfq74mMRcaMosB2RgwHZt6biP957RTDSz8TKkkRFJ8tClNJMaaTCGhPaOAoR5YwroW9lfIB04yjDapoQ/DmX14kjdOKd17xbs/K1as8jgI5JEfkhHjkglTJDamROuFEk2fySt6cR+fFeXc+Zq1LTj5zQP7A+fwByneSsw==</latexit>same
<latexit sha1_base64="XQc9Gx+TJpDcRHx10XCHoi38t30=">AAAB+3icbVBNS8NAEJ3Ur1q/Yj16CRbBU0lE1GPRi8cKthbaUDbbSbt0swm7G2kJ/StePCji1T/izX/jps1BWx8MPN6bYWZekHCmtOt+W6W19Y3NrfJ2ZWd3b//APqy2VZxKii0a81h2AqKQM4EtzTTHTiKRRAHHx2B8m/uPTygVi8WDniboR2QoWMgo0Ubq29WexokOwmzAJNJcm/Xtmlt353BWiVeQGhRo9u2v3iCmaYRCU06U6npuov2MSM0ox1mllypMCB2TIXYNFSRC5Wfz22fOqVEGThhLU0I7c/X3REYipaZRYDojokdq2cvF/7xuqsNrP2MiSTUKulgUptzRsZMH4Swe5lNDCJXM3OrQEZGEahNXxYTgLb+8Strnde+y7t1f1Bo3RRxlOIYTOAMPrqABd9CEFlCYwDO8wps1s16sd+tj0Vqyipkj+APr8wfxApUH</latexit>

direction

<latexit sha1_base64="G2kgTMahiwnnimzaUKMB+uSaYD4=">AAAB9XicbVBNS8NAEN34WetX1aOXxSJ4KomIeix68VjBfkAby2Y7aZduNmF3opbQ/+HFgyJe/S/e/Ddu2xy09cHA470ZZuYFiRQGXffbWVpeWV1bL2wUN7e2d3ZLe/sNE6eaQ53HMtatgBmQQkEdBUpoJRpYFEhoBsPrid98AG1ErO5wlIAfsb4SoeAMrXTfQXjCIMwMi2BMu6WyW3GnoIvEy0mZ5Kh1S1+dXszTCBRyyYxpe26CfsY0Ci5hXOykBhLGh6wPbUuV3WL8bHr1mB5bpUfDWNtSSKfq74mMRcaMosB2RgwHZt6biP957RTDSz8TKkkRFJ8tClNJMaaTCGhPaOAoR5YwroW9lfIB04yjDapoQ/DmX14kjdOKd17xbs/K1as8jgI5JEfkhHjkglTJDamROuFEk2fySt6cR+fFeXc+Zq1LTj5zQP7A+fwByneSsw==</latexit>same
<latexit sha1_base64="XQc9Gx+TJpDcRHx10XCHoi38t30=">AAAB+3icbVBNS8NAEJ3Ur1q/Yj16CRbBU0lE1GPRi8cKthbaUDbbSbt0swm7G2kJ/StePCji1T/izX/jps1BWx8MPN6bYWZekHCmtOt+W6W19Y3NrfJ2ZWd3b//APqy2VZxKii0a81h2AqKQM4EtzTTHTiKRRAHHx2B8m/uPTygVi8WDniboR2QoWMgo0Ubq29WexokOwmzAJNJcm/Xtmlt353BWiVeQGhRo9u2v3iCmaYRCU06U6npuov2MSM0ox1mllypMCB2TIXYNFSRC5Wfz22fOqVEGThhLU0I7c/X3REYipaZRYDojokdq2cvF/7xuqsNrP2MiSTUKulgUptzRsZMH4Swe5lNDCJXM3OrQEZGEahNXxYTgLb+8Strnde+y7t1f1Bo3RRxlOIYTOAMPrqABd9CEFlCYwDO8wps1s16sd+tj0Vqyipkj+APr8wfxApUH</latexit>

direction

<latexit sha1_base64="6ZiOlLQOabpBBSGrHiYGux/CWoQ=">AAAB/HicbVBNS8NAEN34WetXtEcvi0XwVBIR9Vj04rGC/YA2lM120y7d7IbdiRhC/StePCji1R/izX/jts1BWx8MPN6bYWZemAhuwPO+nZXVtfWNzdJWeXtnd2/fPThsGZVqyppUCaU7ITFMcMmawEGwTqIZiUPB2uH4Zuq3H5g2XMl7yBIWxGQoecQpASv13UoP2COEUa40jNRQSSImfbfq1bwZ8DLxC1JFBRp996s3UDSNmQQqiDFd30sgyIkGTgWblHupYQmhYzJkXUsliZkJ8tnxE3xilQGOlLYlAc/U3xM5iY3J4tB2xgRGZtGbiv953RSiqyDnMkmBSTpfFKUCg8LTJPCAa0ZBZJYQqrm9FdMR0YSCzatsQ/AXX14mrbOaf1Hz786r9esijhI6QsfoFPnoEtXRLWqgJqIoQ8/oFb05T86L8+58zFtXnGKmgv7A+fwB2p2VjQ==</latexit>

orthogonal

<latexit sha1_base64="6ZiOlLQOabpBBSGrHiYGux/CWoQ=">AAAB/HicbVBNS8NAEN34WetXtEcvi0XwVBIR9Vj04rGC/YA2lM120y7d7IbdiRhC/StePCji1R/izX/jts1BWx8MPN6bYWZemAhuwPO+nZXVtfWNzdJWeXtnd2/fPThsGZVqyppUCaU7ITFMcMmawEGwTqIZiUPB2uH4Zuq3H5g2XMl7yBIWxGQoecQpASv13UoP2COEUa40jNRQSSImfbfq1bwZ8DLxC1JFBRp996s3UDSNmQQqiDFd30sgyIkGTgWblHupYQmhYzJkXUsliZkJ8tnxE3xilQGOlLYlAc/U3xM5iY3J4tB2xgRGZtGbiv953RSiqyDnMkmBSTpfFKUCg8LTJPCAa0ZBZJYQqrm9FdMR0YSCzatsQ/AXX14mrbOaf1Hz786r9esijhI6QsfoFPnoEtXRLWqgJqIoQ8/oFb05T86L8+58zFtXnGKmgv7A+fwB2p2VjQ==</latexit>

orthogonal

<latexit sha1_base64="6ZiOlLQOabpBBSGrHiYGux/CWoQ=">AAAB/HicbVBNS8NAEN34WetXtEcvi0XwVBIR9Vj04rGC/YA2lM120y7d7IbdiRhC/StePCji1R/izX/jts1BWx8MPN6bYWZemAhuwPO+nZXVtfWNzdJWeXtnd2/fPThsGZVqyppUCaU7ITFMcMmawEGwTqIZiUPB2uH4Zuq3H5g2XMl7yBIWxGQoecQpASv13UoP2COEUa40jNRQSSImfbfq1bwZ8DLxC1JFBRp996s3UDSNmQQqiDFd30sgyIkGTgWblHupYQmhYzJkXUsliZkJ8tnxE3xilQGOlLYlAc/U3xM5iY3J4tB2xgRGZtGbiv953RSiqyDnMkmBSTpfFKUCg8LTJPCAa0ZBZJYQqrm9FdMR0YSCzatsQ/AXX14mrbOaf1Hz786r9esijhI6QsfoFPnoEtXRLWqgJqIoQ8/oFb05T86L8+58zFtXnGKmgv7A+fwB2p2VjQ==</latexit>

orthogonal

<latexit sha1_base64="ZJ56SzDcltdUT+7hjsZW6DVmnzM=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbBi2VXRL0IRS8eK/RL2rVk07QNTbJLkhWXpb/CiwdFvPpzvPlvTNs9aOuDgcd7M8zMCyLOtHHdbye3tLyyupZfL2xsbm3vFHf3GjqMFaF1EvJQtQKsKWeS1g0znLYiRbEIOG0Go5uJ33ykSrNQ1kwSUV/ggWR9RrCx0n3yUHtCV+jE6xZLbtmdAi0SLyMlyFDtFr86vZDEgkpDONa67bmR8VOsDCOcjgudWNMIkxEe0LalEguq/XR68BgdWaWH+qGyJQ2aqr8nUiy0TkRgOwU2Qz3vTcT/vHZs+pd+ymQUGyrJbFE/5siEaPI96jFFieGJJZgoZm9FZIgVJsZmVLAhePMvL5LGadk7L3t3Z6XKdRZHHg7gEI7BgwuowC1UoQ4EBDzDK7w5ynlx3p2PWWvOyWb24Q+czx8tOo9Y</latexit>

yTx = �1

<latexit sha1_base64="XQc9Gx+TJpDcRHx10XCHoi38t30=">AAAB+3icbVBNS8NAEJ3Ur1q/Yj16CRbBU0lE1GPRi8cKthbaUDbbSbt0swm7G2kJ/StePCji1T/izX/jps1BWx8MPN6bYWZekHCmtOt+W6W19Y3NrfJ2ZWd3b//APqy2VZxKii0a81h2AqKQM4EtzTTHTiKRRAHHx2B8m/uPTygVi8WDniboR2QoWMgo0Ubq29WexokOwmzAJNJcm/Xtmlt353BWiVeQGhRo9u2v3iCmaYRCU06U6npuov2MSM0ox1mllypMCB2TIXYNFSRC5Wfz22fOqVEGThhLU0I7c/X3REYipaZRYDojokdq2cvF/7xuqsNrP2MiSTUKulgUptzRsZMH4Swe5lNDCJXM3OrQEZGEahNXxYTgLb+8Strnde+y7t1f1Bo3RRxlOIYTOAMPrqABd9CEFlCYwDO8wps1s16sd+tj0Vqyipkj+APr8wfxApUH</latexit>

direction

<latexit sha1_base64="39vTqvx+0aapVzweurxOO/js6EM=">AAAB+nicbVBNS8NAEN3Ur1q/Uj16CRbBU0lE1GPRi8cK9gPaUDbbSbt0kw27E7XE/hQvHhTx6i/x5r9x2+agrQ8GHu/NMDMvSATX6LrfVmFldW19o7hZ2tre2d2zy/tNLVPFoMGkkKodUA2Cx9BAjgLaiQIaBQJaweh66rfuQWku4zscJ+BHdBDzkDOKRurZ5S7CIwZhJpNEao4w6dkVt+rO4CwTLycVkqPes7+6fcnSCGJkgmrd8dwE/Ywq5EzApNRNNSSUjegAOobGNALtZ7PTJ86xUfpOKJWpGJ2Z+nsio5HW4ygwnRHFoV70puJ/XifF8NLPeJykCDGbLwpT4aB0pjk4fa6AoRgbQpni5laHDamiDE1aJROCt/jyMmmeVr3zqnd7Vqld5XEUySE5IifEIxekRm5InTQIIw/kmbySN+vJerHerY95a8HKZw7IH1ifP09clK8=</latexit>

opposite

<latexit sha1_base64="ZJ56SzDcltdUT+7hjsZW6DVmnzM=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbBi2VXRL0IRS8eK/RL2rVk07QNTbJLkhWXpb/CiwdFvPpzvPlvTNs9aOuDgcd7M8zMCyLOtHHdbye3tLyyupZfL2xsbm3vFHf3GjqMFaF1EvJQtQKsKWeS1g0znLYiRbEIOG0Go5uJ33ykSrNQ1kwSUV/ggWR9RrCx0n3yUHtCV+jE6xZLbtmdAi0SLyMlyFDtFr86vZDEgkpDONa67bmR8VOsDCOcjgudWNMIkxEe0LalEguq/XR68BgdWaWH+qGyJQ2aqr8nUiy0TkRgOwU2Qz3vTcT/vHZs+pd+ymQUGyrJbFE/5siEaPI96jFFieGJJZgoZm9FZIgVJsZmVLAhePMvL5LGadk7L3t3Z6XKdRZHHg7gEI7BgwuowC1UoQ4EBDzDK7w5ynlx3p2PWWvOyWb24Q+czx8tOo9Y</latexit>

yTx = �1

<latexit sha1_base64="XQc9Gx+TJpDcRHx10XCHoi38t30=">AAAB+3icbVBNS8NAEJ3Ur1q/Yj16CRbBU0lE1GPRi8cKthbaUDbbSbt0swm7G2kJ/StePCji1T/izX/jps1BWx8MPN6bYWZekHCmtOt+W6W19Y3NrfJ2ZWd3b//APqy2VZxKii0a81h2AqKQM4EtzTTHTiKRRAHHx2B8m/uPTygVi8WDniboR2QoWMgo0Ubq29WexokOwmzAJNJcm/Xtmlt353BWiVeQGhRo9u2v3iCmaYRCU06U6npuov2MSM0ox1mllypMCB2TIXYNFSRC5Wfz22fOqVEGThhLU0I7c/X3REYipaZRYDojokdq2cvF/7xuqsNrP2MiSTUKulgUptzRsZMH4Swe5lNDCJXM3OrQEZGEahNXxYTgLb+8Strnde+y7t1f1Bo3RRxlOIYTOAMPrqABd9CEFlCYwDO8wps1s16sd+tj0Vqyipkj+APr8wfxApUH</latexit>

direction

<latexit sha1_base64="39vTqvx+0aapVzweurxOO/js6EM=">AAAB+nicbVBNS8NAEN3Ur1q/Uj16CRbBU0lE1GPRi8cK9gPaUDbbSbt0kw27E7XE/hQvHhTx6i/x5r9x2+agrQ8GHu/NMDMvSATX6LrfVmFldW19o7hZ2tre2d2zy/tNLVPFoMGkkKodUA2Cx9BAjgLaiQIaBQJaweh66rfuQWku4zscJ+BHdBDzkDOKRurZ5S7CIwZhJpNEao4w6dkVt+rO4CwTLycVkqPes7+6fcnSCGJkgmrd8dwE/Ywq5EzApNRNNSSUjegAOobGNALtZ7PTJ86xUfpOKJWpGJ2Z+nsio5HW4ygwnRHFoV70puJ/XifF8NLPeJykCDGbLwpT4aB0pjk4fa6AoRgbQpni5laHDamiDE1aJROCt/jyMmmeVr3zqnd7Vqld5XEUySE5IifEIxekRm5InTQIIw/kmbySN+vJerHerY95a8HKZw7IH1ifP09clK8=</latexit>

opposite

<latexit sha1_base64="Pv9W7D3cHVNPc7H/OCwgrReMTvI=">AAAB73icbVBNSwMxEJ34WetX1aOXYBE8lV0R9SIUvXis0C9o15JNs21oNrsmWXFZ+ie8eFDEq3/Hm//GtN2Dtj4YeLw3w8w8PxZcG8f5RkvLK6tr64WN4ubW9s5uaW+/qaNEUdagkYhU2yeaCS5Zw3AjWDtWjIS+YC1/dDPxW49MaR7Juklj5oVkIHnAKTFWaqf39Sd8hZ1eqexUnCnwInFzUoYctV7pq9uPaBIyaaggWndcJzZeRpThVLBxsZtoFhM6IgPWsVSSkGkvm947xsdW6eMgUrakwVP190RGQq3T0LedITFDPe9NxP+8TmKCSy/jMk4Mk3S2KEgENhGePI/7XDFqRGoJoYrbWzEdEkWosREVbQju/MuLpHlacc8r7t1ZuXqdx1GAQziCE3DhAqpwCzVoAAUBz/AKb+gBvaB39DFrXUL5zAH8Afr8AcA0jyA=</latexit>

yTx = 0



<latexit sha1_base64="rZFbP9/+iCpDKb7e6ByNUNooboQ=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5IUUY9FLx4r2A9oQtlsN+3SzSbuToQS4l/x4kERr/4Qb/4bt20O2vpg4PHeDDPzgkRwDY7zbZXW1jc2t8rblZ3dvf0D+/Coo+NUUdamsYhVLyCaCS5ZGzgI1ksUI1EgWDeY3Mz87iNTmsfyHqYJ8yMykjzklICRBnbVg1ARmrl55ukHBVkjzwd2zak7c+BV4hakhgq0BvaXN4xpGjEJVBCt+66TgJ8RBZwKlle8VLOE0AkZsb6hkkRM+9n8+ByfGmWIw1iZkoDn6u+JjERaT6PAdEYExnrZm4n/ef0Uwis/4zJJgUm6WBSmAkOMZ0ngIVeMgpgaQqji5lZMx8SEASavignBXX55lXQadfei7t6d15rXRRxldIxO0Bly0SVqolvUQm1E0RQ9o1f0Zj1ZL9a79bFoLVnFTBX9gfX5A3U7lUw=</latexit>

1p
2

<latexit sha1_base64="FqR3tR+n5cRqz/P+RMdHb1w5G0Y=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5JIUY9FLx4r2A9oQtlsN+3SzSbuToQS4l/x4kERr/4Qb/4bt20O2vpg4PHeDDPzgkRwDY7zbZXW1jc2t8rblZ3dvf0D+/Coo+NUUdamsYhVLyCaCS5ZGzgI1ksUI1EgWDeY3Mz87iNTmsfyHqYJ8yMykjzklICRBnbVg1ARmrl55ukHBVkjzwd2zak7c+BV4hakhgq0BvaXN4xpGjEJVBCt+66TgJ8RBZwKlle8VLOE0AkZsb6hkkRM+9n8+ByfGmWIw1iZkoDn6u+JjERaT6PAdEYExnrZm4n/ef0Uwis/4zJJgUm6WBSmAkOMZ0ngIVeMgpgaQqji5lZMx8SEASavignBXX55lXTO6+5F3b1r1JrXRRxldIxO0Bly0SVqolvUQm1E0RQ9o1f0Zj1ZL9a79bFoLVnFTBX9gfX5A3hHlU4=</latexit>

1p
4

<latexit sha1_base64="HbGa8jFWS9KNKCwN6rF4ewuSWJU=">AAAB/XicbVDLSsNAFJ34rPUVHzs3wSK4KhmR6rLoxmUF+4AmlMl00g6dTOLMjVBD8FfcuFDErf/hzr9x2mahrQcuHM65l3vvCRLBNbjut7W0vLK6tl7aKG9ube/s2nv7LR2nirImjUWsOgHRTHDJmsBBsE6iGIkCwdrB6Hritx+Y0jyWdzBOmB+RgeQhpwSM1LMPPQgVoRnOM0/fK8hwLc97dsWtulM4iwQXpIIKNHr2l9ePaRoxCVQQrbvYTcDPiAJOBcvLXqpZQuiIDFjXUEkipv1sen3unBil74SxMiXBmaq/JzISaT2OAtMZERjqeW8i/ud1Uwgv/YzLJAUm6WxRmAoHYmcShdPnilEQY0MIVdzc6tAhMWmACaxsQsDzLy+S1lkV16r49rxSvyriKKEjdIxOEUYXqI5uUAM1EUWP6Bm9ojfryXqx3q2PWeuSVcwcoD+wPn8A8gKViw==</latexit>

1p
16

<latexit sha1_base64="Wzu8OGIeUVc6iZTpCri+/TCQK64=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5GSyCq5JIqS6LblxWsA9oQplMJ+3QySTO3Ag1BH/FjQtF3Pof7vwbp4+Fth64cDjnXu69J0gE1+A431ZhZXVtfaO4Wdra3tnds/cPWjpOFWVNGotYdQKimeCSNYGDYJ1EMRIFgrWD0fXEbz8wpXks72CcMD8iA8lDTgkYqWcfeRAqQjM3zzx9ryCrVfO8Z5edijMFXibunJTRHI2e/eX1Y5pGTAIVROuu6yTgZ0QBp4LlJS/VLCF0RAasa6gkEdN+Nr0+x6dG6eMwVqYk4Kn6eyIjkdbjKDCdEYGhXvQm4n9eN4Xw0s+4TFJgks4WhanAEONJFLjPFaMgxoYQqri5FdMhMWmACaxkQnAXX14mrfOKW6u4t9Vy/WoeRxEdoxN0hlx0geroBjVQE1H0iJ7RK3qznqwX6936mLUWrPnMIfoD6/MH9pmVjg==</latexit>

1p
64

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

1<latexit sha1_base64="QUWdm3PMmHJVRcuNt5SVsVTDOGs=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5KIaI9FLx4r2A9oQ9lsN+3SzSbuToQQ4l/x4kERr/4Qb/4bt20O2vpg4PHeDDPz/FhwDY7zbZXW1jc2t8rblZ3dvf0D+/Coo6NEUdamkYhUzyeaCS5ZGzgI1osVI6EvWNef3sz87iNTmkfyHtKYeSEZSx5wSsBIQ7s6gEARmrl5NtAPCrJGng/tmlN35sCrxC1IDRVoDe2vwSiiScgkUEG07rtODF5GFHAqWF4ZJJrFhE7JmPUNlSRk2svmx+f41CgjHETKlAQ8V39PZCTUOg190xkSmOhlbyb+5/UTCBpexmWcAJN0sShIBIYIz5LAI64YBZEaQqji5lZMJ8SEASavignBXX55lXTO6+5l3b27qDWvizjK6BidoDPkoivURLeohdqIohQ9o1f0Zj1ZL9a79bFoLVnFTBX9gfX5A35flVI=</latexit>

1p
8

<latexit sha1_base64="UtP1TwRCOIovCHB6hkolSOqY5n8=">AAAB83icbVDLSgNBEOyNrxhfUY9eBoPoKeyKqMegF48RzAOyS5idzCZDZh/M9IrLkt/w4kERr/6MN//GSbIHTSxoKKq66e7yEyk02va3VVpZXVvfKG9WtrZ3dveq+wdtHaeK8RaLZay6PtVcioi3UKDk3URxGvqSd/zx7dTvPHKlRRw9YJZwL6TDSASCUTSSm/WFi/wJ81M96Vdrdt2egSwTpyA1KNDsV7/cQczSkEfIJNW659gJejlVKJjkk4qbap5QNqZD3jM0oiHXXj67eUJOjDIgQaxMRUhm6u+JnIZaZ6FvOkOKI73oTcX/vF6KwbWXiyhJkUdsvihIJcGYTAMgA6E4Q5kZQpkS5lbCRlRRhiamignBWXx5mbTP685l3bm/qDVuijjKcATHcAYOXEED7qAJLWCQwDO8wpuVWi/Wu/Uxby1Zxcwh/IH1+QNmQJHs</latexit>

yi’s
<latexit sha1_base64="EimcDH+eRonDS6ajMgq0eBi6D0o=">AAAB73icbVBNSwMxEJ31s9avqkcvwSJ4KhsR9SIUvXis0C9o15JNs21oNrsmWXFZ+ie8eFDEq3/Hm//GtN2Dtj4YeLw3w8w8PxZcG9f9dpaWV1bX1gsbxc2t7Z3d0t5+U0eJoqxBIxGptk80E1yyhuFGsHasGAl9wVr+6Gbitx6Z0jySdZPGzAvJQPKAU2Ks1E7v60/oCuFeqexW3CnQIsE5KUOOWq/01e1HNAmZNFQQrTvYjY2XEWU4FWxc7CaaxYSOyIB1LJUkZNrLpveO0bFV+iiIlC1p0FT9PZGRUOs09G1nSMxQz3sT8T+vk5jg0su4jBPDJJ0tChKBTIQmz6M+V4wakVpCqOL2VkSHRBFqbERFGwKef3mRNE8r+LyC787K1es8jgIcwhGcAIYLqMIt1KABFAQ8wyu8OQ/Oi/PufMxal5x85gD+wPn8AcG4jyE=</latexit>

yTx = 1
<latexit sha1_base64="ZJ56SzDcltdUT+7hjsZW6DVmnzM=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbBi2VXRL0IRS8eK/RL2rVk07QNTbJLkhWXpb/CiwdFvPpzvPlvTNs9aOuDgcd7M8zMCyLOtHHdbye3tLyyupZfL2xsbm3vFHf3GjqMFaF1EvJQtQKsKWeS1g0znLYiRbEIOG0Go5uJ33ykSrNQ1kwSUV/ggWR9RrCx0n3yUHtCV+jE6xZLbtmdAi0SLyMlyFDtFr86vZDEgkpDONa67bmR8VOsDCOcjgudWNMIkxEe0LalEguq/XR68BgdWaWH+qGyJQ2aqr8nUiy0TkRgOwU2Qz3vTcT/vHZs+pd+ymQUGyrJbFE/5siEaPI96jFFieGJJZgoZm9FZIgVJsZmVLAhePMvL5LGadk7L3t3Z6XKdRZHHg7gEI7BgwuowC1UoQ4EBDzDK7w5ynlx3p2PWWvOyWb24Q+czx8tOo9Y</latexit>

yTx = �1

<latexit sha1_base64="ZJ56SzDcltdUT+7hjsZW6DVmnzM=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbBi2VXRL0IRS8eK/RL2rVk07QNTbJLkhWXpb/CiwdFvPpzvPlvTNs9aOuDgcd7M8zMCyLOtHHdbye3tLyyupZfL2xsbm3vFHf3GjqMFaF1EvJQtQKsKWeS1g0znLYiRbEIOG0Go5uJ33ykSrNQ1kwSUV/ggWR9RrCx0n3yUHtCV+jE6xZLbtmdAi0SLyMlyFDtFr86vZDEgkpDONa67bmR8VOsDCOcjgudWNMIkxEe0LalEguq/XR68BgdWaWH+qGyJQ2aqr8nUiy0TkRgOwU2Qz3vTcT/vHZs+pd+ymQUGyrJbFE/5siEaPI96jFFieGJJZgoZm9FZIgVJsZmVLAhePMvL5LGadk7L3t3Z6XKdRZHHg7gEI7BgwuowC1UoQ4EBDzDK7w5ynlx3p2PWWvOyWb24Q+czx8tOo9Y</latexit>

yTx = �1
<latexit sha1_base64="EimcDH+eRonDS6ajMgq0eBi6D0o=">AAAB73icbVBNSwMxEJ31s9avqkcvwSJ4KhsR9SIUvXis0C9o15JNs21oNrsmWXFZ+ie8eFDEq3/Hm//GtN2Dtj4YeLw3w8w8PxZcG9f9dpaWV1bX1gsbxc2t7Z3d0t5+U0eJoqxBIxGptk80E1yyhuFGsHasGAl9wVr+6Gbitx6Z0jySdZPGzAvJQPKAU2Ks1E7v60/oCuFeqexW3CnQIsE5KUOOWq/01e1HNAmZNFQQrTvYjY2XEWU4FWxc7CaaxYSOyIB1LJUkZNrLpveO0bFV+iiIlC1p0FT9PZGRUOs09G1nSMxQz3sT8T+vk5jg0su4jBPDJJ0tChKBTIQmz6M+V4wakVpCqOL2VkSHRBFqbERFGwKef3mRNE8r+LyC787K1es8jgIcwhGcAIYLqMIt1KABFAQ8wyu8OQ/Oi/PufMxal5x85gD+wPn8AcG4jyE=</latexit>

yTx = 1
<latexit sha1_base64="G2kgTMahiwnnimzaUKMB+uSaYD4=">AAAB9XicbVBNS8NAEN34WetX1aOXxSJ4KomIeix68VjBfkAby2Y7aZduNmF3opbQ/+HFgyJe/S/e/Ddu2xy09cHA470ZZuYFiRQGXffbWVpeWV1bL2wUN7e2d3ZLe/sNE6eaQ53HMtatgBmQQkEdBUpoJRpYFEhoBsPrid98AG1ErO5wlIAfsb4SoeAMrXTfQXjCIMwMi2BMu6WyW3GnoIvEy0mZ5Kh1S1+dXszTCBRyyYxpe26CfsY0Ci5hXOykBhLGh6wPbUuV3WL8bHr1mB5bpUfDWNtSSKfq74mMRcaMosB2RgwHZt6biP957RTDSz8TKkkRFJ8tClNJMaaTCGhPaOAoR5YwroW9lfIB04yjDapoQ/DmX14kjdOKd17xbs/K1as8jgI5JEfkhHjkglTJDamROuFEk2fySt6cR+fFeXc+Zq1LTj5zQP7A+fwByneSsw==</latexit>same

<latexit sha1_base64="XQc9Gx+TJpDcRHx10XCHoi38t30=">AAAB+3icbVBNS8NAEJ3Ur1q/Yj16CRbBU0lE1GPRi8cKthbaUDbbSbt0swm7G2kJ/StePCji1T/izX/jps1BWx8MPN6bYWZekHCmtOt+W6W19Y3NrfJ2ZWd3b//APqy2VZxKii0a81h2AqKQM4EtzTTHTiKRRAHHx2B8m/uPTygVi8WDniboR2QoWMgo0Ubq29WexokOwmzAJNJcm/Xtmlt353BWiVeQGhRo9u2v3iCmaYRCU06U6npuov2MSM0ox1mllypMCB2TIXYNFSRC5Wfz22fOqVEGThhLU0I7c/X3REYipaZRYDojokdq2cvF/7xuqsNrP2MiSTUKulgUptzRsZMH4Swe5lNDCJXM3OrQEZGEahNXxYTgLb+8Strnde+y7t1f1Bo3RRxlOIYTOAMPrqABd9CEFlCYwDO8wps1s16sd+tj0Vqyipkj+APr8wfxApUH</latexit>

direction

<latexit sha1_base64="XQc9Gx+TJpDcRHx10XCHoi38t30=">AAAB+3icbVBNS8NAEJ3Ur1q/Yj16CRbBU0lE1GPRi8cKthbaUDbbSbt0swm7G2kJ/StePCji1T/izX/jps1BWx8MPN6bYWZekHCmtOt+W6W19Y3NrfJ2ZWd3b//APqy2VZxKii0a81h2AqKQM4EtzTTHTiKRRAHHx2B8m/uPTygVi8WDniboR2QoWMgo0Ubq29WexokOwmzAJNJcm/Xtmlt353BWiVeQGhRo9u2v3iCmaYRCU06U6npuov2MSM0ox1mllypMCB2TIXYNFSRC5Wfz22fOqVEGThhLU0I7c/X3REYipaZRYDojokdq2cvF/7xuqsNrP2MiSTUKulgUptzRsZMH4Swe5lNDCJXM3OrQEZGEahNXxYTgLb+8Strnde+y7t1f1Bo3RRxlOIYTOAMPrqABd9CEFlCYwDO8wps1s16sd+tj0Vqyipkj+APr8wfxApUH</latexit>

direction

<latexit sha1_base64="39vTqvx+0aapVzweurxOO/js6EM=">AAAB+nicbVBNS8NAEN3Ur1q/Uj16CRbBU0lE1GPRi8cK9gPaUDbbSbt0kw27E7XE/hQvHhTx6i/x5r9x2+agrQ8GHu/NMDMvSATX6LrfVmFldW19o7hZ2tre2d2zy/tNLVPFoMGkkKodUA2Cx9BAjgLaiQIaBQJaweh66rfuQWku4zscJ+BHdBDzkDOKRurZ5S7CIwZhJpNEao4w6dkVt+rO4CwTLycVkqPes7+6fcnSCGJkgmrd8dwE/Ywq5EzApNRNNSSUjegAOobGNALtZ7PTJ86xUfpOKJWpGJ2Z+nsio5HW4ygwnRHFoV70puJ/XifF8NLPeJykCDGbLwpT4aB0pjk4fa6AoRgbQpni5laHDamiDE1aJROCt/jyMmmeVr3zqnd7Vqld5XEUySE5IifEIxekRm5InTQIIw/kmbySN+vJerHerY95a8HKZw7IH1ifP09clK8=</latexit>

opposite
<latexit sha1_base64="G2kgTMahiwnnimzaUKMB+uSaYD4=">AAAB9XicbVBNS8NAEN34WetX1aOXxSJ4KomIeix68VjBfkAby2Y7aZduNmF3opbQ/+HFgyJe/S/e/Ddu2xy09cHA470ZZuYFiRQGXffbWVpeWV1bL2wUN7e2d3ZLe/sNE6eaQ53HMtatgBmQQkEdBUpoJRpYFEhoBsPrid98AG1ErO5wlIAfsb4SoeAMrXTfQXjCIMwMi2BMu6WyW3GnoIvEy0mZ5Kh1S1+dXszTCBRyyYxpe26CfsY0Ci5hXOykBhLGh6wPbUuV3WL8bHr1mB5bpUfDWNtSSKfq74mMRcaMosB2RgwHZt6biP957RTDSz8TKkkRFJ8tClNJMaaTCGhPaOAoR5YwroW9lfIB04yjDapoQ/DmX14kjdOKd17xbs/K1as8jgI5JEfkhHjkglTJDamROuFEk2fySt6cR+fFeXc+Zq1LTj5zQP7A+fwByneSsw==</latexit>same

<latexit sha1_base64="XQc9Gx+TJpDcRHx10XCHoi38t30=">AAAB+3icbVBNS8NAEJ3Ur1q/Yj16CRbBU0lE1GPRi8cKthbaUDbbSbt0swm7G2kJ/StePCji1T/izX/jps1BWx8MPN6bYWZekHCmtOt+W6W19Y3NrfJ2ZWd3b//APqy2VZxKii0a81h2AqKQM4EtzTTHTiKRRAHHx2B8m/uPTygVi8WDniboR2QoWMgo0Ubq29WexokOwmzAJNJcm/Xtmlt353BWiVeQGhRo9u2v3iCmaYRCU06U6npuov2MSM0ox1mllypMCB2TIXYNFSRC5Wfz22fOqVEGThhLU0I7c/X3REYipaZRYDojokdq2cvF/7xuqsNrP2MiSTUKulgUptzRsZMH4Swe5lNDCJXM3OrQEZGEahNXxYTgLb+8Strnde+y7t1f1Bo3RRxlOIYTOAMPrqABd9CEFlCYwDO8wps1s16sd+tj0Vqyipkj+APr8wfxApUH</latexit>

direction

<latexit sha1_base64="XQc9Gx+TJpDcRHx10XCHoi38t30=">AAAB+3icbVBNS8NAEJ3Ur1q/Yj16CRbBU0lE1GPRi8cKthbaUDbbSbt0swm7G2kJ/StePCji1T/izX/jps1BWx8MPN6bYWZekHCmtOt+W6W19Y3NrfJ2ZWd3b//APqy2VZxKii0a81h2AqKQM4EtzTTHTiKRRAHHx2B8m/uPTygVi8WDniboR2QoWMgo0Ubq29WexokOwmzAJNJcm/Xtmlt353BWiVeQGhRo9u2v3iCmaYRCU06U6npuov2MSM0ox1mllypMCB2TIXYNFSRC5Wfz22fOqVEGThhLU0I7c/X3REYipaZRYDojokdq2cvF/7xuqsNrP2MiSTUKulgUptzRsZMH4Swe5lNDCJXM3OrQEZGEahNXxYTgLb+8Strnde+y7t1f1Bo3RRxlOIYTOAMPrqABd9CEFlCYwDO8wps1s16sd+tj0Vqyipkj+APr8wfxApUH</latexit>

direction

<latexit sha1_base64="39vTqvx+0aapVzweurxOO/js6EM=">AAAB+nicbVBNS8NAEN3Ur1q/Uj16CRbBU0lE1GPRi8cK9gPaUDbbSbt0kw27E7XE/hQvHhTx6i/x5r9x2+agrQ8GHu/NMDMvSATX6LrfVmFldW19o7hZ2tre2d2zy/tNLVPFoMGkkKodUA2Cx9BAjgLaiQIaBQJaweh66rfuQWku4zscJ+BHdBDzkDOKRurZ5S7CIwZhJpNEao4w6dkVt+rO4CwTLycVkqPes7+6fcnSCGJkgmrd8dwE/Ywq5EzApNRNNSSUjegAOobGNALtZ7PTJ86xUfpOKJWpGJ2Z+nsio5HW4ygwnRHFoV70puJ/XifF8NLPeJykCDGbLwpT4aB0pjk4fa6AoRgbQpni5laHDamiDE1aJROCt/jyMmmeVr3zqnd7Vqld5XEUySE5IifEIxekRm5InTQIIw/kmbySN+vJerHerY95a8HKZw7IH1ifP09clK8=</latexit>

opposite

<latexit sha1_base64="Pv9W7D3cHVNPc7H/OCwgrReMTvI=">AAAB73icbVBNSwMxEJ34WetX1aOXYBE8lV0R9SIUvXis0C9o15JNs21oNrsmWXFZ+ie8eFDEq3/Hm//GtN2Dtj4YeLw3w8w8PxZcG8f5RkvLK6tr64WN4ubW9s5uaW+/qaNEUdagkYhU2yeaCS5Zw3AjWDtWjIS+YC1/dDPxW49MaR7Juklj5oVkIHnAKTFWaqf39Sd8hZ1eqexUnCnwInFzUoYctV7pq9uPaBIyaaggWndcJzZeRpThVLBxsZtoFhM6IgPWsVSSkGkvm947xsdW6eMgUrakwVP190RGQq3T0LedITFDPe9NxP+8TmKCSy/jMk4Mk3S2KEgENhGePI/7XDFqRGoJoYrbWzEdEkWosREVbQju/MuLpHlacc8r7t1ZuXqdx1GAQziCE3DhAqpwCzVoAAUBz/AKb+gBvaB39DFrXUL5zAH8Afr8AcA0jyA=</latexit>

yTx = 0
<latexit sha1_base64="Pv9W7D3cHVNPc7H/OCwgrReMTvI=">AAAB73icbVBNSwMxEJ34WetX1aOXYBE8lV0R9SIUvXis0C9o15JNs21oNrsmWXFZ+ie8eFDEq3/Hm//GtN2Dtj4YeLw3w8w8PxZcG8f5RkvLK6tr64WN4ubW9s5uaW+/qaNEUdagkYhU2yeaCS5Zw3AjWDtWjIS+YC1/dDPxW49MaR7Juklj5oVkIHnAKTFWaqf39Sd8hZ1eqexUnCnwInFzUoYctV7pq9uPaBIyaaggWndcJzZeRpThVLBxsZtoFhM6IgPWsVSSkGkvm947xsdW6eMgUrakwVP190RGQq3T0LedITFDPe9NxP+8TmKCSy/jMk4Mk3S2KEgENhGePI/7XDFqRGoJoYrbWzEdEkWosREVbQju/MuLpHlacc8r7t1ZuXqdx1GAQziCE3DhAqpwCzVoAAUBz/AKb+gBvaB39DFrXUL5zAH8Afr8AcA0jyA=</latexit>

yTx = 0
<latexit sha1_base64="6ZiOlLQOabpBBSGrHiYGux/CWoQ=">AAAB/HicbVBNS8NAEN34WetXtEcvi0XwVBIR9Vj04rGC/YA2lM120y7d7IbdiRhC/StePCji1R/izX/jts1BWx8MPN6bYWZemAhuwPO+nZXVtfWNzdJWeXtnd2/fPThsGZVqyppUCaU7ITFMcMmawEGwTqIZiUPB2uH4Zuq3H5g2XMl7yBIWxGQoecQpASv13UoP2COEUa40jNRQSSImfbfq1bwZ8DLxC1JFBRp996s3UDSNmQQqiDFd30sgyIkGTgWblHupYQmhYzJkXUsliZkJ8tnxE3xilQGOlLYlAc/U3xM5iY3J4tB2xgRGZtGbiv953RSiqyDnMkmBSTpfFKUCg8LTJPCAa0ZBZJYQqrm9FdMR0YSCzatsQ/AXX14mrbOaf1Hz786r9esijhI6QsfoFPnoEtXRLWqgJqIoQ8/oFb05T86L8+58zFtXnGKmgv7A+fwB2p2VjQ==</latexit>

orthogonal
<latexit sha1_base64="6ZiOlLQOabpBBSGrHiYGux/CWoQ=">AAAB/HicbVBNS8NAEN34WetXtEcvi0XwVBIR9Vj04rGC/YA2lM120y7d7IbdiRhC/StePCji1R/izX/jts1BWx8MPN6bYWZemAhuwPO+nZXVtfWNzdJWeXtnd2/fPThsGZVqyppUCaU7ITFMcMmawEGwTqIZiUPB2uH4Zuq3H5g2XMl7yBIWxGQoecQpASv13UoP2COEUa40jNRQSSImfbfq1bwZ8DLxC1JFBRp996s3UDSNmQQqiDFd30sgyIkGTgWblHupYQmhYzJkXUsliZkJ8tnxE3xilQGOlLYlAc/U3xM5iY3J4tB2xgRGZtGbiv953RSiqyDnMkmBSTpfFKUCg8LTJPCAa0ZBZJYQqrm9FdMR0YSCzatsQ/AXX14mrbOaf1Hz786r9esijhI6QsfoFPnoEtXRLWqgJqIoQ8/oFb05T86L8+58zFtXnGKmgv7A+fwB2p2VjQ==</latexit>

orthogonal

Inner products (in high dimensions)
<latexit sha1_base64="Pv9W7D3cHVNPc7H/OCwgrReMTvI=">AAAB73icbVBNSwMxEJ34WetX1aOXYBE8lV0R9SIUvXis0C9o15JNs21oNrsmWXFZ+ie8eFDEq3/Hm//GtN2Dtj4YeLw3w8w8PxZcG8f5RkvLK6tr64WN4ubW9s5uaW+/qaNEUdagkYhU2yeaCS5Zw3AjWDtWjIS+YC1/dDPxW49MaR7Juklj5oVkIHnAKTFWaqf39Sd8hZ1eqexUnCnwInFzUoYctV7pq9uPaBIyaaggWndcJzZeRpThVLBxsZtoFhM6IgPWsVSSkGkvm947xsdW6eMgUrakwVP190RGQq3T0LedITFDPe9NxP+8TmKCSy/jMk4Mk3S2KEgENhGePI/7XDFqRGoJoYrbWzEdEkWosREVbQju/MuLpHlacc8r7t1ZuXqdx1GAQziCE3DhAqpwCzVoAAUBz/AKb+gBvaB39DFrXUL5zAH8Afr8AcA0jyA=</latexit>

yTx = 0
<latexit sha1_base64="6ZiOlLQOabpBBSGrHiYGux/CWoQ=">AAAB/HicbVBNS8NAEN34WetXtEcvi0XwVBIR9Vj04rGC/YA2lM120y7d7IbdiRhC/StePCji1R/izX/jts1BWx8MPN6bYWZemAhuwPO+nZXVtfWNzdJWeXtnd2/fPThsGZVqyppUCaU7ITFMcMmawEGwTqIZiUPB2uH4Zuq3H5g2XMl7yBIWxGQoecQpASv13UoP2COEUa40jNRQSSImfbfq1bwZ8DLxC1JFBRp996s3UDSNmQQqiDFd30sgyIkGTgWblHupYQmhYzJkXUsliZkJ8tnxE3xilQGOlLYlAc/U3xM5iY3J4tB2xgRGZtGbiv953RSiqyDnMkmBSTpfFKUCg8LTJPCAa0ZBZJYQqrm9FdMR0YSCzatsQ/AXX14mrbOaf1Hz786r9esijhI6QsfoFPnoEtXRLWqgJqIoQ8/oFb05T86L8+58zFtXnGKmgv7A+fwB2p2VjQ==</latexit>

orthogonal

<latexit sha1_base64="Pv9W7D3cHVNPc7H/OCwgrReMTvI=">AAAB73icbVBNSwMxEJ34WetX1aOXYBE8lV0R9SIUvXis0C9o15JNs21oNrsmWXFZ+ie8eFDEq3/Hm//GtN2Dtj4YeLw3w8w8PxZcG8f5RkvLK6tr64WN4ubW9s5uaW+/qaNEUdagkYhU2yeaCS5Zw3AjWDtWjIS+YC1/dDPxW49MaR7Juklj5oVkIHnAKTFWaqf39Sd8hZ1eqexUnCnwInFzUoYctV7pq9uPaBIyaaggWndcJzZeRpThVLBxsZtoFhM6IgPWsVSSkGkvm947xsdW6eMgUrakwVP190RGQq3T0LedITFDPe9NxP+8TmKCSy/jMk4Mk3S2KEgENhGePI/7XDFqRGoJoYrbWzEdEkWosREVbQju/MuLpHlacc8r7t1ZuXqdx1GAQziCE3DhAqpwCzVoAAUBz/AKb+gBvaB39DFrXUL5zAH8Afr8AcA0jyA=</latexit>

yTx = 0
<latexit sha1_base64="6ZiOlLQOabpBBSGrHiYGux/CWoQ=">AAAB/HicbVBNS8NAEN34WetXtEcvi0XwVBIR9Vj04rGC/YA2lM120y7d7IbdiRhC/StePCji1R/izX/jts1BWx8MPN6bYWZemAhuwPO+nZXVtfWNzdJWeXtnd2/fPThsGZVqyppUCaU7ITFMcMmawEGwTqIZiUPB2uH4Zuq3H5g2XMl7yBIWxGQoecQpASv13UoP2COEUa40jNRQSSImfbfq1bwZ8DLxC1JFBRp996s3UDSNmQQqiDFd30sgyIkGTgWblHupYQmhYzJkXUsliZkJ8tnxE3xilQGOlLYlAc/U3xM5iY3J4tB2xgRGZtGbiv953RSiqyDnMkmBSTpfFKUCg8LTJPCAa0ZBZJYQqrm9FdMR0YSCzatsQ/AXX14mrbOaf1Hz786r9esijhI6QsfoFPnoEtXRLWqgJqIoQ8/oFb05T86L8+58zFtXnGKmgv7A+fwB2p2VjQ==</latexit>

orthogonal



<latexit sha1_base64="rZFbP9/+iCpDKb7e6ByNUNooboQ=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5IUUY9FLx4r2A9oQtlsN+3SzSbuToQS4l/x4kERr/4Qb/4bt20O2vpg4PHeDDPzgkRwDY7zbZXW1jc2t8rblZ3dvf0D+/Coo+NUUdamsYhVLyCaCS5ZGzgI1ksUI1EgWDeY3Mz87iNTmsfyHqYJ8yMykjzklICRBnbVg1ARmrl55ukHBVkjzwd2zak7c+BV4hakhgq0BvaXN4xpGjEJVBCt+66TgJ8RBZwKlle8VLOE0AkZsb6hkkRM+9n8+ByfGmWIw1iZkoDn6u+JjERaT6PAdEYExnrZm4n/ef0Uwis/4zJJgUm6WBSmAkOMZ0ngIVeMgpgaQqji5lZMx8SEASavignBXX55lXQadfei7t6d15rXRRxldIxO0Bly0SVqolvUQm1E0RQ9o1f0Zj1ZL9a79bFoLVnFTBX9gfX5A3U7lUw=</latexit>

1p
2

<latexit sha1_base64="FqR3tR+n5cRqz/P+RMdHb1w5G0Y=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5JIUY9FLx4r2A9oQtlsN+3SzSbuToQS4l/x4kERr/4Qb/4bt20O2vpg4PHeDDPzgkRwDY7zbZXW1jc2t8rblZ3dvf0D+/Coo+NUUdamsYhVLyCaCS5ZGzgI1ksUI1EgWDeY3Mz87iNTmsfyHqYJ8yMykjzklICRBnbVg1ARmrl55ukHBVkjzwd2zak7c+BV4hakhgq0BvaXN4xpGjEJVBCt+66TgJ8RBZwKlle8VLOE0AkZsb6hkkRM+9n8+ByfGmWIw1iZkoDn6u+JjERaT6PAdEYExnrZm4n/ef0Uwis/4zJJgUm6WBSmAkOMZ0ngIVeMgpgaQqji5lZMx8SEASavignBXX55lXTO6+5F3b1r1JrXRRxldIxO0Bly0SVqolvUQm1E0RQ9o1f0Zj1ZL9a79bFoLVnFTBX9gfX5A3hHlU4=</latexit>

1p
4

<latexit sha1_base64="HbGa8jFWS9KNKCwN6rF4ewuSWJU=">AAAB/XicbVDLSsNAFJ34rPUVHzs3wSK4KhmR6rLoxmUF+4AmlMl00g6dTOLMjVBD8FfcuFDErf/hzr9x2mahrQcuHM65l3vvCRLBNbjut7W0vLK6tl7aKG9ube/s2nv7LR2nirImjUWsOgHRTHDJmsBBsE6iGIkCwdrB6Hritx+Y0jyWdzBOmB+RgeQhpwSM1LMPPQgVoRnOM0/fK8hwLc97dsWtulM4iwQXpIIKNHr2l9ePaRoxCVQQrbvYTcDPiAJOBcvLXqpZQuiIDFjXUEkipv1sen3unBil74SxMiXBmaq/JzISaT2OAtMZERjqeW8i/ud1Uwgv/YzLJAUm6WxRmAoHYmcShdPnilEQY0MIVdzc6tAhMWmACaxsQsDzLy+S1lkV16r49rxSvyriKKEjdIxOEUYXqI5uUAM1EUWP6Bm9ojfryXqx3q2PWeuSVcwcoD+wPn8A8gKViw==</latexit>

1p
16

<latexit sha1_base64="Wzu8OGIeUVc6iZTpCri+/TCQK64=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5GSyCq5JIqS6LblxWsA9oQplMJ+3QySTO3Ag1BH/FjQtF3Pof7vwbp4+Fth64cDjnXu69J0gE1+A431ZhZXVtfaO4Wdra3tnds/cPWjpOFWVNGotYdQKimeCSNYGDYJ1EMRIFgrWD0fXEbz8wpXks72CcMD8iA8lDTgkYqWcfeRAqQjM3zzx9ryCrVfO8Z5edijMFXibunJTRHI2e/eX1Y5pGTAIVROuu6yTgZ0QBp4LlJS/VLCF0RAasa6gkEdN+Nr0+x6dG6eMwVqYk4Kn6eyIjkdbjKDCdEYGhXvQm4n9eN4Xw0s+4TFJgks4WhanAEONJFLjPFaMgxoYQqri5FdMhMWmACaxkQnAXX14mrfOKW6u4t9Vy/WoeRxEdoxN0hlx0geroBjVQE1H0iJ7RK3qznqwX6936mLUWrPnMIfoD6/MH9pmVjg==</latexit>

1p
64

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

1<latexit sha1_base64="QUWdm3PMmHJVRcuNt5SVsVTDOGs=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5KIaI9FLx4r2A9oQ9lsN+3SzSbuToQQ4l/x4kERr/4Qb/4bt20O2vpg4PHeDDPz/FhwDY7zbZXW1jc2t8rblZ3dvf0D+/Coo6NEUdamkYhUzyeaCS5ZGzgI1osVI6EvWNef3sz87iNTmkfyHtKYeSEZSx5wSsBIQ7s6gEARmrl5NtAPCrJGng/tmlN35sCrxC1IDRVoDe2vwSiiScgkUEG07rtODF5GFHAqWF4ZJJrFhE7JmPUNlSRk2svmx+f41CgjHETKlAQ8V39PZCTUOg190xkSmOhlbyb+5/UTCBpexmWcAJN0sShIBIYIz5LAI64YBZEaQqji5lZMJ8SEASavignBXX55lXTO6+5l3b27qDWvizjK6BidoDPkoivURLeohdqIohQ9o1f0Zj1ZL9a79bFoLVnFTBX9gfX5A35flVI=</latexit>

1p
8

<latexit sha1_base64="UtP1TwRCOIovCHB6hkolSOqY5n8=">AAAB83icbVDLSgNBEOyNrxhfUY9eBoPoKeyKqMegF48RzAOyS5idzCZDZh/M9IrLkt/w4kERr/6MN//GSbIHTSxoKKq66e7yEyk02va3VVpZXVvfKG9WtrZ3dveq+wdtHaeK8RaLZay6PtVcioi3UKDk3URxGvqSd/zx7dTvPHKlRRw9YJZwL6TDSASCUTSSm/WFi/wJ81M96Vdrdt2egSwTpyA1KNDsV7/cQczSkEfIJNW659gJejlVKJjkk4qbap5QNqZD3jM0oiHXXj67eUJOjDIgQaxMRUhm6u+JnIZaZ6FvOkOKI73oTcX/vF6KwbWXiyhJkUdsvihIJcGYTAMgA6E4Q5kZQpkS5lbCRlRRhiamignBWXx5mbTP685l3bm/qDVuijjKcATHcAYOXEED7qAJLWCQwDO8wpuVWi/Wu/Uxby1Zxcwh/IH1+QNmQJHs</latexit>

yi’s

Relationship to Regression
<latexit sha1_base64="EimcDH+eRonDS6ajMgq0eBi6D0o=">AAAB73icbVBNSwMxEJ31s9avqkcvwSJ4KhsR9SIUvXis0C9o15JNs21oNrsmWXFZ+ie8eFDEq3/Hm//GtN2Dtj4YeLw3w8w8PxZcG9f9dpaWV1bX1gsbxc2t7Z3d0t5+U0eJoqxBIxGptk80E1yyhuFGsHasGAl9wVr+6Gbitx6Z0jySdZPGzAvJQPKAU2Ks1E7v60/oCuFeqexW3CnQIsE5KUOOWq/01e1HNAmZNFQQrTvYjY2XEWU4FWxc7CaaxYSOyIB1LJUkZNrLpveO0bFV+iiIlC1p0FT9PZGRUOs09G1nSMxQz3sT8T+vk5jg0su4jBPDJJ0tChKBTIQmz6M+V4wakVpCqOL2VkSHRBFqbERFGwKef3mRNE8r+LyC787K1es8jgIcwhGcAIYLqMIt1KABFAQ8wyu8OQ/Oi/PufMxal5x85gD+wPn8AcG4jyE=</latexit>

yTx = 1
<latexit sha1_base64="ZJ56SzDcltdUT+7hjsZW6DVmnzM=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbBi2VXRL0IRS8eK/RL2rVk07QNTbJLkhWXpb/CiwdFvPpzvPlvTNs9aOuDgcd7M8zMCyLOtHHdbye3tLyyupZfL2xsbm3vFHf3GjqMFaF1EvJQtQKsKWeS1g0znLYiRbEIOG0Go5uJ33ykSrNQ1kwSUV/ggWR9RrCx0n3yUHtCV+jE6xZLbtmdAi0SLyMlyFDtFr86vZDEgkpDONa67bmR8VOsDCOcjgudWNMIkxEe0LalEguq/XR68BgdWaWH+qGyJQ2aqr8nUiy0TkRgOwU2Qz3vTcT/vHZs+pd+ymQUGyrJbFE/5siEaPI96jFFieGJJZgoZm9FZIgVJsZmVLAhePMvL5LGadk7L3t3Z6XKdRZHHg7gEI7BgwuowC1UoQ4EBDzDK7w5ynlx3p2PWWvOyWb24Q+czx8tOo9Y</latexit>

yTx = �1

<latexit sha1_base64="ZJ56SzDcltdUT+7hjsZW6DVmnzM=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbBi2VXRL0IRS8eK/RL2rVk07QNTbJLkhWXpb/CiwdFvPpzvPlvTNs9aOuDgcd7M8zMCyLOtHHdbye3tLyyupZfL2xsbm3vFHf3GjqMFaF1EvJQtQKsKWeS1g0znLYiRbEIOG0Go5uJ33ykSrNQ1kwSUV/ggWR9RrCx0n3yUHtCV+jE6xZLbtmdAi0SLyMlyFDtFr86vZDEgkpDONa67bmR8VOsDCOcjgudWNMIkxEe0LalEguq/XR68BgdWaWH+qGyJQ2aqr8nUiy0TkRgOwU2Qz3vTcT/vHZs+pd+ymQUGyrJbFE/5siEaPI96jFFieGJJZgoZm9FZIgVJsZmVLAhePMvL5LGadk7L3t3Z6XKdRZHHg7gEI7BgwuowC1UoQ4EBDzDK7w5ynlx3p2PWWvOyWb24Q+czx8tOo9Y</latexit>

yTx = �1
<latexit sha1_base64="EimcDH+eRonDS6ajMgq0eBi6D0o=">AAAB73icbVBNSwMxEJ31s9avqkcvwSJ4KhsR9SIUvXis0C9o15JNs21oNrsmWXFZ+ie8eFDEq3/Hm//GtN2Dtj4YeLw3w8w8PxZcG9f9dpaWV1bX1gsbxc2t7Z3d0t5+U0eJoqxBIxGptk80E1yyhuFGsHasGAl9wVr+6Gbitx6Z0jySdZPGzAvJQPKAU2Ks1E7v60/oCuFeqexW3CnQIsE5KUOOWq/01e1HNAmZNFQQrTvYjY2XEWU4FWxc7CaaxYSOyIB1LJUkZNrLpveO0bFV+iiIlC1p0FT9PZGRUOs09G1nSMxQz3sT8T+vk5jg0su4jBPDJJ0tChKBTIQmz6M+V4wakVpCqOL2VkSHRBFqbERFGwKef3mRNE8r+LyC787K1es8jgIcwhGcAIYLqMIt1KABFAQ8wyu8OQ/Oi/PufMxal5x85gD+wPn8AcG4jyE=</latexit>

yTx = 1
<latexit sha1_base64="G2kgTMahiwnnimzaUKMB+uSaYD4=">AAAB9XicbVBNS8NAEN34WetX1aOXxSJ4KomIeix68VjBfkAby2Y7aZduNmF3opbQ/+HFgyJe/S/e/Ddu2xy09cHA470ZZuYFiRQGXffbWVpeWV1bL2wUN7e2d3ZLe/sNE6eaQ53HMtatgBmQQkEdBUpoJRpYFEhoBsPrid98AG1ErO5wlIAfsb4SoeAMrXTfQXjCIMwMi2BMu6WyW3GnoIvEy0mZ5Kh1S1+dXszTCBRyyYxpe26CfsY0Ci5hXOykBhLGh6wPbUuV3WL8bHr1mB5bpUfDWNtSSKfq74mMRcaMosB2RgwHZt6biP957RTDSz8TKkkRFJ8tClNJMaaTCGhPaOAoR5YwroW9lfIB04yjDapoQ/DmX14kjdOKd17xbs/K1as8jgI5JEfkhHjkglTJDamROuFEk2fySt6cR+fFeXc+Zq1LTj5zQP7A+fwByneSsw==</latexit>same

<latexit sha1_base64="XQc9Gx+TJpDcRHx10XCHoi38t30=">AAAB+3icbVBNS8NAEJ3Ur1q/Yj16CRbBU0lE1GPRi8cKthbaUDbbSbt0swm7G2kJ/StePCji1T/izX/jps1BWx8MPN6bYWZekHCmtOt+W6W19Y3NrfJ2ZWd3b//APqy2VZxKii0a81h2AqKQM4EtzTTHTiKRRAHHx2B8m/uPTygVi8WDniboR2QoWMgo0Ubq29WexokOwmzAJNJcm/Xtmlt353BWiVeQGhRo9u2v3iCmaYRCU06U6npuov2MSM0ox1mllypMCB2TIXYNFSRC5Wfz22fOqVEGThhLU0I7c/X3REYipaZRYDojokdq2cvF/7xuqsNrP2MiSTUKulgUptzRsZMH4Swe5lNDCJXM3OrQEZGEahNXxYTgLb+8Strnde+y7t1f1Bo3RRxlOIYTOAMPrqABd9CEFlCYwDO8wps1s16sd+tj0Vqyipkj+APr8wfxApUH</latexit>

direction

<latexit sha1_base64="XQc9Gx+TJpDcRHx10XCHoi38t30=">AAAB+3icbVBNS8NAEJ3Ur1q/Yj16CRbBU0lE1GPRi8cKthbaUDbbSbt0swm7G2kJ/StePCji1T/izX/jps1BWx8MPN6bYWZekHCmtOt+W6W19Y3NrfJ2ZWd3b//APqy2VZxKii0a81h2AqKQM4EtzTTHTiKRRAHHx2B8m/uPTygVi8WDniboR2QoWMgo0Ubq29WexokOwmzAJNJcm/Xtmlt353BWiVeQGhRo9u2v3iCmaYRCU06U6npuov2MSM0ox1mllypMCB2TIXYNFSRC5Wfz22fOqVEGThhLU0I7c/X3REYipaZRYDojokdq2cvF/7xuqsNrP2MiSTUKulgUptzRsZMH4Swe5lNDCJXM3OrQEZGEahNXxYTgLb+8Strnde+y7t1f1Bo3RRxlOIYTOAMPrqABd9CEFlCYwDO8wps1s16sd+tj0Vqyipkj+APr8wfxApUH</latexit>

direction

<latexit sha1_base64="39vTqvx+0aapVzweurxOO/js6EM=">AAAB+nicbVBNS8NAEN3Ur1q/Uj16CRbBU0lE1GPRi8cK9gPaUDbbSbt0kw27E7XE/hQvHhTx6i/x5r9x2+agrQ8GHu/NMDMvSATX6LrfVmFldW19o7hZ2tre2d2zy/tNLVPFoMGkkKodUA2Cx9BAjgLaiQIaBQJaweh66rfuQWku4zscJ+BHdBDzkDOKRurZ5S7CIwZhJpNEao4w6dkVt+rO4CwTLycVkqPes7+6fcnSCGJkgmrd8dwE/Ywq5EzApNRNNSSUjegAOobGNALtZ7PTJ86xUfpOKJWpGJ2Z+nsio5HW4ygwnRHFoV70puJ/XifF8NLPeJykCDGbLwpT4aB0pjk4fa6AoRgbQpni5laHDamiDE1aJROCt/jyMmmeVr3zqnd7Vqld5XEUySE5IifEIxekRm5InTQIIw/kmbySN+vJerHerY95a8HKZw7IH1ifP09clK8=</latexit>

opposite
<latexit sha1_base64="G2kgTMahiwnnimzaUKMB+uSaYD4=">AAAB9XicbVBNS8NAEN34WetX1aOXxSJ4KomIeix68VjBfkAby2Y7aZduNmF3opbQ/+HFgyJe/S/e/Ddu2xy09cHA470ZZuYFiRQGXffbWVpeWV1bL2wUN7e2d3ZLe/sNE6eaQ53HMtatgBmQQkEdBUpoJRpYFEhoBsPrid98AG1ErO5wlIAfsb4SoeAMrXTfQXjCIMwMi2BMu6WyW3GnoIvEy0mZ5Kh1S1+dXszTCBRyyYxpe26CfsY0Ci5hXOykBhLGh6wPbUuV3WL8bHr1mB5bpUfDWNtSSKfq74mMRcaMosB2RgwHZt6biP957RTDSz8TKkkRFJ8tClNJMaaTCGhPaOAoR5YwroW9lfIB04yjDapoQ/DmX14kjdOKd17xbs/K1as8jgI5JEfkhHjkglTJDamROuFEk2fySt6cR+fFeXc+Zq1LTj5zQP7A+fwByneSsw==</latexit>same

<latexit sha1_base64="XQc9Gx+TJpDcRHx10XCHoi38t30=">AAAB+3icbVBNS8NAEJ3Ur1q/Yj16CRbBU0lE1GPRi8cKthbaUDbbSbt0swm7G2kJ/StePCji1T/izX/jps1BWx8MPN6bYWZekHCmtOt+W6W19Y3NrfJ2ZWd3b//APqy2VZxKii0a81h2AqKQM4EtzTTHTiKRRAHHx2B8m/uPTygVi8WDniboR2QoWMgo0Ubq29WexokOwmzAJNJcm/Xtmlt353BWiVeQGhRo9u2v3iCmaYRCU06U6npuov2MSM0ox1mllypMCB2TIXYNFSRC5Wfz22fOqVEGThhLU0I7c/X3REYipaZRYDojokdq2cvF/7xuqsNrP2MiSTUKulgUptzRsZMH4Swe5lNDCJXM3OrQEZGEahNXxYTgLb+8Strnde+y7t1f1Bo3RRxlOIYTOAMPrqABd9CEFlCYwDO8wps1s16sd+tj0Vqyipkj+APr8wfxApUH</latexit>

direction

<latexit sha1_base64="XQc9Gx+TJpDcRHx10XCHoi38t30=">AAAB+3icbVBNS8NAEJ3Ur1q/Yj16CRbBU0lE1GPRi8cKthbaUDbbSbt0swm7G2kJ/StePCji1T/izX/jps1BWx8MPN6bYWZekHCmtOt+W6W19Y3NrfJ2ZWd3b//APqy2VZxKii0a81h2AqKQM4EtzTTHTiKRRAHHx2B8m/uPTygVi8WDniboR2QoWMgo0Ubq29WexokOwmzAJNJcm/Xtmlt353BWiVeQGhRo9u2v3iCmaYRCU06U6npuov2MSM0ox1mllypMCB2TIXYNFSRC5Wfz22fOqVEGThhLU0I7c/X3REYipaZRYDojokdq2cvF/7xuqsNrP2MiSTUKulgUptzRsZMH4Swe5lNDCJXM3OrQEZGEahNXxYTgLb+8Strnde+y7t1f1Bo3RRxlOIYTOAMPrqABd9CEFlCYwDO8wps1s16sd+tj0Vqyipkj+APr8wfxApUH</latexit>

direction

<latexit sha1_base64="39vTqvx+0aapVzweurxOO/js6EM=">AAAB+nicbVBNS8NAEN3Ur1q/Uj16CRbBU0lE1GPRi8cK9gPaUDbbSbt0kw27E7XE/hQvHhTx6i/x5r9x2+agrQ8GHu/NMDMvSATX6LrfVmFldW19o7hZ2tre2d2zy/tNLVPFoMGkkKodUA2Cx9BAjgLaiQIaBQJaweh66rfuQWku4zscJ+BHdBDzkDOKRurZ5S7CIwZhJpNEao4w6dkVt+rO4CwTLycVkqPes7+6fcnSCGJkgmrd8dwE/Ywq5EzApNRNNSSUjegAOobGNALtZ7PTJ86xUfpOKJWpGJ2Z+nsio5HW4ygwnRHFoV70puJ/XifF8NLPeJykCDGbLwpT4aB0pjk4fa6AoRgbQpni5laHDamiDE1aJROCt/jyMmmeVr3zqnd7Vqld5XEUySE5IifEIxekRm5InTQIIw/kmbySN+vJerHerY95a8HKZw7IH1ifP09clK8=</latexit>

opposite

<latexit sha1_base64="Pv9W7D3cHVNPc7H/OCwgrReMTvI=">AAAB73icbVBNSwMxEJ34WetX1aOXYBE8lV0R9SIUvXis0C9o15JNs21oNrsmWXFZ+ie8eFDEq3/Hm//GtN2Dtj4YeLw3w8w8PxZcG8f5RkvLK6tr64WN4ubW9s5uaW+/qaNEUdagkYhU2yeaCS5Zw3AjWDtWjIS+YC1/dDPxW49MaR7Juklj5oVkIHnAKTFWaqf39Sd8hZ1eqexUnCnwInFzUoYctV7pq9uPaBIyaaggWndcJzZeRpThVLBxsZtoFhM6IgPWsVSSkGkvm947xsdW6eMgUrakwVP190RGQq3T0LedITFDPe9NxP+8TmKCSy/jMk4Mk3S2KEgENhGePI/7XDFqRGoJoYrbWzEdEkWosREVbQju/MuLpHlacc8r7t1ZuXqdx1GAQziCE3DhAqpwCzVoAAUBz/AKb+gBvaB39DFrXUL5zAH8Afr8AcA0jyA=</latexit>

yTx = 0
<latexit sha1_base64="Pv9W7D3cHVNPc7H/OCwgrReMTvI=">AAAB73icbVBNSwMxEJ34WetX1aOXYBE8lV0R9SIUvXis0C9o15JNs21oNrsmWXFZ+ie8eFDEq3/Hm//GtN2Dtj4YeLw3w8w8PxZcG8f5RkvLK6tr64WN4ubW9s5uaW+/qaNEUdagkYhU2yeaCS5Zw3AjWDtWjIS+YC1/dDPxW49MaR7Juklj5oVkIHnAKTFWaqf39Sd8hZ1eqexUnCnwInFzUoYctV7pq9uPaBIyaaggWndcJzZeRpThVLBxsZtoFhM6IgPWsVSSkGkvm947xsdW6eMgUrakwVP190RGQq3T0LedITFDPe9NxP+8TmKCSy/jMk4Mk3S2KEgENhGePI/7XDFqRGoJoYrbWzEdEkWosREVbQju/MuLpHlacc8r7t1ZuXqdx1GAQziCE3DhAqpwCzVoAAUBz/AKb+gBvaB39DFrXUL5zAH8Afr8AcA0jyA=</latexit>

yTx = 0
<latexit sha1_base64="6ZiOlLQOabpBBSGrHiYGux/CWoQ=">AAAB/HicbVBNS8NAEN34WetXtEcvi0XwVBIR9Vj04rGC/YA2lM120y7d7IbdiRhC/StePCji1R/izX/jts1BWx8MPN6bYWZemAhuwPO+nZXVtfWNzdJWeXtnd2/fPThsGZVqyppUCaU7ITFMcMmawEGwTqIZiUPB2uH4Zuq3H5g2XMl7yBIWxGQoecQpASv13UoP2COEUa40jNRQSSImfbfq1bwZ8DLxC1JFBRp996s3UDSNmQQqiDFd30sgyIkGTgWblHupYQmhYzJkXUsliZkJ8tnxE3xilQGOlLYlAc/U3xM5iY3J4tB2xgRGZtGbiv953RSiqyDnMkmBSTpfFKUCg8LTJPCAa0ZBZJYQqrm9FdMR0YSCzatsQ/AXX14mrbOaf1Hz786r9esijhI6QsfoFPnoEtXRLWqgJqIoQ8/oFb05T86L8+58zFtXnGKmgv7A+fwB2p2VjQ==</latexit>

orthogonal
<latexit sha1_base64="6ZiOlLQOabpBBSGrHiYGux/CWoQ=">AAAB/HicbVBNS8NAEN34WetXtEcvi0XwVBIR9Vj04rGC/YA2lM120y7d7IbdiRhC/StePCji1R/izX/jts1BWx8MPN6bYWZemAhuwPO+nZXVtfWNzdJWeXtnd2/fPThsGZVqyppUCaU7ITFMcMmawEGwTqIZiUPB2uH4Zuq3H5g2XMl7yBIWxGQoecQpASv13UoP2COEUa40jNRQSSImfbfq1bwZ8DLxC1JFBRp996s3UDSNmQQqiDFd30sgyIkGTgWblHupYQmhYzJkXUsliZkJ8tnxE3xilQGOlLYlAc/U3xM5iY3J4tB2xgRGZtGbiv953RSiqyDnMkmBSTpfFKUCg8LTJPCAa0ZBZJYQqrm9FdMR0YSCzatsQ/AXX14mrbOaf1Hz786r9esijhI6QsfoFPnoEtXRLWqgJqIoQ8/oFb05T86L8+58zFtXnGKmgv7A+fwB2p2VjQ==</latexit>

orthogonal

<latexit sha1_base64="Pv9W7D3cHVNPc7H/OCwgrReMTvI=">AAAB73icbVBNSwMxEJ34WetX1aOXYBE8lV0R9SIUvXis0C9o15JNs21oNrsmWXFZ+ie8eFDEq3/Hm//GtN2Dtj4YeLw3w8w8PxZcG8f5RkvLK6tr64WN4ubW9s5uaW+/qaNEUdagkYhU2yeaCS5Zw3AjWDtWjIS+YC1/dDPxW49MaR7Juklj5oVkIHnAKTFWaqf39Sd8hZ1eqexUnCnwInFzUoYctV7pq9uPaBIyaaggWndcJzZeRpThVLBxsZtoFhM6IgPWsVSSkGkvm947xsdW6eMgUrakwVP190RGQq3T0LedITFDPe9NxP+8TmKCSy/jMk4Mk3S2KEgENhGePI/7XDFqRGoJoYrbWzEdEkWosREVbQju/MuLpHlacc8r7t1ZuXqdx1GAQziCE3DhAqpwCzVoAAUBz/AKb+gBvaB39DFrXUL5zAH8Afr8AcA0jyA=</latexit>

yTx = 0
<latexit sha1_base64="6ZiOlLQOabpBBSGrHiYGux/CWoQ=">AAAB/HicbVBNS8NAEN34WetXtEcvi0XwVBIR9Vj04rGC/YA2lM120y7d7IbdiRhC/StePCji1R/izX/jts1BWx8MPN6bYWZemAhuwPO+nZXVtfWNzdJWeXtnd2/fPThsGZVqyppUCaU7ITFMcMmawEGwTqIZiUPB2uH4Zuq3H5g2XMl7yBIWxGQoecQpASv13UoP2COEUa40jNRQSSImfbfq1bwZ8DLxC1JFBRp996s3UDSNmQQqiDFd30sgyIkGTgWblHupYQmhYzJkXUsliZkJ8tnxE3xilQGOlLYlAc/U3xM5iY3J4tB2xgRGZtGbiv953RSiqyDnMkmBSTpfFKUCg8LTJPCAa0ZBZJYQqrm9FdMR0YSCzatsQ/AXX14mrbOaf1Hz786r9esijhI6QsfoFPnoEtXRLWqgJqIoQ8/oFb05T86L8+58zFtXnGKmgv7A+fwB2p2VjQ==</latexit>

orthogonal

<latexit sha1_base64="Pv9W7D3cHVNPc7H/OCwgrReMTvI=">AAAB73icbVBNSwMxEJ34WetX1aOXYBE8lV0R9SIUvXis0C9o15JNs21oNrsmWXFZ+ie8eFDEq3/Hm//GtN2Dtj4YeLw3w8w8PxZcG8f5RkvLK6tr64WN4ubW9s5uaW+/qaNEUdagkYhU2yeaCS5Zw3AjWDtWjIS+YC1/dDPxW49MaR7Juklj5oVkIHnAKTFWaqf39Sd8hZ1eqexUnCnwInFzUoYctV7pq9uPaBIyaaggWndcJzZeRpThVLBxsZtoFhM6IgPWsVSSkGkvm947xsdW6eMgUrakwVP190RGQq3T0LedITFDPe9NxP+8TmKCSy/jMk4Mk3S2KEgENhGePI/7XDFqRGoJoYrbWzEdEkWosREVbQju/MuLpHlacc8r7t1ZuXqdx1GAQziCE3DhAqpwCzVoAAUBz/AKb+gBvaB39DFrXUL5zAH8Afr8AcA0jyA=</latexit>

yTx = 0
<latexit sha1_base64="6ZiOlLQOabpBBSGrHiYGux/CWoQ=">AAAB/HicbVBNS8NAEN34WetXtEcvi0XwVBIR9Vj04rGC/YA2lM120y7d7IbdiRhC/StePCji1R/izX/jts1BWx8MPN6bYWZemAhuwPO+nZXVtfWNzdJWeXtnd2/fPThsGZVqyppUCaU7ITFMcMmawEGwTqIZiUPB2uH4Zuq3H5g2XMl7yBIWxGQoecQpASv13UoP2COEUa40jNRQSSImfbfq1bwZ8DLxC1JFBRp996s3UDSNmQQqiDFd30sgyIkGTgWblHupYQmhYzJkXUsliZkJ8tnxE3xilQGOlLYlAc/U3xM5iY3J4tB2xgRGZtGbiv953RSiqyDnMkmBSTpfFKUCg8LTJPCAa0ZBZJYQqrm9FdMR0YSCzatsQ/AXX14mrbOaf1Hz786r9esijhI6QsfoFPnoEtXRLWqgJqIoQ8/oFb05T86L8+58zFtXnGKmgv7A+fwB2p2VjQ==</latexit>

orthogonal

Correlation 

Optimal “slope” 
(Least squares)

<latexit sha1_base64="g79p2IYDlxhvjzG/eAwvkmX69mw=">AAACMXicbVDLSgMxFM34rONr1KWbYBFclZki6kYouumyQl/QqSWTpm1o5kFyRzqM/SU3/om46UIRt/6E6QPswwMJJ+fcy809XiS4AtseGWvrG5tb25kdc3dv/+DQOjquqjCWlFVoKEJZ94higgesAhwEq0eSEd8TrOb178d+7YlJxcOgDEnEmj7pBrzDKQEttaxi8ljGA3xruh7vPk8unOC/RyuP563BouXSUGEXegxIy8raOXsCvEqcGcmiGUot681thzT2WQBUEKUajh1BMyUSOBVsaLqxYhGhfdJlDU0D4jPVTCcbD/G5Vtq4E0p9AsATdb4jJb5Sie/pSp9ATy17Y/E/rxFD56aZ8iCKgQV0OqgTCwwhHseH21wyCiLRhFDJ9V8x7RFJKOiQTR2Cs7zyKqnmc85Vznm4zBbuZnFk0Ck6QxfIQdeogIqohCqIohf0jj7Qp/FqjIwv43taumbMek7QAoyfXy8DqQs=</latexit>

yTx =
����y

����
2

����x
����
2
cos ✓

<latexit sha1_base64="DOAlfII+q8SYEixo2hGBc77LIvA=">AAACAXicbZC7SgNBFIZn4y3G26qNYDMYhFgYdkXURgjaWEbIDZJNmJ1MkiGzF2bOSpYlNr6KjYUitr6FnW/jJNlCE38Y+PjPOZw5vxsKrsCyvo3M0vLK6lp2PbexubW9Y+7u1VQQScqqNBCBbLhEMcF9VgUOgjVCyYjnClZ3h7eTev2BScUDvwJxyByP9H3e45SAtjrmQQsGDAi+xoVRuzI6aSen9lhT3DHzVtGaCi+CnUIepSp3zK9WN6CRx3yggijVtK0QnIRI4FSwca4VKRYSOiR91tToE48pJ5leMMbH2uniXiD18wFP3d8TCfGUij1Xd3oEBmq+NjH/qzUj6F05CffDCJhPZ4t6kcAQ4EkcuMsloyBiDYRKrv+K6YBIQkGHltMh2PMnL0LtrGhfFO3783zpJo0jiw7RESogG12iErpDZVRFFD2iZ/SK3own48V4Nz5mrRkjndlHf2R8/gDR9pXa</latexit>

✓ = (xTx)�1xT y

<latexit sha1_base64="iG3fvMCc1pAPz+24urMNE47M5aE=">AAACDnicbZC7SgNBFIZn4y3G26qlzWAIWIXdIGojBG0sI5gLZEOYncwmQ2Znl5mzYtjkCWx8FRsLRWyt7XwbJ5sUmvjDwMd/zuHM+f1YcA2O823lVlbX1jfym4Wt7Z3dPXv/oKGjRFFWp5GIVMsnmgkuWR04CNaKFSOhL1jTH15P6817pjSP5B2MYtYJSV/ygFMCxuraJXyJvUARmo7Ho/G4W5kYeMjAo5HGHgwYkK5ddMpOJrwM7hyKaK5a1/7yehFNQiaBCqJ123Vi6KREAaeCTQpeollM6JD0WdugJCHTnTQ7Z4JLxunhIFLmScCZ+3siJaHWo9A3nSGBgV6sTc3/au0EgotOymWcAJN0tihIBIYIT7PBPa4YBTEyQKji5q+YDogJB0yCBROCu3jyMjQqZfes7N6eFqtX8zjy6AgdoxPkonNURTeohuqIokf0jF7Rm/VkvVjv1sesNWfNZw7RH1mfP+x8nK4=</latexit>

=
||y||2
||x||2

cos ✓
<latexit sha1_base64="KRQTS1NNt+kRtFfelBN2tQp4ieU=">AAACFnicbZDLSgMxFIYz9VbrrerSTbAIblpmRNRl0Y3LCvYCnTJk0kwbmskMyRlxqH0KN76KGxeKuBV3vo1pO4q2Hkj4+f5zSM7vx4JrsO1PK7ewuLS8kl8trK1vbG4Vt3caOkoUZXUaiUi1fKKZ4JLVgYNgrVgxEvqCNf3Bxdhv3jCleSSvIY1ZJyQ9yQNOCRjkFctuyKXnQp8BwW7B9XnvbnLhtHz7jX+gVyzZFXtSeF44mSihrGpe8cPtRjQJmQQqiNZtx46hMyQKOBVsVHATzWJCB6TH2kZKEjLdGU7WGuEDQ7o4iJQ5EvCE/p4YklDrNPRNZ0igr2e9MfzPaycQnHWGXMYJMEmnDwWJwBDhcUa4yxWjIFIjCFXc/BXTPlGEgkmyYEJwZleeF42jinNSca6OS9XzLI482kP76BA56BRV0SWqoTqi6B49omf0Yj1YT9ar9TZtzVnZzC76U9b7Fyhqn2I=</latexit>

min
✓

����y � x✓
����

<latexit sha1_base64="1PFUHrkM9ZET4wYGTBbYyhDirNw=">AAACB3icbVDLSgMxFL3js9bXqEtBgkVwVWaKqBuh6MZlBfuAdhgyaaYNzWSGJCOW2p0bf8WNC0Xc+gvu/BvT6Sy09UBuDufcS3JPkHCmtON8WwuLS8srq4W14vrG5ta2vbPbUHEqCa2TmMeyFWBFORO0rpnmtJVIiqOA02YwuJr4zTsqFYvFrR4m1ItwT7CQEayN5NsHnYD1HrKC7tH0zqpfQRfI9e2SU3YyoHni5qQEOWq+/dXpxiSNqNCEY6XarpNob4SlZoTTcbGTKppgMsA92jZU4Igqb5TtMUZHRumiMJbmCI0y9ffECEdKDaPAdEZY99WsNxH/89qpDs+9ERNJqqkg04fClCMdo0koqMskJZoPDcFEMvNXRPpYYqJNdEUTgju78jxpVMruadm9OSlVL/M4CrAPh3AMLpxBFa6hBnUg8AjP8Apv1pP1Yr1bH9PWBSuf2YM/sD5/AActmBw=</latexit>����x
����
2
= 1

<latexit sha1_base64="lg5XvDB5yr7O2J5wpdZLiQKoEvU=">AAACB3icbVDLSgMxFL1TX7W+Rl0KEiyCqzJTRN0IRTcuK9gHtMOQSTNtaOZBkhGGsTs3/oobF4q49Rfc+Tem01lo64HcHM65l+QeL+ZMKsv6NkpLyyura+X1ysbm1vaOubvXllEiCG2RiEei62FJOQtpSzHFaTcWFAcepx1vfD31O/dUSBaFdyqNqRPgYch8RrDSkmse9j02fMgLStHszqtbR5fIds2qVbNyoEViF6QKBZqu+dUfRCQJaKgIx1L2bCtWToaFYoTTSaWfSBpjMsZD2tM0xAGVTpbvMUHHWhkgPxL6hArl6u+JDAdSpoGnOwOsRnLem4r/eb1E+RdOxsI4UTQks4f8hCMVoWkoaMAEJYqnmmAimP4rIiMsMFE6uooOwZ5feZG06zX7rGbfnlYbV0UcZTiAIzgBG86hATfQhBYQeIRneIU348l4Md6Nj1lryShm9uEPjM8fCMOYHQ==</latexit>����y
����
2
= 1

For



<latexit sha1_base64="rKR421WDpUkHvEpJXUSWKsMEqj8=">AAACAXicbVDLSsNAFJ3UV62vqBvBzWARXJVERN0IRTcuK/QFTSyT6aQdOnkwcyMNoW78FTcuFHHrX7jzb5y2WWjrgQuHc+7l3nu8WHAFlvVtFJaWV1bXiuuljc2t7R1zd6+pokRS1qCRiGTbI4oJHrIGcBCsHUtGAk+wlje8mfitByYVj8I6pDFzA9IPuc8pAS11zYP0vj7CV9iBAQOCHRLHMhphG3fNslWxpsCLxM5JGeWodc0vpxfRJGAhUEGU6thWDG5GJHAq2LjkJIrFhA5Jn3U0DUnAlJtNPxjjY630sB9JXSHgqfp7IiOBUmng6c6AwEDNexPxP6+TgH/pZjyME2AhnS3yE4EhwpM4cI9LRkGkmhAqub4V0wGRhIIOraRDsOdfXiTN04p9XrHvzsrV6zyOIjpER+gE2egCVdEtqqEGougRPaNX9GY8GS/Gu/Exay0Y+cw++gPj8wekY5W6</latexit>

yTx = ✓ ⇡ 1

<latexit sha1_base64="rZFbP9/+iCpDKb7e6ByNUNooboQ=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5IUUY9FLx4r2A9oQtlsN+3SzSbuToQS4l/x4kERr/4Qb/4bt20O2vpg4PHeDDPzgkRwDY7zbZXW1jc2t8rblZ3dvf0D+/Coo+NUUdamsYhVLyCaCS5ZGzgI1ksUI1EgWDeY3Mz87iNTmsfyHqYJ8yMykjzklICRBnbVg1ARmrl55ukHBVkjzwd2zak7c+BV4hakhgq0BvaXN4xpGjEJVBCt+66TgJ8RBZwKlle8VLOE0AkZsb6hkkRM+9n8+ByfGmWIw1iZkoDn6u+JjERaT6PAdEYExnrZm4n/ef0Uwis/4zJJgUm6WBSmAkOMZ0ngIVeMgpgaQqji5lZMx8SEASavignBXX55lXQadfei7t6d15rXRRxldIxO0Bly0SVqolvUQm1E0RQ9o1f0Zj1ZL9a79bFoLVnFTBX9gfX5A3U7lUw=</latexit>

1p
2

<latexit sha1_base64="FqR3tR+n5cRqz/P+RMdHb1w5G0Y=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5JIUY9FLx4r2A9oQtlsN+3SzSbuToQS4l/x4kERr/4Qb/4bt20O2vpg4PHeDDPzgkRwDY7zbZXW1jc2t8rblZ3dvf0D+/Coo+NUUdamsYhVLyCaCS5ZGzgI1ksUI1EgWDeY3Mz87iNTmsfyHqYJ8yMykjzklICRBnbVg1ARmrl55ukHBVkjzwd2zak7c+BV4hakhgq0BvaXN4xpGjEJVBCt+66TgJ8RBZwKlle8VLOE0AkZsb6hkkRM+9n8+ByfGmWIw1iZkoDn6u+JjERaT6PAdEYExnrZm4n/ef0Uwis/4zJJgUm6WBSmAkOMZ0ngIVeMgpgaQqji5lZMx8SEASavignBXX55lXTO6+5F3b1r1JrXRRxldIxO0Bly0SVqolvUQm1E0RQ9o1f0Zj1ZL9a79bFoLVnFTBX9gfX5A3hHlU4=</latexit>

1p
4

<latexit sha1_base64="HbGa8jFWS9KNKCwN6rF4ewuSWJU=">AAAB/XicbVDLSsNAFJ34rPUVHzs3wSK4KhmR6rLoxmUF+4AmlMl00g6dTOLMjVBD8FfcuFDErf/hzr9x2mahrQcuHM65l3vvCRLBNbjut7W0vLK6tl7aKG9ube/s2nv7LR2nirImjUWsOgHRTHDJmsBBsE6iGIkCwdrB6Hritx+Y0jyWdzBOmB+RgeQhpwSM1LMPPQgVoRnOM0/fK8hwLc97dsWtulM4iwQXpIIKNHr2l9ePaRoxCVQQrbvYTcDPiAJOBcvLXqpZQuiIDFjXUEkipv1sen3unBil74SxMiXBmaq/JzISaT2OAtMZERjqeW8i/ud1Uwgv/YzLJAUm6WxRmAoHYmcShdPnilEQY0MIVdzc6tAhMWmACaxsQsDzLy+S1lkV16r49rxSvyriKKEjdIxOEUYXqI5uUAM1EUWP6Bm9ojfryXqx3q2PWeuSVcwcoD+wPn8A8gKViw==</latexit>

1p
16

<latexit sha1_base64="Wzu8OGIeUVc6iZTpCri+/TCQK64=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5GSyCq5JIqS6LblxWsA9oQplMJ+3QySTO3Ag1BH/FjQtF3Pof7vwbp4+Fth64cDjnXu69J0gE1+A431ZhZXVtfaO4Wdra3tnds/cPWjpOFWVNGotYdQKimeCSNYGDYJ1EMRIFgrWD0fXEbz8wpXks72CcMD8iA8lDTgkYqWcfeRAqQjM3zzx9ryCrVfO8Z5edijMFXibunJTRHI2e/eX1Y5pGTAIVROuu6yTgZ0QBp4LlJS/VLCF0RAasa6gkEdN+Nr0+x6dG6eMwVqYk4Kn6eyIjkdbjKDCdEYGhXvQm4n9eN4Xw0s+4TFJgks4WhanAEONJFLjPFaMgxoYQqri5FdMhMWmACaxkQnAXX14mrfOKW6u4t9Vy/WoeRxEdoxN0hlx0geroBjVQE1H0iJ7RK3qznqwX6936mLUWrPnMIfoD6/MH9pmVjg==</latexit>

1p
64

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

1<latexit sha1_base64="QUWdm3PMmHJVRcuNt5SVsVTDOGs=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5KIaI9FLx4r2A9oQ9lsN+3SzSbuToQQ4l/x4kERr/4Qb/4bt20O2vpg4PHeDDPz/FhwDY7zbZXW1jc2t8rblZ3dvf0D+/Coo6NEUdamkYhUzyeaCS5ZGzgI1osVI6EvWNef3sz87iNTmkfyHtKYeSEZSx5wSsBIQ7s6gEARmrl5NtAPCrJGng/tmlN35sCrxC1IDRVoDe2vwSiiScgkUEG07rtODF5GFHAqWF4ZJJrFhE7JmPUNlSRk2svmx+f41CgjHETKlAQ8V39PZCTUOg190xkSmOhlbyb+5/UTCBpexmWcAJN0sShIBIYIz5LAI64YBZEaQqji5lZMJ8SEASavignBXX55lXTO6+5l3b27qDWvizjK6BidoDPkoivURLeohdqIohQ9o1f0Zj1ZL9a79bFoLVnFTBX9gfX5A35flVI=</latexit>

1p
8

<latexit sha1_base64="UtP1TwRCOIovCHB6hkolSOqY5n8=">AAAB83icbVDLSgNBEOyNrxhfUY9eBoPoKeyKqMegF48RzAOyS5idzCZDZh/M9IrLkt/w4kERr/6MN//GSbIHTSxoKKq66e7yEyk02va3VVpZXVvfKG9WtrZ3dveq+wdtHaeK8RaLZay6PtVcioi3UKDk3URxGvqSd/zx7dTvPHKlRRw9YJZwL6TDSASCUTSSm/WFi/wJ81M96Vdrdt2egSwTpyA1KNDsV7/cQczSkEfIJNW659gJejlVKJjkk4qbap5QNqZD3jM0oiHXXj67eUJOjDIgQaxMRUhm6u+JnIZaZ6FvOkOKI73oTcX/vF6KwbWXiyhJkUdsvihIJcGYTAMgA6E4Q5kZQpkS5lbCRlRRhiamignBWXx5mbTP685l3bm/qDVuijjKcATHcAYOXEED7qAJLWCQwDO8wpuVWi/Wu/Uxby1Zxcwh/IH1+QNmQJHs</latexit>

yi’s

<latexit sha1_base64="EimcDH+eRonDS6ajMgq0eBi6D0o=">AAAB73icbVBNSwMxEJ31s9avqkcvwSJ4KhsR9SIUvXis0C9o15JNs21oNrsmWXFZ+ie8eFDEq3/Hm//GtN2Dtj4YeLw3w8w8PxZcG9f9dpaWV1bX1gsbxc2t7Z3d0t5+U0eJoqxBIxGptk80E1yyhuFGsHasGAl9wVr+6Gbitx6Z0jySdZPGzAvJQPKAU2Ks1E7v60/oCuFeqexW3CnQIsE5KUOOWq/01e1HNAmZNFQQrTvYjY2XEWU4FWxc7CaaxYSOyIB1LJUkZNrLpveO0bFV+iiIlC1p0FT9PZGRUOs09G1nSMxQz3sT8T+vk5jg0su4jBPDJJ0tChKBTIQmz6M+V4wakVpCqOL2VkSHRBFqbERFGwKef3mRNE8r+LyC787K1es8jgIcwhGcAIYLqMIt1KABFAQ8wyu8OQ/Oi/PufMxal5x85gD+wPn8AcG4jyE=</latexit>

yTx = 1
<latexit sha1_base64="ZJ56SzDcltdUT+7hjsZW6DVmnzM=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbBi2VXRL0IRS8eK/RL2rVk07QNTbJLkhWXpb/CiwdFvPpzvPlvTNs9aOuDgcd7M8zMCyLOtHHdbye3tLyyupZfL2xsbm3vFHf3GjqMFaF1EvJQtQKsKWeS1g0znLYiRbEIOG0Go5uJ33ykSrNQ1kwSUV/ggWR9RrCx0n3yUHtCV+jE6xZLbtmdAi0SLyMlyFDtFr86vZDEgkpDONa67bmR8VOsDCOcjgudWNMIkxEe0LalEguq/XR68BgdWaWH+qGyJQ2aqr8nUiy0TkRgOwU2Qz3vTcT/vHZs+pd+ymQUGyrJbFE/5siEaPI96jFFieGJJZgoZm9FZIgVJsZmVLAhePMvL5LGadk7L3t3Z6XKdRZHHg7gEI7BgwuowC1UoQ4EBDzDK7w5ynlx3p2PWWvOyWb24Q+czx8tOo9Y</latexit>

yTx = �1

<latexit sha1_base64="ZJ56SzDcltdUT+7hjsZW6DVmnzM=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbBi2VXRL0IRS8eK/RL2rVk07QNTbJLkhWXpb/CiwdFvPpzvPlvTNs9aOuDgcd7M8zMCyLOtHHdbye3tLyyupZfL2xsbm3vFHf3GjqMFaF1EvJQtQKsKWeS1g0znLYiRbEIOG0Go5uJ33ykSrNQ1kwSUV/ggWR9RrCx0n3yUHtCV+jE6xZLbtmdAi0SLyMlyFDtFr86vZDEgkpDONa67bmR8VOsDCOcjgudWNMIkxEe0LalEguq/XR68BgdWaWH+qGyJQ2aqr8nUiy0TkRgOwU2Qz3vTcT/vHZs+pd+ymQUGyrJbFE/5siEaPI96jFFieGJJZgoZm9FZIgVJsZmVLAhePMvL5LGadk7L3t3Z6XKdRZHHg7gEI7BgwuowC1UoQ4EBDzDK7w5ynlx3p2PWWvOyWb24Q+czx8tOo9Y</latexit>

yTx = �1
<latexit sha1_base64="EimcDH+eRonDS6ajMgq0eBi6D0o=">AAAB73icbVBNSwMxEJ31s9avqkcvwSJ4KhsR9SIUvXis0C9o15JNs21oNrsmWXFZ+ie8eFDEq3/Hm//GtN2Dtj4YeLw3w8w8PxZcG9f9dpaWV1bX1gsbxc2t7Z3d0t5+U0eJoqxBIxGptk80E1yyhuFGsHasGAl9wVr+6Gbitx6Z0jySdZPGzAvJQPKAU2Ks1E7v60/oCuFeqexW3CnQIsE5KUOOWq/01e1HNAmZNFQQrTvYjY2XEWU4FWxc7CaaxYSOyIB1LJUkZNrLpveO0bFV+iiIlC1p0FT9PZGRUOs09G1nSMxQz3sT8T+vk5jg0su4jBPDJJ0tChKBTIQmz6M+V4wakVpCqOL2VkSHRBFqbERFGwKef3mRNE8r+LyC787K1es8jgIcwhGcAIYLqMIt1KABFAQ8wyu8OQ/Oi/PufMxal5x85gD+wPn8AcG4jyE=</latexit>

yTx = 1
<latexit sha1_base64="G2kgTMahiwnnimzaUKMB+uSaYD4=">AAAB9XicbVBNS8NAEN34WetX1aOXxSJ4KomIeix68VjBfkAby2Y7aZduNmF3opbQ/+HFgyJe/S/e/Ddu2xy09cHA470ZZuYFiRQGXffbWVpeWV1bL2wUN7e2d3ZLe/sNE6eaQ53HMtatgBmQQkEdBUpoJRpYFEhoBsPrid98AG1ErO5wlIAfsb4SoeAMrXTfQXjCIMwMi2BMu6WyW3GnoIvEy0mZ5Kh1S1+dXszTCBRyyYxpe26CfsY0Ci5hXOykBhLGh6wPbUuV3WL8bHr1mB5bpUfDWNtSSKfq74mMRcaMosB2RgwHZt6biP957RTDSz8TKkkRFJ8tClNJMaaTCGhPaOAoR5YwroW9lfIB04yjDapoQ/DmX14kjdOKd17xbs/K1as8jgI5JEfkhHjkglTJDamROuFEk2fySt6cR+fFeXc+Zq1LTj5zQP7A+fwByneSsw==</latexit>same

<latexit sha1_base64="XQc9Gx+TJpDcRHx10XCHoi38t30=">AAAB+3icbVBNS8NAEJ3Ur1q/Yj16CRbBU0lE1GPRi8cKthbaUDbbSbt0swm7G2kJ/StePCji1T/izX/jps1BWx8MPN6bYWZekHCmtOt+W6W19Y3NrfJ2ZWd3b//APqy2VZxKii0a81h2AqKQM4EtzTTHTiKRRAHHx2B8m/uPTygVi8WDniboR2QoWMgo0Ubq29WexokOwmzAJNJcm/Xtmlt353BWiVeQGhRo9u2v3iCmaYRCU06U6npuov2MSM0ox1mllypMCB2TIXYNFSRC5Wfz22fOqVEGThhLU0I7c/X3REYipaZRYDojokdq2cvF/7xuqsNrP2MiSTUKulgUptzRsZMH4Swe5lNDCJXM3OrQEZGEahNXxYTgLb+8Strnde+y7t1f1Bo3RRxlOIYTOAMPrqABd9CEFlCYwDO8wps1s16sd+tj0Vqyipkj+APr8wfxApUH</latexit>

direction

<latexit sha1_base64="XQc9Gx+TJpDcRHx10XCHoi38t30=">AAAB+3icbVBNS8NAEJ3Ur1q/Yj16CRbBU0lE1GPRi8cKthbaUDbbSbt0swm7G2kJ/StePCji1T/izX/jps1BWx8MPN6bYWZekHCmtOt+W6W19Y3NrfJ2ZWd3b//APqy2VZxKii0a81h2AqKQM4EtzTTHTiKRRAHHx2B8m/uPTygVi8WDniboR2QoWMgo0Ubq29WexokOwmzAJNJcm/Xtmlt353BWiVeQGhRo9u2v3iCmaYRCU06U6npuov2MSM0ox1mllypMCB2TIXYNFSRC5Wfz22fOqVEGThhLU0I7c/X3REYipaZRYDojokdq2cvF/7xuqsNrP2MiSTUKulgUptzRsZMH4Swe5lNDCJXM3OrQEZGEahNXxYTgLb+8Strnde+y7t1f1Bo3RRxlOIYTOAMPrqABd9CEFlCYwDO8wps1s16sd+tj0Vqyipkj+APr8wfxApUH</latexit>

direction

<latexit sha1_base64="39vTqvx+0aapVzweurxOO/js6EM=">AAAB+nicbVBNS8NAEN3Ur1q/Uj16CRbBU0lE1GPRi8cK9gPaUDbbSbt0kw27E7XE/hQvHhTx6i/x5r9x2+agrQ8GHu/NMDMvSATX6LrfVmFldW19o7hZ2tre2d2zy/tNLVPFoMGkkKodUA2Cx9BAjgLaiQIaBQJaweh66rfuQWku4zscJ+BHdBDzkDOKRurZ5S7CIwZhJpNEao4w6dkVt+rO4CwTLycVkqPes7+6fcnSCGJkgmrd8dwE/Ywq5EzApNRNNSSUjegAOobGNALtZ7PTJ86xUfpOKJWpGJ2Z+nsio5HW4ygwnRHFoV70puJ/XifF8NLPeJykCDGbLwpT4aB0pjk4fa6AoRgbQpni5laHDamiDE1aJROCt/jyMmmeVr3zqnd7Vqld5XEUySE5IifEIxekRm5InTQIIw/kmbySN+vJerHerY95a8HKZw7IH1ifP09clK8=</latexit>

opposite
<latexit sha1_base64="G2kgTMahiwnnimzaUKMB+uSaYD4=">AAAB9XicbVBNS8NAEN34WetX1aOXxSJ4KomIeix68VjBfkAby2Y7aZduNmF3opbQ/+HFgyJe/S/e/Ddu2xy09cHA470ZZuYFiRQGXffbWVpeWV1bL2wUN7e2d3ZLe/sNE6eaQ53HMtatgBmQQkEdBUpoJRpYFEhoBsPrid98AG1ErO5wlIAfsb4SoeAMrXTfQXjCIMwMi2BMu6WyW3GnoIvEy0mZ5Kh1S1+dXszTCBRyyYxpe26CfsY0Ci5hXOykBhLGh6wPbUuV3WL8bHr1mB5bpUfDWNtSSKfq74mMRcaMosB2RgwHZt6biP957RTDSz8TKkkRFJ8tClNJMaaTCGhPaOAoR5YwroW9lfIB04yjDapoQ/DmX14kjdOKd17xbs/K1as8jgI5JEfkhHjkglTJDamROuFEk2fySt6cR+fFeXc+Zq1LTj5zQP7A+fwByneSsw==</latexit>same

<latexit sha1_base64="XQc9Gx+TJpDcRHx10XCHoi38t30=">AAAB+3icbVBNS8NAEJ3Ur1q/Yj16CRbBU0lE1GPRi8cKthbaUDbbSbt0swm7G2kJ/StePCji1T/izX/jps1BWx8MPN6bYWZekHCmtOt+W6W19Y3NrfJ2ZWd3b//APqy2VZxKii0a81h2AqKQM4EtzTTHTiKRRAHHx2B8m/uPTygVi8WDniboR2QoWMgo0Ubq29WexokOwmzAJNJcm/Xtmlt353BWiVeQGhRo9u2v3iCmaYRCU06U6npuov2MSM0ox1mllypMCB2TIXYNFSRC5Wfz22fOqVEGThhLU0I7c/X3REYipaZRYDojokdq2cvF/7xuqsNrP2MiSTUKulgUptzRsZMH4Swe5lNDCJXM3OrQEZGEahNXxYTgLb+8Strnde+y7t1f1Bo3RRxlOIYTOAMPrqABd9CEFlCYwDO8wps1s16sd+tj0Vqyipkj+APr8wfxApUH</latexit>

direction

<latexit sha1_base64="XQc9Gx+TJpDcRHx10XCHoi38t30=">AAAB+3icbVBNS8NAEJ3Ur1q/Yj16CRbBU0lE1GPRi8cKthbaUDbbSbt0swm7G2kJ/StePCji1T/izX/jps1BWx8MPN6bYWZekHCmtOt+W6W19Y3NrfJ2ZWd3b//APqy2VZxKii0a81h2AqKQM4EtzTTHTiKRRAHHx2B8m/uPTygVi8WDniboR2QoWMgo0Ubq29WexokOwmzAJNJcm/Xtmlt353BWiVeQGhRo9u2v3iCmaYRCU06U6npuov2MSM0ox1mllypMCB2TIXYNFSRC5Wfz22fOqVEGThhLU0I7c/X3REYipaZRYDojokdq2cvF/7xuqsNrP2MiSTUKulgUptzRsZMH4Swe5lNDCJXM3OrQEZGEahNXxYTgLb+8Strnde+y7t1f1Bo3RRxlOIYTOAMPrqABd9CEFlCYwDO8wps1s16sd+tj0Vqyipkj+APr8wfxApUH</latexit>

direction

<latexit sha1_base64="39vTqvx+0aapVzweurxOO/js6EM=">AAAB+nicbVBNS8NAEN3Ur1q/Uj16CRbBU0lE1GPRi8cK9gPaUDbbSbt0kw27E7XE/hQvHhTx6i/x5r9x2+agrQ8GHu/NMDMvSATX6LrfVmFldW19o7hZ2tre2d2zy/tNLVPFoMGkkKodUA2Cx9BAjgLaiQIaBQJaweh66rfuQWku4zscJ+BHdBDzkDOKRurZ5S7CIwZhJpNEao4w6dkVt+rO4CwTLycVkqPes7+6fcnSCGJkgmrd8dwE/Ywq5EzApNRNNSSUjegAOobGNALtZ7PTJ86xUfpOKJWpGJ2Z+nsio5HW4ygwnRHFoV70puJ/XifF8NLPeJykCDGbLwpT4aB0pjk4fa6AoRgbQpni5laHDamiDE1aJROCt/jyMmmeVr3zqnd7Vqld5XEUySE5IifEIxekRm5InTQIIw/kmbySN+vJerHerY95a8HKZw7IH1ifP09clK8=</latexit>

opposite

<latexit sha1_base64="Pv9W7D3cHVNPc7H/OCwgrReMTvI=">AAAB73icbVBNSwMxEJ34WetX1aOXYBE8lV0R9SIUvXis0C9o15JNs21oNrsmWXFZ+ie8eFDEq3/Hm//GtN2Dtj4YeLw3w8w8PxZcG8f5RkvLK6tr64WN4ubW9s5uaW+/qaNEUdagkYhU2yeaCS5Zw3AjWDtWjIS+YC1/dDPxW49MaR7Juklj5oVkIHnAKTFWaqf39Sd8hZ1eqexUnCnwInFzUoYctV7pq9uPaBIyaaggWndcJzZeRpThVLBxsZtoFhM6IgPWsVSSkGkvm947xsdW6eMgUrakwVP190RGQq3T0LedITFDPe9NxP+8TmKCSy/jMk4Mk3S2KEgENhGePI/7XDFqRGoJoYrbWzEdEkWosREVbQju/MuLpHlacc8r7t1ZuXqdx1GAQziCE3DhAqpwCzVoAAUBz/AKb+gBvaB39DFrXUL5zAH8Afr8AcA0jyA=</latexit>

yTx = 0
<latexit sha1_base64="Pv9W7D3cHVNPc7H/OCwgrReMTvI=">AAAB73icbVBNSwMxEJ34WetX1aOXYBE8lV0R9SIUvXis0C9o15JNs21oNrsmWXFZ+ie8eFDEq3/Hm//GtN2Dtj4YeLw3w8w8PxZcG8f5RkvLK6tr64WN4ubW9s5uaW+/qaNEUdagkYhU2yeaCS5Zw3AjWDtWjIS+YC1/dDPxW49MaR7Juklj5oVkIHnAKTFWaqf39Sd8hZ1eqexUnCnwInFzUoYctV7pq9uPaBIyaaggWndcJzZeRpThVLBxsZtoFhM6IgPWsVSSkGkvm947xsdW6eMgUrakwVP190RGQq3T0LedITFDPe9NxP+8TmKCSy/jMk4Mk3S2KEgENhGePI/7XDFqRGoJoYrbWzEdEkWosREVbQju/MuLpHlacc8r7t1ZuXqdx1GAQziCE3DhAqpwCzVoAAUBz/AKb+gBvaB39DFrXUL5zAH8Afr8AcA0jyA=</latexit>

yTx = 0
<latexit sha1_base64="6ZiOlLQOabpBBSGrHiYGux/CWoQ=">AAAB/HicbVBNS8NAEN34WetXtEcvi0XwVBIR9Vj04rGC/YA2lM120y7d7IbdiRhC/StePCji1R/izX/jts1BWx8MPN6bYWZemAhuwPO+nZXVtfWNzdJWeXtnd2/fPThsGZVqyppUCaU7ITFMcMmawEGwTqIZiUPB2uH4Zuq3H5g2XMl7yBIWxGQoecQpASv13UoP2COEUa40jNRQSSImfbfq1bwZ8DLxC1JFBRp996s3UDSNmQQqiDFd30sgyIkGTgWblHupYQmhYzJkXUsliZkJ8tnxE3xilQGOlLYlAc/U3xM5iY3J4tB2xgRGZtGbiv953RSiqyDnMkmBSTpfFKUCg8LTJPCAa0ZBZJYQqrm9FdMR0YSCzatsQ/AXX14mrbOaf1Hz786r9esijhI6QsfoFPnoEtXRLWqgJqIoQ8/oFb05T86L8+58zFtXnGKmgv7A+fwB2p2VjQ==</latexit>

orthogonal
<latexit sha1_base64="6ZiOlLQOabpBBSGrHiYGux/CWoQ=">AAAB/HicbVBNS8NAEN34WetXtEcvi0XwVBIR9Vj04rGC/YA2lM120y7d7IbdiRhC/StePCji1R/izX/jts1BWx8MPN6bYWZemAhuwPO+nZXVtfWNzdJWeXtnd2/fPThsGZVqyppUCaU7ITFMcMmawEGwTqIZiUPB2uH4Zuq3H5g2XMl7yBIWxGQoecQpASv13UoP2COEUa40jNRQSSImfbfq1bwZ8DLxC1JFBRp996s3UDSNmQQqiDFd30sgyIkGTgWblHupYQmhYzJkXUsliZkJ8tnxE3xilQGOlLYlAc/U3xM5iY3J4tB2xgRGZtGbiv953RSiqyDnMkmBSTpfFKUCg8LTJPCAa0ZBZJYQqrm9FdMR0YSCzatsQ/AXX14mrbOaf1Hz786r9esijhI6QsfoFPnoEtXRLWqgJqIoQ8/oFb05T86L8+58zFtXnGKmgv7A+fwB2p2VjQ==</latexit>

orthogonal

<latexit sha1_base64="Pv9W7D3cHVNPc7H/OCwgrReMTvI=">AAAB73icbVBNSwMxEJ34WetX1aOXYBE8lV0R9SIUvXis0C9o15JNs21oNrsmWXFZ+ie8eFDEq3/Hm//GtN2Dtj4YeLw3w8w8PxZcG8f5RkvLK6tr64WN4ubW9s5uaW+/qaNEUdagkYhU2yeaCS5Zw3AjWDtWjIS+YC1/dDPxW49MaR7Juklj5oVkIHnAKTFWaqf39Sd8hZ1eqexUnCnwInFzUoYctV7pq9uPaBIyaaggWndcJzZeRpThVLBxsZtoFhM6IgPWsVSSkGkvm947xsdW6eMgUrakwVP190RGQq3T0LedITFDPe9NxP+8TmKCSy/jMk4Mk3S2KEgENhGePI/7XDFqRGoJoYrbWzEdEkWosREVbQju/MuLpHlacc8r7t1ZuXqdx1GAQziCE3DhAqpwCzVoAAUBz/AKb+gBvaB39DFrXUL5zAH8Afr8AcA0jyA=</latexit>

yTx = 0
<latexit sha1_base64="6ZiOlLQOabpBBSGrHiYGux/CWoQ=">AAAB/HicbVBNS8NAEN34WetXtEcvi0XwVBIR9Vj04rGC/YA2lM120y7d7IbdiRhC/StePCji1R/izX/jts1BWx8MPN6bYWZemAhuwPO+nZXVtfWNzdJWeXtnd2/fPThsGZVqyppUCaU7ITFMcMmawEGwTqIZiUPB2uH4Zuq3H5g2XMl7yBIWxGQoecQpASv13UoP2COEUa40jNRQSSImfbfq1bwZ8DLxC1JFBRp996s3UDSNmQQqiDFd30sgyIkGTgWblHupYQmhYzJkXUsliZkJ8tnxE3xilQGOlLYlAc/U3xM5iY3J4tB2xgRGZtGbiv953RSiqyDnMkmBSTpfFKUCg8LTJPCAa0ZBZJYQqrm9FdMR0YSCzatsQ/AXX14mrbOaf1Hz786r9esijhI6QsfoFPnoEtXRLWqgJqIoQ8/oFb05T86L8+58zFtXnGKmgv7A+fwB2p2VjQ==</latexit>

orthogonal

<latexit sha1_base64="Pv9W7D3cHVNPc7H/OCwgrReMTvI=">AAAB73icbVBNSwMxEJ34WetX1aOXYBE8lV0R9SIUvXis0C9o15JNs21oNrsmWXFZ+ie8eFDEq3/Hm//GtN2Dtj4YeLw3w8w8PxZcG8f5RkvLK6tr64WN4ubW9s5uaW+/qaNEUdagkYhU2yeaCS5Zw3AjWDtWjIS+YC1/dDPxW49MaR7Juklj5oVkIHnAKTFWaqf39Sd8hZ1eqexUnCnwInFzUoYctV7pq9uPaBIyaaggWndcJzZeRpThVLBxsZtoFhM6IgPWsVSSkGkvm947xsdW6eMgUrakwVP190RGQq3T0LedITFDPe9NxP+8TmKCSy/jMk4Mk3S2KEgENhGePI/7XDFqRGoJoYrbWzEdEkWosREVbQju/MuLpHlacc8r7t1ZuXqdx1GAQziCE3DhAqpwCzVoAAUBz/AKb+gBvaB39DFrXUL5zAH8Afr8AcA0jyA=</latexit>

yTx = 0
<latexit sha1_base64="6ZiOlLQOabpBBSGrHiYGux/CWoQ=">AAAB/HicbVBNS8NAEN34WetXtEcvi0XwVBIR9Vj04rGC/YA2lM120y7d7IbdiRhC/StePCji1R/izX/jts1BWx8MPN6bYWZemAhuwPO+nZXVtfWNzdJWeXtnd2/fPThsGZVqyppUCaU7ITFMcMmawEGwTqIZiUPB2uH4Zuq3H5g2XMl7yBIWxGQoecQpASv13UoP2COEUa40jNRQSSImfbfq1bwZ8DLxC1JFBRp996s3UDSNmQQqiDFd30sgyIkGTgWblHupYQmhYzJkXUsliZkJ8tnxE3xilQGOlLYlAc/U3xM5iY3J4tB2xgRGZtGbiv953RSiqyDnMkmBSTpfFKUCg8LTJPCAa0ZBZJYQqrm9FdMR0YSCzatsQ/AXX14mrbOaf1Hz786r9esijhI6QsfoFPnoEtXRLWqgJqIoQ8/oFb05T86L8+58zFtXnGKmgv7A+fwB2p2VjQ==</latexit>

orthogonal

Correlation 

Optimal “slope” 
(Least squares)

<latexit sha1_base64="g79p2IYDlxhvjzG/eAwvkmX69mw=">AAACMXicbVDLSgMxFM34rONr1KWbYBFclZki6kYouumyQl/QqSWTpm1o5kFyRzqM/SU3/om46UIRt/6E6QPswwMJJ+fcy809XiS4AtseGWvrG5tb25kdc3dv/+DQOjquqjCWlFVoKEJZ94higgesAhwEq0eSEd8TrOb178d+7YlJxcOgDEnEmj7pBrzDKQEttaxi8ljGA3xruh7vPk8unOC/RyuP563BouXSUGEXegxIy8raOXsCvEqcGcmiGUot681thzT2WQBUEKUajh1BMyUSOBVsaLqxYhGhfdJlDU0D4jPVTCcbD/G5Vtq4E0p9AsATdb4jJb5Sie/pSp9ATy17Y/E/rxFD56aZ8iCKgQV0OqgTCwwhHseH21wyCiLRhFDJ9V8x7RFJKOiQTR2Cs7zyKqnmc85Vznm4zBbuZnFk0Ck6QxfIQdeogIqohCqIohf0jj7Qp/FqjIwv43taumbMek7QAoyfXy8DqQs=</latexit>

yTx =
����y

����
2

����x
����
2
cos ✓

<latexit sha1_base64="DOAlfII+q8SYEixo2hGBc77LIvA=">AAACAXicbZC7SgNBFIZn4y3G26qNYDMYhFgYdkXURgjaWEbIDZJNmJ1MkiGzF2bOSpYlNr6KjYUitr6FnW/jJNlCE38Y+PjPOZw5vxsKrsCyvo3M0vLK6lp2PbexubW9Y+7u1VQQScqqNBCBbLhEMcF9VgUOgjVCyYjnClZ3h7eTev2BScUDvwJxyByP9H3e45SAtjrmQQsGDAi+xoVRuzI6aSen9lhT3DHzVtGaCi+CnUIepSp3zK9WN6CRx3yggijVtK0QnIRI4FSwca4VKRYSOiR91tToE48pJ5leMMbH2uniXiD18wFP3d8TCfGUij1Xd3oEBmq+NjH/qzUj6F05CffDCJhPZ4t6kcAQ4EkcuMsloyBiDYRKrv+K6YBIQkGHltMh2PMnL0LtrGhfFO3783zpJo0jiw7RESogG12iErpDZVRFFD2iZ/SK3own48V4Nz5mrRkjndlHf2R8/gDR9pXa</latexit>

✓ = (xTx)�1xT y

<latexit sha1_base64="iG3fvMCc1pAPz+24urMNE47M5aE=">AAACDnicbZC7SgNBFIZn4y3G26qlzWAIWIXdIGojBG0sI5gLZEOYncwmQ2Znl5mzYtjkCWx8FRsLRWyt7XwbJ5sUmvjDwMd/zuHM+f1YcA2O823lVlbX1jfym4Wt7Z3dPXv/oKGjRFFWp5GIVMsnmgkuWR04CNaKFSOhL1jTH15P6817pjSP5B2MYtYJSV/ygFMCxuraJXyJvUARmo7Ho/G4W5kYeMjAo5HGHgwYkK5ddMpOJrwM7hyKaK5a1/7yehFNQiaBCqJ123Vi6KREAaeCTQpeollM6JD0WdugJCHTnTQ7Z4JLxunhIFLmScCZ+3siJaHWo9A3nSGBgV6sTc3/au0EgotOymWcAJN0tihIBIYIT7PBPa4YBTEyQKji5q+YDogJB0yCBROCu3jyMjQqZfes7N6eFqtX8zjy6AgdoxPkonNURTeohuqIokf0jF7Rm/VkvVjv1sesNWfNZw7RH1mfP+x8nK4=</latexit>

=
||y||2
||x||2

cos ✓
<latexit sha1_base64="KRQTS1NNt+kRtFfelBN2tQp4ieU=">AAACFnicbZDLSgMxFIYz9VbrrerSTbAIblpmRNRl0Y3LCvYCnTJk0kwbmskMyRlxqH0KN76KGxeKuBV3vo1pO4q2Hkj4+f5zSM7vx4JrsO1PK7ewuLS8kl8trK1vbG4Vt3caOkoUZXUaiUi1fKKZ4JLVgYNgrVgxEvqCNf3Bxdhv3jCleSSvIY1ZJyQ9yQNOCRjkFctuyKXnQp8BwW7B9XnvbnLhtHz7jX+gVyzZFXtSeF44mSihrGpe8cPtRjQJmQQqiNZtx46hMyQKOBVsVHATzWJCB6TH2kZKEjLdGU7WGuEDQ7o4iJQ5EvCE/p4YklDrNPRNZ0igr2e9MfzPaycQnHWGXMYJMEmnDwWJwBDhcUa4yxWjIFIjCFXc/BXTPlGEgkmyYEJwZleeF42jinNSca6OS9XzLI482kP76BA56BRV0SWqoTqi6B49omf0Yj1YT9ar9TZtzVnZzC76U9b7Fyhqn2I=</latexit>

min
✓

����y � x✓
����

<latexit sha1_base64="1PFUHrkM9ZET4wYGTBbYyhDirNw=">AAACB3icbVDLSgMxFL3js9bXqEtBgkVwVWaKqBuh6MZlBfuAdhgyaaYNzWSGJCOW2p0bf8WNC0Xc+gvu/BvT6Sy09UBuDufcS3JPkHCmtON8WwuLS8srq4W14vrG5ta2vbPbUHEqCa2TmMeyFWBFORO0rpnmtJVIiqOA02YwuJr4zTsqFYvFrR4m1ItwT7CQEayN5NsHnYD1HrKC7tH0zqpfQRfI9e2SU3YyoHni5qQEOWq+/dXpxiSNqNCEY6XarpNob4SlZoTTcbGTKppgMsA92jZU4Igqb5TtMUZHRumiMJbmCI0y9ffECEdKDaPAdEZY99WsNxH/89qpDs+9ERNJqqkg04fClCMdo0koqMskJZoPDcFEMvNXRPpYYqJNdEUTgju78jxpVMruadm9OSlVL/M4CrAPh3AMLpxBFa6hBnUg8AjP8Apv1pP1Yr1bH9PWBSuf2YM/sD5/AActmBw=</latexit>����x
����
2
= 1

<latexit sha1_base64="lg5XvDB5yr7O2J5wpdZLiQKoEvU=">AAACB3icbVDLSgMxFL1TX7W+Rl0KEiyCqzJTRN0IRTcuK9gHtMOQSTNtaOZBkhGGsTs3/oobF4q49Rfc+Tem01lo64HcHM65l+QeL+ZMKsv6NkpLyyura+X1ysbm1vaOubvXllEiCG2RiEei62FJOQtpSzHFaTcWFAcepx1vfD31O/dUSBaFdyqNqRPgYch8RrDSkmse9j02fMgLStHszqtbR5fIds2qVbNyoEViF6QKBZqu+dUfRCQJaKgIx1L2bCtWToaFYoTTSaWfSBpjMsZD2tM0xAGVTpbvMUHHWhkgPxL6hArl6u+JDAdSpoGnOwOsRnLem4r/eb1E+RdOxsI4UTQks4f8hCMVoWkoaMAEJYqnmmAimP4rIiMsMFE6uooOwZ5feZG06zX7rGbfnlYbV0UcZTiAIzgBG86hATfQhBYQeIRneIU348l4Md6Nj1lryShm9uEPjM8fCMOYHQ==</latexit>����y
����
2
= 1

For

Relationship to Regression



<latexit sha1_base64="rZFbP9/+iCpDKb7e6ByNUNooboQ=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5IUUY9FLx4r2A9oQtlsN+3SzSbuToQS4l/x4kERr/4Qb/4bt20O2vpg4PHeDDPzgkRwDY7zbZXW1jc2t8rblZ3dvf0D+/Coo+NUUdamsYhVLyCaCS5ZGzgI1ksUI1EgWDeY3Mz87iNTmsfyHqYJ8yMykjzklICRBnbVg1ARmrl55ukHBVkjzwd2zak7c+BV4hakhgq0BvaXN4xpGjEJVBCt+66TgJ8RBZwKlle8VLOE0AkZsb6hkkRM+9n8+ByfGmWIw1iZkoDn6u+JjERaT6PAdEYExnrZm4n/ef0Uwis/4zJJgUm6WBSmAkOMZ0ngIVeMgpgaQqji5lZMx8SEASavignBXX55lXQadfei7t6d15rXRRxldIxO0Bly0SVqolvUQm1E0RQ9o1f0Zj1ZL9a79bFoLVnFTBX9gfX5A3U7lUw=</latexit>

1p
2

<latexit sha1_base64="FqR3tR+n5cRqz/P+RMdHb1w5G0Y=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5JIUY9FLx4r2A9oQtlsN+3SzSbuToQS4l/x4kERr/4Qb/4bt20O2vpg4PHeDDPzgkRwDY7zbZXW1jc2t8rblZ3dvf0D+/Coo+NUUdamsYhVLyCaCS5ZGzgI1ksUI1EgWDeY3Mz87iNTmsfyHqYJ8yMykjzklICRBnbVg1ARmrl55ukHBVkjzwd2zak7c+BV4hakhgq0BvaXN4xpGjEJVBCt+66TgJ8RBZwKlle8VLOE0AkZsb6hkkRM+9n8+ByfGmWIw1iZkoDn6u+JjERaT6PAdEYExnrZm4n/ef0Uwis/4zJJgUm6WBSmAkOMZ0ngIVeMgpgaQqji5lZMx8SEASavignBXX55lXTO6+5F3b1r1JrXRRxldIxO0Bly0SVqolvUQm1E0RQ9o1f0Zj1ZL9a79bFoLVnFTBX9gfX5A3hHlU4=</latexit>

1p
4

<latexit sha1_base64="HbGa8jFWS9KNKCwN6rF4ewuSWJU=">AAAB/XicbVDLSsNAFJ34rPUVHzs3wSK4KhmR6rLoxmUF+4AmlMl00g6dTOLMjVBD8FfcuFDErf/hzr9x2mahrQcuHM65l3vvCRLBNbjut7W0vLK6tl7aKG9ube/s2nv7LR2nirImjUWsOgHRTHDJmsBBsE6iGIkCwdrB6Hritx+Y0jyWdzBOmB+RgeQhpwSM1LMPPQgVoRnOM0/fK8hwLc97dsWtulM4iwQXpIIKNHr2l9ePaRoxCVQQrbvYTcDPiAJOBcvLXqpZQuiIDFjXUEkipv1sen3unBil74SxMiXBmaq/JzISaT2OAtMZERjqeW8i/ud1Uwgv/YzLJAUm6WxRmAoHYmcShdPnilEQY0MIVdzc6tAhMWmACaxsQsDzLy+S1lkV16r49rxSvyriKKEjdIxOEUYXqI5uUAM1EUWP6Bm9ojfryXqx3q2PWeuSVcwcoD+wPn8A8gKViw==</latexit>

1p
16

<latexit sha1_base64="Wzu8OGIeUVc6iZTpCri+/TCQK64=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5GSyCq5JIqS6LblxWsA9oQplMJ+3QySTO3Ag1BH/FjQtF3Pof7vwbp4+Fth64cDjnXu69J0gE1+A431ZhZXVtfaO4Wdra3tnds/cPWjpOFWVNGotYdQKimeCSNYGDYJ1EMRIFgrWD0fXEbz8wpXks72CcMD8iA8lDTgkYqWcfeRAqQjM3zzx9ryCrVfO8Z5edijMFXibunJTRHI2e/eX1Y5pGTAIVROuu6yTgZ0QBp4LlJS/VLCF0RAasa6gkEdN+Nr0+x6dG6eMwVqYk4Kn6eyIjkdbjKDCdEYGhXvQm4n9eN4Xw0s+4TFJgks4WhanAEONJFLjPFaMgxoYQqri5FdMhMWmACaxkQnAXX14mrfOKW6u4t9Vy/WoeRxEdoxN0hlx0geroBjVQE1H0iJ7RK3qznqwX6936mLUWrPnMIfoD6/MH9pmVjg==</latexit>

1p
64

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

1<latexit sha1_base64="QUWdm3PMmHJVRcuNt5SVsVTDOGs=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5KIaI9FLx4r2A9oQ9lsN+3SzSbuToQQ4l/x4kERr/4Qb/4bt20O2vpg4PHeDDPz/FhwDY7zbZXW1jc2t8rblZ3dvf0D+/Coo6NEUdamkYhUzyeaCS5ZGzgI1osVI6EvWNef3sz87iNTmkfyHtKYeSEZSx5wSsBIQ7s6gEARmrl5NtAPCrJGng/tmlN35sCrxC1IDRVoDe2vwSiiScgkUEG07rtODF5GFHAqWF4ZJJrFhE7JmPUNlSRk2svmx+f41CgjHETKlAQ8V39PZCTUOg190xkSmOhlbyb+5/UTCBpexmWcAJN0sShIBIYIz5LAI64YBZEaQqji5lZMJ8SEASavignBXX55lXTO6+5l3b27qDWvizjK6BidoDPkoivURLeohdqIohQ9o1f0Zj1ZL9a79bFoLVnFTBX9gfX5A35flVI=</latexit>

1p
8

<latexit sha1_base64="UtP1TwRCOIovCHB6hkolSOqY5n8=">AAAB83icbVDLSgNBEOyNrxhfUY9eBoPoKeyKqMegF48RzAOyS5idzCZDZh/M9IrLkt/w4kERr/6MN//GSbIHTSxoKKq66e7yEyk02va3VVpZXVvfKG9WtrZ3dveq+wdtHaeK8RaLZay6PtVcioi3UKDk3URxGvqSd/zx7dTvPHKlRRw9YJZwL6TDSASCUTSSm/WFi/wJ81M96Vdrdt2egSwTpyA1KNDsV7/cQczSkEfIJNW659gJejlVKJjkk4qbap5QNqZD3jM0oiHXXj67eUJOjDIgQaxMRUhm6u+JnIZaZ6FvOkOKI73oTcX/vF6KwbWXiyhJkUdsvihIJcGYTAMgA6E4Q5kZQpkS5lbCRlRRhiamignBWXx5mbTP685l3bm/qDVuijjKcATHcAYOXEED7qAJLWCQwDO8wpuVWi/Wu/Uxby1Zxcwh/IH1+QNmQJHs</latexit>

yi’s

<latexit sha1_base64="EimcDH+eRonDS6ajMgq0eBi6D0o=">AAAB73icbVBNSwMxEJ31s9avqkcvwSJ4KhsR9SIUvXis0C9o15JNs21oNrsmWXFZ+ie8eFDEq3/Hm//GtN2Dtj4YeLw3w8w8PxZcG9f9dpaWV1bX1gsbxc2t7Z3d0t5+U0eJoqxBIxGptk80E1yyhuFGsHasGAl9wVr+6Gbitx6Z0jySdZPGzAvJQPKAU2Ks1E7v60/oCuFeqexW3CnQIsE5KUOOWq/01e1HNAmZNFQQrTvYjY2XEWU4FWxc7CaaxYSOyIB1LJUkZNrLpveO0bFV+iiIlC1p0FT9PZGRUOs09G1nSMxQz3sT8T+vk5jg0su4jBPDJJ0tChKBTIQmz6M+V4wakVpCqOL2VkSHRBFqbERFGwKef3mRNE8r+LyC787K1es8jgIcwhGcAIYLqMIt1KABFAQ8wyu8OQ/Oi/PufMxal5x85gD+wPn8AcG4jyE=</latexit>

yTx = 1
<latexit sha1_base64="ZJ56SzDcltdUT+7hjsZW6DVmnzM=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbBi2VXRL0IRS8eK/RL2rVk07QNTbJLkhWXpb/CiwdFvPpzvPlvTNs9aOuDgcd7M8zMCyLOtHHdbye3tLyyupZfL2xsbm3vFHf3GjqMFaF1EvJQtQKsKWeS1g0znLYiRbEIOG0Go5uJ33ykSrNQ1kwSUV/ggWR9RrCx0n3yUHtCV+jE6xZLbtmdAi0SLyMlyFDtFr86vZDEgkpDONa67bmR8VOsDCOcjgudWNMIkxEe0LalEguq/XR68BgdWaWH+qGyJQ2aqr8nUiy0TkRgOwU2Qz3vTcT/vHZs+pd+ymQUGyrJbFE/5siEaPI96jFFieGJJZgoZm9FZIgVJsZmVLAhePMvL5LGadk7L3t3Z6XKdRZHHg7gEI7BgwuowC1UoQ4EBDzDK7w5ynlx3p2PWWvOyWb24Q+czx8tOo9Y</latexit>

yTx = �1

<latexit sha1_base64="ZJ56SzDcltdUT+7hjsZW6DVmnzM=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbBi2VXRL0IRS8eK/RL2rVk07QNTbJLkhWXpb/CiwdFvPpzvPlvTNs9aOuDgcd7M8zMCyLOtHHdbye3tLyyupZfL2xsbm3vFHf3GjqMFaF1EvJQtQKsKWeS1g0znLYiRbEIOG0Go5uJ33ykSrNQ1kwSUV/ggWR9RrCx0n3yUHtCV+jE6xZLbtmdAi0SLyMlyFDtFr86vZDEgkpDONa67bmR8VOsDCOcjgudWNMIkxEe0LalEguq/XR68BgdWaWH+qGyJQ2aqr8nUiy0TkRgOwU2Qz3vTcT/vHZs+pd+ymQUGyrJbFE/5siEaPI96jFFieGJJZgoZm9FZIgVJsZmVLAhePMvL5LGadk7L3t3Z6XKdRZHHg7gEI7BgwuowC1UoQ4EBDzDK7w5ynlx3p2PWWvOyWb24Q+czx8tOo9Y</latexit>

yTx = �1
<latexit sha1_base64="EimcDH+eRonDS6ajMgq0eBi6D0o=">AAAB73icbVBNSwMxEJ31s9avqkcvwSJ4KhsR9SIUvXis0C9o15JNs21oNrsmWXFZ+ie8eFDEq3/Hm//GtN2Dtj4YeLw3w8w8PxZcG9f9dpaWV1bX1gsbxc2t7Z3d0t5+U0eJoqxBIxGptk80E1yyhuFGsHasGAl9wVr+6Gbitx6Z0jySdZPGzAvJQPKAU2Ks1E7v60/oCuFeqexW3CnQIsE5KUOOWq/01e1HNAmZNFQQrTvYjY2XEWU4FWxc7CaaxYSOyIB1LJUkZNrLpveO0bFV+iiIlC1p0FT9PZGRUOs09G1nSMxQz3sT8T+vk5jg0su4jBPDJJ0tChKBTIQmz6M+V4wakVpCqOL2VkSHRBFqbERFGwKef3mRNE8r+LyC787K1es8jgIcwhGcAIYLqMIt1KABFAQ8wyu8OQ/Oi/PufMxal5x85gD+wPn8AcG4jyE=</latexit>

yTx = 1
<latexit sha1_base64="G2kgTMahiwnnimzaUKMB+uSaYD4=">AAAB9XicbVBNS8NAEN34WetX1aOXxSJ4KomIeix68VjBfkAby2Y7aZduNmF3opbQ/+HFgyJe/S/e/Ddu2xy09cHA470ZZuYFiRQGXffbWVpeWV1bL2wUN7e2d3ZLe/sNE6eaQ53HMtatgBmQQkEdBUpoJRpYFEhoBsPrid98AG1ErO5wlIAfsb4SoeAMrXTfQXjCIMwMi2BMu6WyW3GnoIvEy0mZ5Kh1S1+dXszTCBRyyYxpe26CfsY0Ci5hXOykBhLGh6wPbUuV3WL8bHr1mB5bpUfDWNtSSKfq74mMRcaMosB2RgwHZt6biP957RTDSz8TKkkRFJ8tClNJMaaTCGhPaOAoR5YwroW9lfIB04yjDapoQ/DmX14kjdOKd17xbs/K1as8jgI5JEfkhHjkglTJDamROuFEk2fySt6cR+fFeXc+Zq1LTj5zQP7A+fwByneSsw==</latexit>same

<latexit sha1_base64="XQc9Gx+TJpDcRHx10XCHoi38t30=">AAAB+3icbVBNS8NAEJ3Ur1q/Yj16CRbBU0lE1GPRi8cKthbaUDbbSbt0swm7G2kJ/StePCji1T/izX/jps1BWx8MPN6bYWZekHCmtOt+W6W19Y3NrfJ2ZWd3b//APqy2VZxKii0a81h2AqKQM4EtzTTHTiKRRAHHx2B8m/uPTygVi8WDniboR2QoWMgo0Ubq29WexokOwmzAJNJcm/Xtmlt353BWiVeQGhRo9u2v3iCmaYRCU06U6npuov2MSM0ox1mllypMCB2TIXYNFSRC5Wfz22fOqVEGThhLU0I7c/X3REYipaZRYDojokdq2cvF/7xuqsNrP2MiSTUKulgUptzRsZMH4Swe5lNDCJXM3OrQEZGEahNXxYTgLb+8Strnde+y7t1f1Bo3RRxlOIYTOAMPrqABd9CEFlCYwDO8wps1s16sd+tj0Vqyipkj+APr8wfxApUH</latexit>

direction

<latexit sha1_base64="XQc9Gx+TJpDcRHx10XCHoi38t30=">AAAB+3icbVBNS8NAEJ3Ur1q/Yj16CRbBU0lE1GPRi8cKthbaUDbbSbt0swm7G2kJ/StePCji1T/izX/jps1BWx8MPN6bYWZekHCmtOt+W6W19Y3NrfJ2ZWd3b//APqy2VZxKii0a81h2AqKQM4EtzTTHTiKRRAHHx2B8m/uPTygVi8WDniboR2QoWMgo0Ubq29WexokOwmzAJNJcm/Xtmlt353BWiVeQGhRo9u2v3iCmaYRCU06U6npuov2MSM0ox1mllypMCB2TIXYNFSRC5Wfz22fOqVEGThhLU0I7c/X3REYipaZRYDojokdq2cvF/7xuqsNrP2MiSTUKulgUptzRsZMH4Swe5lNDCJXM3OrQEZGEahNXxYTgLb+8Strnde+y7t1f1Bo3RRxlOIYTOAMPrqABd9CEFlCYwDO8wps1s16sd+tj0Vqyipkj+APr8wfxApUH</latexit>

direction

<latexit sha1_base64="39vTqvx+0aapVzweurxOO/js6EM=">AAAB+nicbVBNS8NAEN3Ur1q/Uj16CRbBU0lE1GPRi8cK9gPaUDbbSbt0kw27E7XE/hQvHhTx6i/x5r9x2+agrQ8GHu/NMDMvSATX6LrfVmFldW19o7hZ2tre2d2zy/tNLVPFoMGkkKodUA2Cx9BAjgLaiQIaBQJaweh66rfuQWku4zscJ+BHdBDzkDOKRurZ5S7CIwZhJpNEao4w6dkVt+rO4CwTLycVkqPes7+6fcnSCGJkgmrd8dwE/Ywq5EzApNRNNSSUjegAOobGNALtZ7PTJ86xUfpOKJWpGJ2Z+nsio5HW4ygwnRHFoV70puJ/XifF8NLPeJykCDGbLwpT4aB0pjk4fa6AoRgbQpni5laHDamiDE1aJROCt/jyMmmeVr3zqnd7Vqld5XEUySE5IifEIxekRm5InTQIIw/kmbySN+vJerHerY95a8HKZw7IH1ifP09clK8=</latexit>

opposite
<latexit sha1_base64="G2kgTMahiwnnimzaUKMB+uSaYD4=">AAAB9XicbVBNS8NAEN34WetX1aOXxSJ4KomIeix68VjBfkAby2Y7aZduNmF3opbQ/+HFgyJe/S/e/Ddu2xy09cHA470ZZuYFiRQGXffbWVpeWV1bL2wUN7e2d3ZLe/sNE6eaQ53HMtatgBmQQkEdBUpoJRpYFEhoBsPrid98AG1ErO5wlIAfsb4SoeAMrXTfQXjCIMwMi2BMu6WyW3GnoIvEy0mZ5Kh1S1+dXszTCBRyyYxpe26CfsY0Ci5hXOykBhLGh6wPbUuV3WL8bHr1mB5bpUfDWNtSSKfq74mMRcaMosB2RgwHZt6biP957RTDSz8TKkkRFJ8tClNJMaaTCGhPaOAoR5YwroW9lfIB04yjDapoQ/DmX14kjdOKd17xbs/K1as8jgI5JEfkhHjkglTJDamROuFEk2fySt6cR+fFeXc+Zq1LTj5zQP7A+fwByneSsw==</latexit>same

<latexit sha1_base64="XQc9Gx+TJpDcRHx10XCHoi38t30=">AAAB+3icbVBNS8NAEJ3Ur1q/Yj16CRbBU0lE1GPRi8cKthbaUDbbSbt0swm7G2kJ/StePCji1T/izX/jps1BWx8MPN6bYWZekHCmtOt+W6W19Y3NrfJ2ZWd3b//APqy2VZxKii0a81h2AqKQM4EtzTTHTiKRRAHHx2B8m/uPTygVi8WDniboR2QoWMgo0Ubq29WexokOwmzAJNJcm/Xtmlt353BWiVeQGhRo9u2v3iCmaYRCU06U6npuov2MSM0ox1mllypMCB2TIXYNFSRC5Wfz22fOqVEGThhLU0I7c/X3REYipaZRYDojokdq2cvF/7xuqsNrP2MiSTUKulgUptzRsZMH4Swe5lNDCJXM3OrQEZGEahNXxYTgLb+8Strnde+y7t1f1Bo3RRxlOIYTOAMPrqABd9CEFlCYwDO8wps1s16sd+tj0Vqyipkj+APr8wfxApUH</latexit>

direction

<latexit sha1_base64="XQc9Gx+TJpDcRHx10XCHoi38t30=">AAAB+3icbVBNS8NAEJ3Ur1q/Yj16CRbBU0lE1GPRi8cKthbaUDbbSbt0swm7G2kJ/StePCji1T/izX/jps1BWx8MPN6bYWZekHCmtOt+W6W19Y3NrfJ2ZWd3b//APqy2VZxKii0a81h2AqKQM4EtzTTHTiKRRAHHx2B8m/uPTygVi8WDniboR2QoWMgo0Ubq29WexokOwmzAJNJcm/Xtmlt353BWiVeQGhRo9u2v3iCmaYRCU06U6npuov2MSM0ox1mllypMCB2TIXYNFSRC5Wfz22fOqVEGThhLU0I7c/X3REYipaZRYDojokdq2cvF/7xuqsNrP2MiSTUKulgUptzRsZMH4Swe5lNDCJXM3OrQEZGEahNXxYTgLb+8Strnde+y7t1f1Bo3RRxlOIYTOAMPrqABd9CEFlCYwDO8wps1s16sd+tj0Vqyipkj+APr8wfxApUH</latexit>

direction

<latexit sha1_base64="39vTqvx+0aapVzweurxOO/js6EM=">AAAB+nicbVBNS8NAEN3Ur1q/Uj16CRbBU0lE1GPRi8cK9gPaUDbbSbt0kw27E7XE/hQvHhTx6i/x5r9x2+agrQ8GHu/NMDMvSATX6LrfVmFldW19o7hZ2tre2d2zy/tNLVPFoMGkkKodUA2Cx9BAjgLaiQIaBQJaweh66rfuQWku4zscJ+BHdBDzkDOKRurZ5S7CIwZhJpNEao4w6dkVt+rO4CwTLycVkqPes7+6fcnSCGJkgmrd8dwE/Ywq5EzApNRNNSSUjegAOobGNALtZ7PTJ86xUfpOKJWpGJ2Z+nsio5HW4ygwnRHFoV70puJ/XifF8NLPeJykCDGbLwpT4aB0pjk4fa6AoRgbQpni5laHDamiDE1aJROCt/jyMmmeVr3zqnd7Vqld5XEUySE5IifEIxekRm5InTQIIw/kmbySN+vJerHerY95a8HKZw7IH1ifP09clK8=</latexit>

opposite

<latexit sha1_base64="Pv9W7D3cHVNPc7H/OCwgrReMTvI=">AAAB73icbVBNSwMxEJ34WetX1aOXYBE8lV0R9SIUvXis0C9o15JNs21oNrsmWXFZ+ie8eFDEq3/Hm//GtN2Dtj4YeLw3w8w8PxZcG8f5RkvLK6tr64WN4ubW9s5uaW+/qaNEUdagkYhU2yeaCS5Zw3AjWDtWjIS+YC1/dDPxW49MaR7Juklj5oVkIHnAKTFWaqf39Sd8hZ1eqexUnCnwInFzUoYctV7pq9uPaBIyaaggWndcJzZeRpThVLBxsZtoFhM6IgPWsVSSkGkvm947xsdW6eMgUrakwVP190RGQq3T0LedITFDPe9NxP+8TmKCSy/jMk4Mk3S2KEgENhGePI/7XDFqRGoJoYrbWzEdEkWosREVbQju/MuLpHlacc8r7t1ZuXqdx1GAQziCE3DhAqpwCzVoAAUBz/AKb+gBvaB39DFrXUL5zAH8Afr8AcA0jyA=</latexit>

yTx = 0
<latexit sha1_base64="Pv9W7D3cHVNPc7H/OCwgrReMTvI=">AAAB73icbVBNSwMxEJ34WetX1aOXYBE8lV0R9SIUvXis0C9o15JNs21oNrsmWXFZ+ie8eFDEq3/Hm//GtN2Dtj4YeLw3w8w8PxZcG8f5RkvLK6tr64WN4ubW9s5uaW+/qaNEUdagkYhU2yeaCS5Zw3AjWDtWjIS+YC1/dDPxW49MaR7Juklj5oVkIHnAKTFWaqf39Sd8hZ1eqexUnCnwInFzUoYctV7pq9uPaBIyaaggWndcJzZeRpThVLBxsZtoFhM6IgPWsVSSkGkvm947xsdW6eMgUrakwVP190RGQq3T0LedITFDPe9NxP+8TmKCSy/jMk4Mk3S2KEgENhGePI/7XDFqRGoJoYrbWzEdEkWosREVbQju/MuLpHlacc8r7t1ZuXqdx1GAQziCE3DhAqpwCzVoAAUBz/AKb+gBvaB39DFrXUL5zAH8Afr8AcA0jyA=</latexit>

yTx = 0
<latexit sha1_base64="6ZiOlLQOabpBBSGrHiYGux/CWoQ=">AAAB/HicbVBNS8NAEN34WetXtEcvi0XwVBIR9Vj04rGC/YA2lM120y7d7IbdiRhC/StePCji1R/izX/jts1BWx8MPN6bYWZemAhuwPO+nZXVtfWNzdJWeXtnd2/fPThsGZVqyppUCaU7ITFMcMmawEGwTqIZiUPB2uH4Zuq3H5g2XMl7yBIWxGQoecQpASv13UoP2COEUa40jNRQSSImfbfq1bwZ8DLxC1JFBRp996s3UDSNmQQqiDFd30sgyIkGTgWblHupYQmhYzJkXUsliZkJ8tnxE3xilQGOlLYlAc/U3xM5iY3J4tB2xgRGZtGbiv953RSiqyDnMkmBSTpfFKUCg8LTJPCAa0ZBZJYQqrm9FdMR0YSCzatsQ/AXX14mrbOaf1Hz786r9esijhI6QsfoFPnoEtXRLWqgJqIoQ8/oFb05T86L8+58zFtXnGKmgv7A+fwB2p2VjQ==</latexit>

orthogonal
<latexit sha1_base64="6ZiOlLQOabpBBSGrHiYGux/CWoQ=">AAAB/HicbVBNS8NAEN34WetXtEcvi0XwVBIR9Vj04rGC/YA2lM120y7d7IbdiRhC/StePCji1R/izX/jts1BWx8MPN6bYWZemAhuwPO+nZXVtfWNzdJWeXtnd2/fPThsGZVqyppUCaU7ITFMcMmawEGwTqIZiUPB2uH4Zuq3H5g2XMl7yBIWxGQoecQpASv13UoP2COEUa40jNRQSSImfbfq1bwZ8DLxC1JFBRp996s3UDSNmQQqiDFd30sgyIkGTgWblHupYQmhYzJkXUsliZkJ8tnxE3xilQGOlLYlAc/U3xM5iY3J4tB2xgRGZtGbiv953RSiqyDnMkmBSTpfFKUCg8LTJPCAa0ZBZJYQqrm9FdMR0YSCzatsQ/AXX14mrbOaf1Hz786r9esijhI6QsfoFPnoEtXRLWqgJqIoQ8/oFb05T86L8+58zFtXnGKmgv7A+fwB2p2VjQ==</latexit>

orthogonal

<latexit sha1_base64="Pv9W7D3cHVNPc7H/OCwgrReMTvI=">AAAB73icbVBNSwMxEJ34WetX1aOXYBE8lV0R9SIUvXis0C9o15JNs21oNrsmWXFZ+ie8eFDEq3/Hm//GtN2Dtj4YeLw3w8w8PxZcG8f5RkvLK6tr64WN4ubW9s5uaW+/qaNEUdagkYhU2yeaCS5Zw3AjWDtWjIS+YC1/dDPxW49MaR7Juklj5oVkIHnAKTFWaqf39Sd8hZ1eqexUnCnwInFzUoYctV7pq9uPaBIyaaggWndcJzZeRpThVLBxsZtoFhM6IgPWsVSSkGkvm947xsdW6eMgUrakwVP190RGQq3T0LedITFDPe9NxP+8TmKCSy/jMk4Mk3S2KEgENhGePI/7XDFqRGoJoYrbWzEdEkWosREVbQju/MuLpHlacc8r7t1ZuXqdx1GAQziCE3DhAqpwCzVoAAUBz/AKb+gBvaB39DFrXUL5zAH8Afr8AcA0jyA=</latexit>

yTx = 0
<latexit sha1_base64="6ZiOlLQOabpBBSGrHiYGux/CWoQ=">AAAB/HicbVBNS8NAEN34WetXtEcvi0XwVBIR9Vj04rGC/YA2lM120y7d7IbdiRhC/StePCji1R/izX/jts1BWx8MPN6bYWZemAhuwPO+nZXVtfWNzdJWeXtnd2/fPThsGZVqyppUCaU7ITFMcMmawEGwTqIZiUPB2uH4Zuq3H5g2XMl7yBIWxGQoecQpASv13UoP2COEUa40jNRQSSImfbfq1bwZ8DLxC1JFBRp996s3UDSNmQQqiDFd30sgyIkGTgWblHupYQmhYzJkXUsliZkJ8tnxE3xilQGOlLYlAc/U3xM5iY3J4tB2xgRGZtGbiv953RSiqyDnMkmBSTpfFKUCg8LTJPCAa0ZBZJYQqrm9FdMR0YSCzatsQ/AXX14mrbOaf1Hz786r9esijhI6QsfoFPnoEtXRLWqgJqIoQ8/oFb05T86L8+58zFtXnGKmgv7A+fwB2p2VjQ==</latexit>

orthogonal

<latexit sha1_base64="Pv9W7D3cHVNPc7H/OCwgrReMTvI=">AAAB73icbVBNSwMxEJ34WetX1aOXYBE8lV0R9SIUvXis0C9o15JNs21oNrsmWXFZ+ie8eFDEq3/Hm//GtN2Dtj4YeLw3w8w8PxZcG8f5RkvLK6tr64WN4ubW9s5uaW+/qaNEUdagkYhU2yeaCS5Zw3AjWDtWjIS+YC1/dDPxW49MaR7Juklj5oVkIHnAKTFWaqf39Sd8hZ1eqexUnCnwInFzUoYctV7pq9uPaBIyaaggWndcJzZeRpThVLBxsZtoFhM6IgPWsVSSkGkvm947xsdW6eMgUrakwVP190RGQq3T0LedITFDPe9NxP+8TmKCSy/jMk4Mk3S2KEgENhGePI/7XDFqRGoJoYrbWzEdEkWosREVbQju/MuLpHlacc8r7t1ZuXqdx1GAQziCE3DhAqpwCzVoAAUBz/AKb+gBvaB39DFrXUL5zAH8Afr8AcA0jyA=</latexit>

yTx = 0
<latexit sha1_base64="6ZiOlLQOabpBBSGrHiYGux/CWoQ=">AAAB/HicbVBNS8NAEN34WetXtEcvi0XwVBIR9Vj04rGC/YA2lM120y7d7IbdiRhC/StePCji1R/izX/jts1BWx8MPN6bYWZemAhuwPO+nZXVtfWNzdJWeXtnd2/fPThsGZVqyppUCaU7ITFMcMmawEGwTqIZiUPB2uH4Zuq3H5g2XMl7yBIWxGQoecQpASv13UoP2COEUa40jNRQSSImfbfq1bwZ8DLxC1JFBRp996s3UDSNmQQqiDFd30sgyIkGTgWblHupYQmhYzJkXUsliZkJ8tnxE3xilQGOlLYlAc/U3xM5iY3J4tB2xgRGZtGbiv953RSiqyDnMkmBSTpfFKUCg8LTJPCAa0ZBZJYQqrm9FdMR0YSCzatsQ/AXX14mrbOaf1Hz786r9esijhI6QsfoFPnoEtXRLWqgJqIoQ8/oFb05T86L8+58zFtXnGKmgv7A+fwB2p2VjQ==</latexit>

orthogonal

Correlation 

Optimal “slope” 
(Least squares)

<latexit sha1_base64="g79p2IYDlxhvjzG/eAwvkmX69mw=">AAACMXicbVDLSgMxFM34rONr1KWbYBFclZki6kYouumyQl/QqSWTpm1o5kFyRzqM/SU3/om46UIRt/6E6QPswwMJJ+fcy809XiS4AtseGWvrG5tb25kdc3dv/+DQOjquqjCWlFVoKEJZ94higgesAhwEq0eSEd8TrOb178d+7YlJxcOgDEnEmj7pBrzDKQEttaxi8ljGA3xruh7vPk8unOC/RyuP563BouXSUGEXegxIy8raOXsCvEqcGcmiGUot681thzT2WQBUEKUajh1BMyUSOBVsaLqxYhGhfdJlDU0D4jPVTCcbD/G5Vtq4E0p9AsATdb4jJb5Sie/pSp9ATy17Y/E/rxFD56aZ8iCKgQV0OqgTCwwhHseH21wyCiLRhFDJ9V8x7RFJKOiQTR2Cs7zyKqnmc85Vznm4zBbuZnFk0Ck6QxfIQdeogIqohCqIohf0jj7Qp/FqjIwv43taumbMek7QAoyfXy8DqQs=</latexit>

yTx =
����y

����
2

����x
����
2
cos ✓

<latexit sha1_base64="DOAlfII+q8SYEixo2hGBc77LIvA=">AAACAXicbZC7SgNBFIZn4y3G26qNYDMYhFgYdkXURgjaWEbIDZJNmJ1MkiGzF2bOSpYlNr6KjYUitr6FnW/jJNlCE38Y+PjPOZw5vxsKrsCyvo3M0vLK6lp2PbexubW9Y+7u1VQQScqqNBCBbLhEMcF9VgUOgjVCyYjnClZ3h7eTev2BScUDvwJxyByP9H3e45SAtjrmQQsGDAi+xoVRuzI6aSen9lhT3DHzVtGaCi+CnUIepSp3zK9WN6CRx3yggijVtK0QnIRI4FSwca4VKRYSOiR91tToE48pJ5leMMbH2uniXiD18wFP3d8TCfGUij1Xd3oEBmq+NjH/qzUj6F05CffDCJhPZ4t6kcAQ4EkcuMsloyBiDYRKrv+K6YBIQkGHltMh2PMnL0LtrGhfFO3783zpJo0jiw7RESogG12iErpDZVRFFD2iZ/SK3own48V4Nz5mrRkjndlHf2R8/gDR9pXa</latexit>

✓ = (xTx)�1xT y

<latexit sha1_base64="iG3fvMCc1pAPz+24urMNE47M5aE=">AAACDnicbZC7SgNBFIZn4y3G26qlzWAIWIXdIGojBG0sI5gLZEOYncwmQ2Znl5mzYtjkCWx8FRsLRWyt7XwbJ5sUmvjDwMd/zuHM+f1YcA2O823lVlbX1jfym4Wt7Z3dPXv/oKGjRFFWp5GIVMsnmgkuWR04CNaKFSOhL1jTH15P6817pjSP5B2MYtYJSV/ygFMCxuraJXyJvUARmo7Ho/G4W5kYeMjAo5HGHgwYkK5ddMpOJrwM7hyKaK5a1/7yehFNQiaBCqJ123Vi6KREAaeCTQpeollM6JD0WdugJCHTnTQ7Z4JLxunhIFLmScCZ+3siJaHWo9A3nSGBgV6sTc3/au0EgotOymWcAJN0tihIBIYIT7PBPa4YBTEyQKji5q+YDogJB0yCBROCu3jyMjQqZfes7N6eFqtX8zjy6AgdoxPkonNURTeohuqIokf0jF7Rm/VkvVjv1sesNWfNZw7RH1mfP+x8nK4=</latexit>

=
||y||2
||x||2

cos ✓
<latexit sha1_base64="KRQTS1NNt+kRtFfelBN2tQp4ieU=">AAACFnicbZDLSgMxFIYz9VbrrerSTbAIblpmRNRl0Y3LCvYCnTJk0kwbmskMyRlxqH0KN76KGxeKuBV3vo1pO4q2Hkj4+f5zSM7vx4JrsO1PK7ewuLS8kl8trK1vbG4Vt3caOkoUZXUaiUi1fKKZ4JLVgYNgrVgxEvqCNf3Bxdhv3jCleSSvIY1ZJyQ9yQNOCRjkFctuyKXnQp8BwW7B9XnvbnLhtHz7jX+gVyzZFXtSeF44mSihrGpe8cPtRjQJmQQqiNZtx46hMyQKOBVsVHATzWJCB6TH2kZKEjLdGU7WGuEDQ7o4iJQ5EvCE/p4YklDrNPRNZ0igr2e9MfzPaycQnHWGXMYJMEmnDwWJwBDhcUa4yxWjIFIjCFXc/BXTPlGEgkmyYEJwZleeF42jinNSca6OS9XzLI482kP76BA56BRV0SWqoTqi6B49omf0Yj1YT9ar9TZtzVnZzC76U9b7Fyhqn2I=</latexit>

min
✓

����y � x✓
����

<latexit sha1_base64="1PFUHrkM9ZET4wYGTBbYyhDirNw=">AAACB3icbVDLSgMxFL3js9bXqEtBgkVwVWaKqBuh6MZlBfuAdhgyaaYNzWSGJCOW2p0bf8WNC0Xc+gvu/BvT6Sy09UBuDufcS3JPkHCmtON8WwuLS8srq4W14vrG5ta2vbPbUHEqCa2TmMeyFWBFORO0rpnmtJVIiqOA02YwuJr4zTsqFYvFrR4m1ItwT7CQEayN5NsHnYD1HrKC7tH0zqpfQRfI9e2SU3YyoHni5qQEOWq+/dXpxiSNqNCEY6XarpNob4SlZoTTcbGTKppgMsA92jZU4Igqb5TtMUZHRumiMJbmCI0y9ffECEdKDaPAdEZY99WsNxH/89qpDs+9ERNJqqkg04fClCMdo0koqMskJZoPDcFEMvNXRPpYYqJNdEUTgju78jxpVMruadm9OSlVL/M4CrAPh3AMLpxBFa6hBnUg8AjP8Apv1pP1Yr1bH9PWBSuf2YM/sD5/AActmBw=</latexit>����x
����
2
= 1

<latexit sha1_base64="lg5XvDB5yr7O2J5wpdZLiQKoEvU=">AAACB3icbVDLSgMxFL1TX7W+Rl0KEiyCqzJTRN0IRTcuK9gHtMOQSTNtaOZBkhGGsTs3/oobF4q49Rfc+Tem01lo64HcHM65l+QeL+ZMKsv6NkpLyyura+X1ysbm1vaOubvXllEiCG2RiEei62FJOQtpSzHFaTcWFAcepx1vfD31O/dUSBaFdyqNqRPgYch8RrDSkmse9j02fMgLStHszqtbR5fIds2qVbNyoEViF6QKBZqu+dUfRCQJaKgIx1L2bCtWToaFYoTTSaWfSBpjMsZD2tM0xAGVTpbvMUHHWhkgPxL6hArl6u+JDAdSpoGnOwOsRnLem4r/eb1E+RdOxsI4UTQks4f8hCMVoWkoaMAEJYqnmmAimP4rIiMsMFE6uooOwZ5feZG06zX7rGbfnlYbV0UcZTiAIzgBG86hATfQhBYQeIRneIU348l4Md6Nj1lryShm9uEPjM8fCMOYHQ==</latexit>����y
����
2
= 1

For

<latexit sha1_base64="l8UswYNxEf/uv2WZlBT7pME+kXg=">AAAB+nicbVDLSsNAFJ3UV62vVJduBovgqiQi6kKh6MZlhb6gjWUynbRDJ5Mwc6OG2E9x40IRt36JO//G6WOhrQcuHM65l3vv8WPBNTjOt5VbWl5ZXcuvFzY2t7Z37OJuQ0eJoqxOIxGplk80E1yyOnAQrBUrRkJfsKY/vB77zXumNI9kDdKYeSHpSx5wSsBIXbuY3tUe8SXuwIABwRfY7dolp+xMgBeJOyMlNEO1a391ehFNQiaBCqJ123Vi8DKigFPBRoVOollM6JD0WdtQSUKmvWxy+ggfGqWHg0iZkoAn6u+JjIRap6FvOkMCAz3vjcX/vHYCwbmXcRknwCSdLgoSgSHC4xxwjytGQaSGEKq4uRXTAVGEgkmrYEJw519eJI3jsntadm9PSpWrWRx5tI8O0BFy0RmqoBtURXVE0QN6Rq/ozXqyXqx362PamrNmM3voD6zPHxuIkpo=</latexit>

yTx = ✓ < 1

Relationship to Regression



<latexit sha1_base64="rZFbP9/+iCpDKb7e6ByNUNooboQ=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5IUUY9FLx4r2A9oQtlsN+3SzSbuToQS4l/x4kERr/4Qb/4bt20O2vpg4PHeDDPzgkRwDY7zbZXW1jc2t8rblZ3dvf0D+/Coo+NUUdamsYhVLyCaCS5ZGzgI1ksUI1EgWDeY3Mz87iNTmsfyHqYJ8yMykjzklICRBnbVg1ARmrl55ukHBVkjzwd2zak7c+BV4hakhgq0BvaXN4xpGjEJVBCt+66TgJ8RBZwKlle8VLOE0AkZsb6hkkRM+9n8+ByfGmWIw1iZkoDn6u+JjERaT6PAdEYExnrZm4n/ef0Uwis/4zJJgUm6WBSmAkOMZ0ngIVeMgpgaQqji5lZMx8SEASavignBXX55lXQadfei7t6d15rXRRxldIxO0Bly0SVqolvUQm1E0RQ9o1f0Zj1ZL9a79bFoLVnFTBX9gfX5A3U7lUw=</latexit>

1p
2

<latexit sha1_base64="FqR3tR+n5cRqz/P+RMdHb1w5G0Y=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5JIUY9FLx4r2A9oQtlsN+3SzSbuToQS4l/x4kERr/4Qb/4bt20O2vpg4PHeDDPzgkRwDY7zbZXW1jc2t8rblZ3dvf0D+/Coo+NUUdamsYhVLyCaCS5ZGzgI1ksUI1EgWDeY3Mz87iNTmsfyHqYJ8yMykjzklICRBnbVg1ARmrl55ukHBVkjzwd2zak7c+BV4hakhgq0BvaXN4xpGjEJVBCt+66TgJ8RBZwKlle8VLOE0AkZsb6hkkRM+9n8+ByfGmWIw1iZkoDn6u+JjERaT6PAdEYExnrZm4n/ef0Uwis/4zJJgUm6WBSmAkOMZ0ngIVeMgpgaQqji5lZMx8SEASavignBXX55lXTO6+5F3b1r1JrXRRxldIxO0Bly0SVqolvUQm1E0RQ9o1f0Zj1ZL9a79bFoLVnFTBX9gfX5A3hHlU4=</latexit>

1p
4

<latexit sha1_base64="HbGa8jFWS9KNKCwN6rF4ewuSWJU=">AAAB/XicbVDLSsNAFJ34rPUVHzs3wSK4KhmR6rLoxmUF+4AmlMl00g6dTOLMjVBD8FfcuFDErf/hzr9x2mahrQcuHM65l3vvCRLBNbjut7W0vLK6tl7aKG9ube/s2nv7LR2nirImjUWsOgHRTHDJmsBBsE6iGIkCwdrB6Hritx+Y0jyWdzBOmB+RgeQhpwSM1LMPPQgVoRnOM0/fK8hwLc97dsWtulM4iwQXpIIKNHr2l9ePaRoxCVQQrbvYTcDPiAJOBcvLXqpZQuiIDFjXUEkipv1sen3unBil74SxMiXBmaq/JzISaT2OAtMZERjqeW8i/ud1Uwgv/YzLJAUm6WxRmAoHYmcShdPnilEQY0MIVdzc6tAhMWmACaxsQsDzLy+S1lkV16r49rxSvyriKKEjdIxOEUYXqI5uUAM1EUWP6Bm9ojfryXqx3q2PWeuSVcwcoD+wPn8A8gKViw==</latexit>

1p
16

<latexit sha1_base64="Wzu8OGIeUVc6iZTpCri+/TCQK64=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5GSyCq5JIqS6LblxWsA9oQplMJ+3QySTO3Ag1BH/FjQtF3Pof7vwbp4+Fth64cDjnXu69J0gE1+A431ZhZXVtfaO4Wdra3tnds/cPWjpOFWVNGotYdQKimeCSNYGDYJ1EMRIFgrWD0fXEbz8wpXks72CcMD8iA8lDTgkYqWcfeRAqQjM3zzx9ryCrVfO8Z5edijMFXibunJTRHI2e/eX1Y5pGTAIVROuu6yTgZ0QBp4LlJS/VLCF0RAasa6gkEdN+Nr0+x6dG6eMwVqYk4Kn6eyIjkdbjKDCdEYGhXvQm4n9eN4Xw0s+4TFJgks4WhanAEONJFLjPFaMgxoYQqri5FdMhMWmACaxkQnAXX14mrfOKW6u4t9Vy/WoeRxEdoxN0hlx0geroBjVQE1H0iJ7RK3qznqwX6936mLUWrPnMIfoD6/MH9pmVjg==</latexit>

1p
64

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

1<latexit sha1_base64="QUWdm3PMmHJVRcuNt5SVsVTDOGs=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5KIaI9FLx4r2A9oQ9lsN+3SzSbuToQQ4l/x4kERr/4Qb/4bt20O2vpg4PHeDDPz/FhwDY7zbZXW1jc2t8rblZ3dvf0D+/Coo6NEUdamkYhUzyeaCS5ZGzgI1osVI6EvWNef3sz87iNTmkfyHtKYeSEZSx5wSsBIQ7s6gEARmrl5NtAPCrJGng/tmlN35sCrxC1IDRVoDe2vwSiiScgkUEG07rtODF5GFHAqWF4ZJJrFhE7JmPUNlSRk2svmx+f41CgjHETKlAQ8V39PZCTUOg190xkSmOhlbyb+5/UTCBpexmWcAJN0sShIBIYIz5LAI64YBZEaQqji5lZMJ8SEASavignBXX55lXTO6+5l3b27qDWvizjK6BidoDPkoivURLeohdqIohQ9o1f0Zj1ZL9a79bFoLVnFTBX9gfX5A35flVI=</latexit>

1p
8

<latexit sha1_base64="UtP1TwRCOIovCHB6hkolSOqY5n8=">AAAB83icbVDLSgNBEOyNrxhfUY9eBoPoKeyKqMegF48RzAOyS5idzCZDZh/M9IrLkt/w4kERr/6MN//GSbIHTSxoKKq66e7yEyk02va3VVpZXVvfKG9WtrZ3dveq+wdtHaeK8RaLZay6PtVcioi3UKDk3URxGvqSd/zx7dTvPHKlRRw9YJZwL6TDSASCUTSSm/WFi/wJ81M96Vdrdt2egSwTpyA1KNDsV7/cQczSkEfIJNW659gJejlVKJjkk4qbap5QNqZD3jM0oiHXXj67eUJOjDIgQaxMRUhm6u+JnIZaZ6FvOkOKI73oTcX/vF6KwbWXiyhJkUdsvihIJcGYTAMgA6E4Q5kZQpkS5lbCRlRRhiamignBWXx5mbTP685l3bm/qDVuijjKcATHcAYOXEED7qAJLWCQwDO8wpuVWi/Wu/Uxby1Zxcwh/IH1+QNmQJHs</latexit>

yi’s

<latexit sha1_base64="EimcDH+eRonDS6ajMgq0eBi6D0o=">AAAB73icbVBNSwMxEJ31s9avqkcvwSJ4KhsR9SIUvXis0C9o15JNs21oNrsmWXFZ+ie8eFDEq3/Hm//GtN2Dtj4YeLw3w8w8PxZcG9f9dpaWV1bX1gsbxc2t7Z3d0t5+U0eJoqxBIxGptk80E1yyhuFGsHasGAl9wVr+6Gbitx6Z0jySdZPGzAvJQPKAU2Ks1E7v60/oCuFeqexW3CnQIsE5KUOOWq/01e1HNAmZNFQQrTvYjY2XEWU4FWxc7CaaxYSOyIB1LJUkZNrLpveO0bFV+iiIlC1p0FT9PZGRUOs09G1nSMxQz3sT8T+vk5jg0su4jBPDJJ0tChKBTIQmz6M+V4wakVpCqOL2VkSHRBFqbERFGwKef3mRNE8r+LyC787K1es8jgIcwhGcAIYLqMIt1KABFAQ8wyu8OQ/Oi/PufMxal5x85gD+wPn8AcG4jyE=</latexit>

yTx = 1
<latexit sha1_base64="ZJ56SzDcltdUT+7hjsZW6DVmnzM=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbBi2VXRL0IRS8eK/RL2rVk07QNTbJLkhWXpb/CiwdFvPpzvPlvTNs9aOuDgcd7M8zMCyLOtHHdbye3tLyyupZfL2xsbm3vFHf3GjqMFaF1EvJQtQKsKWeS1g0znLYiRbEIOG0Go5uJ33ykSrNQ1kwSUV/ggWR9RrCx0n3yUHtCV+jE6xZLbtmdAi0SLyMlyFDtFr86vZDEgkpDONa67bmR8VOsDCOcjgudWNMIkxEe0LalEguq/XR68BgdWaWH+qGyJQ2aqr8nUiy0TkRgOwU2Qz3vTcT/vHZs+pd+ymQUGyrJbFE/5siEaPI96jFFieGJJZgoZm9FZIgVJsZmVLAhePMvL5LGadk7L3t3Z6XKdRZHHg7gEI7BgwuowC1UoQ4EBDzDK7w5ynlx3p2PWWvOyWb24Q+czx8tOo9Y</latexit>

yTx = �1

<latexit sha1_base64="ZJ56SzDcltdUT+7hjsZW6DVmnzM=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbBi2VXRL0IRS8eK/RL2rVk07QNTbJLkhWXpb/CiwdFvPpzvPlvTNs9aOuDgcd7M8zMCyLOtHHdbye3tLyyupZfL2xsbm3vFHf3GjqMFaF1EvJQtQKsKWeS1g0znLYiRbEIOG0Go5uJ33ykSrNQ1kwSUV/ggWR9RrCx0n3yUHtCV+jE6xZLbtmdAi0SLyMlyFDtFr86vZDEgkpDONa67bmR8VOsDCOcjgudWNMIkxEe0LalEguq/XR68BgdWaWH+qGyJQ2aqr8nUiy0TkRgOwU2Qz3vTcT/vHZs+pd+ymQUGyrJbFE/5siEaPI96jFFieGJJZgoZm9FZIgVJsZmVLAhePMvL5LGadk7L3t3Z6XKdRZHHg7gEI7BgwuowC1UoQ4EBDzDK7w5ynlx3p2PWWvOyWb24Q+czx8tOo9Y</latexit>

yTx = �1
<latexit sha1_base64="EimcDH+eRonDS6ajMgq0eBi6D0o=">AAAB73icbVBNSwMxEJ31s9avqkcvwSJ4KhsR9SIUvXis0C9o15JNs21oNrsmWXFZ+ie8eFDEq3/Hm//GtN2Dtj4YeLw3w8w8PxZcG9f9dpaWV1bX1gsbxc2t7Z3d0t5+U0eJoqxBIxGptk80E1yyhuFGsHasGAl9wVr+6Gbitx6Z0jySdZPGzAvJQPKAU2Ks1E7v60/oCuFeqexW3CnQIsE5KUOOWq/01e1HNAmZNFQQrTvYjY2XEWU4FWxc7CaaxYSOyIB1LJUkZNrLpveO0bFV+iiIlC1p0FT9PZGRUOs09G1nSMxQz3sT8T+vk5jg0su4jBPDJJ0tChKBTIQmz6M+V4wakVpCqOL2VkSHRBFqbERFGwKef3mRNE8r+LyC787K1es8jgIcwhGcAIYLqMIt1KABFAQ8wyu8OQ/Oi/PufMxal5x85gD+wPn8AcG4jyE=</latexit>

yTx = 1
<latexit sha1_base64="G2kgTMahiwnnimzaUKMB+uSaYD4=">AAAB9XicbVBNS8NAEN34WetX1aOXxSJ4KomIeix68VjBfkAby2Y7aZduNmF3opbQ/+HFgyJe/S/e/Ddu2xy09cHA470ZZuYFiRQGXffbWVpeWV1bL2wUN7e2d3ZLe/sNE6eaQ53HMtatgBmQQkEdBUpoJRpYFEhoBsPrid98AG1ErO5wlIAfsb4SoeAMrXTfQXjCIMwMi2BMu6WyW3GnoIvEy0mZ5Kh1S1+dXszTCBRyyYxpe26CfsY0Ci5hXOykBhLGh6wPbUuV3WL8bHr1mB5bpUfDWNtSSKfq74mMRcaMosB2RgwHZt6biP957RTDSz8TKkkRFJ8tClNJMaaTCGhPaOAoR5YwroW9lfIB04yjDapoQ/DmX14kjdOKd17xbs/K1as8jgI5JEfkhHjkglTJDamROuFEk2fySt6cR+fFeXc+Zq1LTj5zQP7A+fwByneSsw==</latexit>same

<latexit sha1_base64="XQc9Gx+TJpDcRHx10XCHoi38t30=">AAAB+3icbVBNS8NAEJ3Ur1q/Yj16CRbBU0lE1GPRi8cKthbaUDbbSbt0swm7G2kJ/StePCji1T/izX/jps1BWx8MPN6bYWZekHCmtOt+W6W19Y3NrfJ2ZWd3b//APqy2VZxKii0a81h2AqKQM4EtzTTHTiKRRAHHx2B8m/uPTygVi8WDniboR2QoWMgo0Ubq29WexokOwmzAJNJcm/Xtmlt353BWiVeQGhRo9u2v3iCmaYRCU06U6npuov2MSM0ox1mllypMCB2TIXYNFSRC5Wfz22fOqVEGThhLU0I7c/X3REYipaZRYDojokdq2cvF/7xuqsNrP2MiSTUKulgUptzRsZMH4Swe5lNDCJXM3OrQEZGEahNXxYTgLb+8Strnde+y7t1f1Bo3RRxlOIYTOAMPrqABd9CEFlCYwDO8wps1s16sd+tj0Vqyipkj+APr8wfxApUH</latexit>

direction

<latexit sha1_base64="XQc9Gx+TJpDcRHx10XCHoi38t30=">AAAB+3icbVBNS8NAEJ3Ur1q/Yj16CRbBU0lE1GPRi8cKthbaUDbbSbt0swm7G2kJ/StePCji1T/izX/jps1BWx8MPN6bYWZekHCmtOt+W6W19Y3NrfJ2ZWd3b//APqy2VZxKii0a81h2AqKQM4EtzTTHTiKRRAHHx2B8m/uPTygVi8WDniboR2QoWMgo0Ubq29WexokOwmzAJNJcm/Xtmlt353BWiVeQGhRo9u2v3iCmaYRCU06U6npuov2MSM0ox1mllypMCB2TIXYNFSRC5Wfz22fOqVEGThhLU0I7c/X3REYipaZRYDojokdq2cvF/7xuqsNrP2MiSTUKulgUptzRsZMH4Swe5lNDCJXM3OrQEZGEahNXxYTgLb+8Strnde+y7t1f1Bo3RRxlOIYTOAMPrqABd9CEFlCYwDO8wps1s16sd+tj0Vqyipkj+APr8wfxApUH</latexit>

direction

<latexit sha1_base64="39vTqvx+0aapVzweurxOO/js6EM=">AAAB+nicbVBNS8NAEN3Ur1q/Uj16CRbBU0lE1GPRi8cK9gPaUDbbSbt0kw27E7XE/hQvHhTx6i/x5r9x2+agrQ8GHu/NMDMvSATX6LrfVmFldW19o7hZ2tre2d2zy/tNLVPFoMGkkKodUA2Cx9BAjgLaiQIaBQJaweh66rfuQWku4zscJ+BHdBDzkDOKRurZ5S7CIwZhJpNEao4w6dkVt+rO4CwTLycVkqPes7+6fcnSCGJkgmrd8dwE/Ywq5EzApNRNNSSUjegAOobGNALtZ7PTJ86xUfpOKJWpGJ2Z+nsio5HW4ygwnRHFoV70puJ/XifF8NLPeJykCDGbLwpT4aB0pjk4fa6AoRgbQpni5laHDamiDE1aJROCt/jyMmmeVr3zqnd7Vqld5XEUySE5IifEIxekRm5InTQIIw/kmbySN+vJerHerY95a8HKZw7IH1ifP09clK8=</latexit>

opposite
<latexit sha1_base64="G2kgTMahiwnnimzaUKMB+uSaYD4=">AAAB9XicbVBNS8NAEN34WetX1aOXxSJ4KomIeix68VjBfkAby2Y7aZduNmF3opbQ/+HFgyJe/S/e/Ddu2xy09cHA470ZZuYFiRQGXffbWVpeWV1bL2wUN7e2d3ZLe/sNE6eaQ53HMtatgBmQQkEdBUpoJRpYFEhoBsPrid98AG1ErO5wlIAfsb4SoeAMrXTfQXjCIMwMi2BMu6WyW3GnoIvEy0mZ5Kh1S1+dXszTCBRyyYxpe26CfsY0Ci5hXOykBhLGh6wPbUuV3WL8bHr1mB5bpUfDWNtSSKfq74mMRcaMosB2RgwHZt6biP957RTDSz8TKkkRFJ8tClNJMaaTCGhPaOAoR5YwroW9lfIB04yjDapoQ/DmX14kjdOKd17xbs/K1as8jgI5JEfkhHjkglTJDamROuFEk2fySt6cR+fFeXc+Zq1LTj5zQP7A+fwByneSsw==</latexit>same

<latexit sha1_base64="XQc9Gx+TJpDcRHx10XCHoi38t30=">AAAB+3icbVBNS8NAEJ3Ur1q/Yj16CRbBU0lE1GPRi8cKthbaUDbbSbt0swm7G2kJ/StePCji1T/izX/jps1BWx8MPN6bYWZekHCmtOt+W6W19Y3NrfJ2ZWd3b//APqy2VZxKii0a81h2AqKQM4EtzTTHTiKRRAHHx2B8m/uPTygVi8WDniboR2QoWMgo0Ubq29WexokOwmzAJNJcm/Xtmlt353BWiVeQGhRo9u2v3iCmaYRCU06U6npuov2MSM0ox1mllypMCB2TIXYNFSRC5Wfz22fOqVEGThhLU0I7c/X3REYipaZRYDojokdq2cvF/7xuqsNrP2MiSTUKulgUptzRsZMH4Swe5lNDCJXM3OrQEZGEahNXxYTgLb+8Strnde+y7t1f1Bo3RRxlOIYTOAMPrqABd9CEFlCYwDO8wps1s16sd+tj0Vqyipkj+APr8wfxApUH</latexit>

direction

<latexit sha1_base64="XQc9Gx+TJpDcRHx10XCHoi38t30=">AAAB+3icbVBNS8NAEJ3Ur1q/Yj16CRbBU0lE1GPRi8cKthbaUDbbSbt0swm7G2kJ/StePCji1T/izX/jps1BWx8MPN6bYWZekHCmtOt+W6W19Y3NrfJ2ZWd3b//APqy2VZxKii0a81h2AqKQM4EtzTTHTiKRRAHHx2B8m/uPTygVi8WDniboR2QoWMgo0Ubq29WexokOwmzAJNJcm/Xtmlt353BWiVeQGhRo9u2v3iCmaYRCU06U6npuov2MSM0ox1mllypMCB2TIXYNFSRC5Wfz22fOqVEGThhLU0I7c/X3REYipaZRYDojokdq2cvF/7xuqsNrP2MiSTUKulgUptzRsZMH4Swe5lNDCJXM3OrQEZGEahNXxYTgLb+8Strnde+y7t1f1Bo3RRxlOIYTOAMPrqABd9CEFlCYwDO8wps1s16sd+tj0Vqyipkj+APr8wfxApUH</latexit>

direction

<latexit sha1_base64="39vTqvx+0aapVzweurxOO/js6EM=">AAAB+nicbVBNS8NAEN3Ur1q/Uj16CRbBU0lE1GPRi8cK9gPaUDbbSbt0kw27E7XE/hQvHhTx6i/x5r9x2+agrQ8GHu/NMDMvSATX6LrfVmFldW19o7hZ2tre2d2zy/tNLVPFoMGkkKodUA2Cx9BAjgLaiQIaBQJaweh66rfuQWku4zscJ+BHdBDzkDOKRurZ5S7CIwZhJpNEao4w6dkVt+rO4CwTLycVkqPes7+6fcnSCGJkgmrd8dwE/Ywq5EzApNRNNSSUjegAOobGNALtZ7PTJ86xUfpOKJWpGJ2Z+nsio5HW4ygwnRHFoV70puJ/XifF8NLPeJykCDGbLwpT4aB0pjk4fa6AoRgbQpni5laHDamiDE1aJROCt/jyMmmeVr3zqnd7Vqld5XEUySE5IifEIxekRm5InTQIIw/kmbySN+vJerHerY95a8HKZw7IH1ifP09clK8=</latexit>

opposite

<latexit sha1_base64="Pv9W7D3cHVNPc7H/OCwgrReMTvI=">AAAB73icbVBNSwMxEJ34WetX1aOXYBE8lV0R9SIUvXis0C9o15JNs21oNrsmWXFZ+ie8eFDEq3/Hm//GtN2Dtj4YeLw3w8w8PxZcG8f5RkvLK6tr64WN4ubW9s5uaW+/qaNEUdagkYhU2yeaCS5Zw3AjWDtWjIS+YC1/dDPxW49MaR7Juklj5oVkIHnAKTFWaqf39Sd8hZ1eqexUnCnwInFzUoYctV7pq9uPaBIyaaggWndcJzZeRpThVLBxsZtoFhM6IgPWsVSSkGkvm947xsdW6eMgUrakwVP190RGQq3T0LedITFDPe9NxP+8TmKCSy/jMk4Mk3S2KEgENhGePI/7XDFqRGoJoYrbWzEdEkWosREVbQju/MuLpHlacc8r7t1ZuXqdx1GAQziCE3DhAqpwCzVoAAUBz/AKb+gBvaB39DFrXUL5zAH8Afr8AcA0jyA=</latexit>

yTx = 0
<latexit sha1_base64="Pv9W7D3cHVNPc7H/OCwgrReMTvI=">AAAB73icbVBNSwMxEJ34WetX1aOXYBE8lV0R9SIUvXis0C9o15JNs21oNrsmWXFZ+ie8eFDEq3/Hm//GtN2Dtj4YeLw3w8w8PxZcG8f5RkvLK6tr64WN4ubW9s5uaW+/qaNEUdagkYhU2yeaCS5Zw3AjWDtWjIS+YC1/dDPxW49MaR7Juklj5oVkIHnAKTFWaqf39Sd8hZ1eqexUnCnwInFzUoYctV7pq9uPaBIyaaggWndcJzZeRpThVLBxsZtoFhM6IgPWsVSSkGkvm947xsdW6eMgUrakwVP190RGQq3T0LedITFDPe9NxP+8TmKCSy/jMk4Mk3S2KEgENhGePI/7XDFqRGoJoYrbWzEdEkWosREVbQju/MuLpHlacc8r7t1ZuXqdx1GAQziCE3DhAqpwCzVoAAUBz/AKb+gBvaB39DFrXUL5zAH8Afr8AcA0jyA=</latexit>

yTx = 0
<latexit sha1_base64="6ZiOlLQOabpBBSGrHiYGux/CWoQ=">AAAB/HicbVBNS8NAEN34WetXtEcvi0XwVBIR9Vj04rGC/YA2lM120y7d7IbdiRhC/StePCji1R/izX/jts1BWx8MPN6bYWZemAhuwPO+nZXVtfWNzdJWeXtnd2/fPThsGZVqyppUCaU7ITFMcMmawEGwTqIZiUPB2uH4Zuq3H5g2XMl7yBIWxGQoecQpASv13UoP2COEUa40jNRQSSImfbfq1bwZ8DLxC1JFBRp996s3UDSNmQQqiDFd30sgyIkGTgWblHupYQmhYzJkXUsliZkJ8tnxE3xilQGOlLYlAc/U3xM5iY3J4tB2xgRGZtGbiv953RSiqyDnMkmBSTpfFKUCg8LTJPCAa0ZBZJYQqrm9FdMR0YSCzatsQ/AXX14mrbOaf1Hz786r9esijhI6QsfoFPnoEtXRLWqgJqIoQ8/oFb05T86L8+58zFtXnGKmgv7A+fwB2p2VjQ==</latexit>

orthogonal
<latexit sha1_base64="6ZiOlLQOabpBBSGrHiYGux/CWoQ=">AAAB/HicbVBNS8NAEN34WetXtEcvi0XwVBIR9Vj04rGC/YA2lM120y7d7IbdiRhC/StePCji1R/izX/jts1BWx8MPN6bYWZemAhuwPO+nZXVtfWNzdJWeXtnd2/fPThsGZVqyppUCaU7ITFMcMmawEGwTqIZiUPB2uH4Zuq3H5g2XMl7yBIWxGQoecQpASv13UoP2COEUa40jNRQSSImfbfq1bwZ8DLxC1JFBRp996s3UDSNmQQqiDFd30sgyIkGTgWblHupYQmhYzJkXUsliZkJ8tnxE3xilQGOlLYlAc/U3xM5iY3J4tB2xgRGZtGbiv953RSiqyDnMkmBSTpfFKUCg8LTJPCAa0ZBZJYQqrm9FdMR0YSCzatsQ/AXX14mrbOaf1Hz786r9esijhI6QsfoFPnoEtXRLWqgJqIoQ8/oFb05T86L8+58zFtXnGKmgv7A+fwB2p2VjQ==</latexit>

orthogonal

<latexit sha1_base64="Pv9W7D3cHVNPc7H/OCwgrReMTvI=">AAAB73icbVBNSwMxEJ34WetX1aOXYBE8lV0R9SIUvXis0C9o15JNs21oNrsmWXFZ+ie8eFDEq3/Hm//GtN2Dtj4YeLw3w8w8PxZcG8f5RkvLK6tr64WN4ubW9s5uaW+/qaNEUdagkYhU2yeaCS5Zw3AjWDtWjIS+YC1/dDPxW49MaR7Juklj5oVkIHnAKTFWaqf39Sd8hZ1eqexUnCnwInFzUoYctV7pq9uPaBIyaaggWndcJzZeRpThVLBxsZtoFhM6IgPWsVSSkGkvm947xsdW6eMgUrakwVP190RGQq3T0LedITFDPe9NxP+8TmKCSy/jMk4Mk3S2KEgENhGePI/7XDFqRGoJoYrbWzEdEkWosREVbQju/MuLpHlacc8r7t1ZuXqdx1GAQziCE3DhAqpwCzVoAAUBz/AKb+gBvaB39DFrXUL5zAH8Afr8AcA0jyA=</latexit>

yTx = 0
<latexit sha1_base64="6ZiOlLQOabpBBSGrHiYGux/CWoQ=">AAAB/HicbVBNS8NAEN34WetXtEcvi0XwVBIR9Vj04rGC/YA2lM120y7d7IbdiRhC/StePCji1R/izX/jts1BWx8MPN6bYWZemAhuwPO+nZXVtfWNzdJWeXtnd2/fPThsGZVqyppUCaU7ITFMcMmawEGwTqIZiUPB2uH4Zuq3H5g2XMl7yBIWxGQoecQpASv13UoP2COEUa40jNRQSSImfbfq1bwZ8DLxC1JFBRp996s3UDSNmQQqiDFd30sgyIkGTgWblHupYQmhYzJkXUsliZkJ8tnxE3xilQGOlLYlAc/U3xM5iY3J4tB2xgRGZtGbiv953RSiqyDnMkmBSTpfFKUCg8LTJPCAa0ZBZJYQqrm9FdMR0YSCzatsQ/AXX14mrbOaf1Hz786r9esijhI6QsfoFPnoEtXRLWqgJqIoQ8/oFb05T86L8+58zFtXnGKmgv7A+fwB2p2VjQ==</latexit>

orthogonal

<latexit sha1_base64="Pv9W7D3cHVNPc7H/OCwgrReMTvI=">AAAB73icbVBNSwMxEJ34WetX1aOXYBE8lV0R9SIUvXis0C9o15JNs21oNrsmWXFZ+ie8eFDEq3/Hm//GtN2Dtj4YeLw3w8w8PxZcG8f5RkvLK6tr64WN4ubW9s5uaW+/qaNEUdagkYhU2yeaCS5Zw3AjWDtWjIS+YC1/dDPxW49MaR7Juklj5oVkIHnAKTFWaqf39Sd8hZ1eqexUnCnwInFzUoYctV7pq9uPaBIyaaggWndcJzZeRpThVLBxsZtoFhM6IgPWsVSSkGkvm947xsdW6eMgUrakwVP190RGQq3T0LedITFDPe9NxP+8TmKCSy/jMk4Mk3S2KEgENhGePI/7XDFqRGoJoYrbWzEdEkWosREVbQju/MuLpHlacc8r7t1ZuXqdx1GAQziCE3DhAqpwCzVoAAUBz/AKb+gBvaB39DFrXUL5zAH8Afr8AcA0jyA=</latexit>

yTx = 0
<latexit sha1_base64="6ZiOlLQOabpBBSGrHiYGux/CWoQ=">AAAB/HicbVBNS8NAEN34WetXtEcvi0XwVBIR9Vj04rGC/YA2lM120y7d7IbdiRhC/StePCji1R/izX/jts1BWx8MPN6bYWZemAhuwPO+nZXVtfWNzdJWeXtnd2/fPThsGZVqyppUCaU7ITFMcMmawEGwTqIZiUPB2uH4Zuq3H5g2XMl7yBIWxGQoecQpASv13UoP2COEUa40jNRQSSImfbfq1bwZ8DLxC1JFBRp996s3UDSNmQQqiDFd30sgyIkGTgWblHupYQmhYzJkXUsliZkJ8tnxE3xilQGOlLYlAc/U3xM5iY3J4tB2xgRGZtGbiv953RSiqyDnMkmBSTpfFKUCg8LTJPCAa0ZBZJYQqrm9FdMR0YSCzatsQ/AXX14mrbOaf1Hz786r9esijhI6QsfoFPnoEtXRLWqgJqIoQ8/oFb05T86L8+58zFtXnGKmgv7A+fwB2p2VjQ==</latexit>

orthogonal

Correlation 

Optimal “slope” 
(Least squares)

<latexit sha1_base64="g79p2IYDlxhvjzG/eAwvkmX69mw=">AAACMXicbVDLSgMxFM34rONr1KWbYBFclZki6kYouumyQl/QqSWTpm1o5kFyRzqM/SU3/om46UIRt/6E6QPswwMJJ+fcy809XiS4AtseGWvrG5tb25kdc3dv/+DQOjquqjCWlFVoKEJZ94higgesAhwEq0eSEd8TrOb178d+7YlJxcOgDEnEmj7pBrzDKQEttaxi8ljGA3xruh7vPk8unOC/RyuP563BouXSUGEXegxIy8raOXsCvEqcGcmiGUot681thzT2WQBUEKUajh1BMyUSOBVsaLqxYhGhfdJlDU0D4jPVTCcbD/G5Vtq4E0p9AsATdb4jJb5Sie/pSp9ATy17Y/E/rxFD56aZ8iCKgQV0OqgTCwwhHseH21wyCiLRhFDJ9V8x7RFJKOiQTR2Cs7zyKqnmc85Vznm4zBbuZnFk0Ck6QxfIQdeogIqohCqIohf0jj7Qp/FqjIwv43taumbMek7QAoyfXy8DqQs=</latexit>

yTx =
����y

����
2

����x
����
2
cos ✓

<latexit sha1_base64="DOAlfII+q8SYEixo2hGBc77LIvA=">AAACAXicbZC7SgNBFIZn4y3G26qNYDMYhFgYdkXURgjaWEbIDZJNmJ1MkiGzF2bOSpYlNr6KjYUitr6FnW/jJNlCE38Y+PjPOZw5vxsKrsCyvo3M0vLK6lp2PbexubW9Y+7u1VQQScqqNBCBbLhEMcF9VgUOgjVCyYjnClZ3h7eTev2BScUDvwJxyByP9H3e45SAtjrmQQsGDAi+xoVRuzI6aSen9lhT3DHzVtGaCi+CnUIepSp3zK9WN6CRx3yggijVtK0QnIRI4FSwca4VKRYSOiR91tToE48pJ5leMMbH2uniXiD18wFP3d8TCfGUij1Xd3oEBmq+NjH/qzUj6F05CffDCJhPZ4t6kcAQ4EkcuMsloyBiDYRKrv+K6YBIQkGHltMh2PMnL0LtrGhfFO3783zpJo0jiw7RESogG12iErpDZVRFFD2iZ/SK3own48V4Nz5mrRkjndlHf2R8/gDR9pXa</latexit>

✓ = (xTx)�1xT y

<latexit sha1_base64="iG3fvMCc1pAPz+24urMNE47M5aE=">AAACDnicbZC7SgNBFIZn4y3G26qlzWAIWIXdIGojBG0sI5gLZEOYncwmQ2Znl5mzYtjkCWx8FRsLRWyt7XwbJ5sUmvjDwMd/zuHM+f1YcA2O823lVlbX1jfym4Wt7Z3dPXv/oKGjRFFWp5GIVMsnmgkuWR04CNaKFSOhL1jTH15P6817pjSP5B2MYtYJSV/ygFMCxuraJXyJvUARmo7Ho/G4W5kYeMjAo5HGHgwYkK5ddMpOJrwM7hyKaK5a1/7yehFNQiaBCqJ123Vi6KREAaeCTQpeollM6JD0WdugJCHTnTQ7Z4JLxunhIFLmScCZ+3siJaHWo9A3nSGBgV6sTc3/au0EgotOymWcAJN0tihIBIYIT7PBPa4YBTEyQKji5q+YDogJB0yCBROCu3jyMjQqZfes7N6eFqtX8zjy6AgdoxPkonNURTeohuqIokf0jF7Rm/VkvVjv1sesNWfNZw7RH1mfP+x8nK4=</latexit>

=
||y||2
||x||2

cos ✓
<latexit sha1_base64="KRQTS1NNt+kRtFfelBN2tQp4ieU=">AAACFnicbZDLSgMxFIYz9VbrrerSTbAIblpmRNRl0Y3LCvYCnTJk0kwbmskMyRlxqH0KN76KGxeKuBV3vo1pO4q2Hkj4+f5zSM7vx4JrsO1PK7ewuLS8kl8trK1vbG4Vt3caOkoUZXUaiUi1fKKZ4JLVgYNgrVgxEvqCNf3Bxdhv3jCleSSvIY1ZJyQ9yQNOCRjkFctuyKXnQp8BwW7B9XnvbnLhtHz7jX+gVyzZFXtSeF44mSihrGpe8cPtRjQJmQQqiNZtx46hMyQKOBVsVHATzWJCB6TH2kZKEjLdGU7WGuEDQ7o4iJQ5EvCE/p4YklDrNPRNZ0igr2e9MfzPaycQnHWGXMYJMEmnDwWJwBDhcUa4yxWjIFIjCFXc/BXTPlGEgkmyYEJwZleeF42jinNSca6OS9XzLI482kP76BA56BRV0SWqoTqi6B49omf0Yj1YT9ar9TZtzVnZzC76U9b7Fyhqn2I=</latexit>

min
✓

����y � x✓
����

<latexit sha1_base64="1PFUHrkM9ZET4wYGTBbYyhDirNw=">AAACB3icbVDLSgMxFL3js9bXqEtBgkVwVWaKqBuh6MZlBfuAdhgyaaYNzWSGJCOW2p0bf8WNC0Xc+gvu/BvT6Sy09UBuDufcS3JPkHCmtON8WwuLS8srq4W14vrG5ta2vbPbUHEqCa2TmMeyFWBFORO0rpnmtJVIiqOA02YwuJr4zTsqFYvFrR4m1ItwT7CQEayN5NsHnYD1HrKC7tH0zqpfQRfI9e2SU3YyoHni5qQEOWq+/dXpxiSNqNCEY6XarpNob4SlZoTTcbGTKppgMsA92jZU4Igqb5TtMUZHRumiMJbmCI0y9ffECEdKDaPAdEZY99WsNxH/89qpDs+9ERNJqqkg04fClCMdo0koqMskJZoPDcFEMvNXRPpYYqJNdEUTgju78jxpVMruadm9OSlVL/M4CrAPh3AMLpxBFa6hBnUg8AjP8Apv1pP1Yr1bH9PWBSuf2YM/sD5/AActmBw=</latexit>����x
����
2
= 1

<latexit sha1_base64="lg5XvDB5yr7O2J5wpdZLiQKoEvU=">AAACB3icbVDLSgMxFL1TX7W+Rl0KEiyCqzJTRN0IRTcuK9gHtMOQSTNtaOZBkhGGsTs3/oobF4q49Rfc+Tem01lo64HcHM65l+QeL+ZMKsv6NkpLyyura+X1ysbm1vaOubvXllEiCG2RiEei62FJOQtpSzHFaTcWFAcepx1vfD31O/dUSBaFdyqNqRPgYch8RrDSkmse9j02fMgLStHszqtbR5fIds2qVbNyoEViF6QKBZqu+dUfRCQJaKgIx1L2bCtWToaFYoTTSaWfSBpjMsZD2tM0xAGVTpbvMUHHWhkgPxL6hArl6u+JDAdSpoGnOwOsRnLem4r/eb1E+RdOxsI4UTQks4f8hCMVoWkoaMAEJYqnmmAimP4rIiMsMFE6uooOwZ5feZG06zX7rGbfnlYbV0UcZTiAIzgBG86hATfQhBYQeIRneIU348l4Md6Nj1lryShm9uEPjM8fCMOYHQ==</latexit>����y
����
2
= 1

For

<latexit sha1_base64="l8UswYNxEf/uv2WZlBT7pME+kXg=">AAAB+nicbVDLSsNAFJ3UV62vVJduBovgqiQi6kKh6MZlhb6gjWUynbRDJ5Mwc6OG2E9x40IRt36JO//G6WOhrQcuHM65l3vv8WPBNTjOt5VbWl5ZXcuvFzY2t7Z37OJuQ0eJoqxOIxGplk80E1yyOnAQrBUrRkJfsKY/vB77zXumNI9kDdKYeSHpSx5wSsBIXbuY3tUe8SXuwIABwRfY7dolp+xMgBeJOyMlNEO1a391ehFNQiaBCqJ123Vi8DKigFPBRoVOollM6JD0WdtQSUKmvWxy+ggfGqWHg0iZkoAn6u+JjIRap6FvOkMCAz3vjcX/vHYCwbmXcRknwCSdLgoSgSHC4xxwjytGQaSGEKq4uRXTAVGEgkmrYEJw519eJI3jsntadm9PSpWrWRx5tI8O0BFy0RmqoBtURXVE0QN6Rq/ozXqyXqx362PamrNmM3voD6zPHxuIkpo=</latexit>

yTx = ✓ < 1

Relationship to Regression



<latexit sha1_base64="rZFbP9/+iCpDKb7e6ByNUNooboQ=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5IUUY9FLx4r2A9oQtlsN+3SzSbuToQS4l/x4kERr/4Qb/4bt20O2vpg4PHeDDPzgkRwDY7zbZXW1jc2t8rblZ3dvf0D+/Coo+NUUdamsYhVLyCaCS5ZGzgI1ksUI1EgWDeY3Mz87iNTmsfyHqYJ8yMykjzklICRBnbVg1ARmrl55ukHBVkjzwd2zak7c+BV4hakhgq0BvaXN4xpGjEJVBCt+66TgJ8RBZwKlle8VLOE0AkZsb6hkkRM+9n8+ByfGmWIw1iZkoDn6u+JjERaT6PAdEYExnrZm4n/ef0Uwis/4zJJgUm6WBSmAkOMZ0ngIVeMgpgaQqji5lZMx8SEASavignBXX55lXQadfei7t6d15rXRRxldIxO0Bly0SVqolvUQm1E0RQ9o1f0Zj1ZL9a79bFoLVnFTBX9gfX5A3U7lUw=</latexit>

1p
2

<latexit sha1_base64="FqR3tR+n5cRqz/P+RMdHb1w5G0Y=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5JIUY9FLx4r2A9oQtlsN+3SzSbuToQS4l/x4kERr/4Qb/4bt20O2vpg4PHeDDPzgkRwDY7zbZXW1jc2t8rblZ3dvf0D+/Coo+NUUdamsYhVLyCaCS5ZGzgI1ksUI1EgWDeY3Mz87iNTmsfyHqYJ8yMykjzklICRBnbVg1ARmrl55ukHBVkjzwd2zak7c+BV4hakhgq0BvaXN4xpGjEJVBCt+66TgJ8RBZwKlle8VLOE0AkZsb6hkkRM+9n8+ByfGmWIw1iZkoDn6u+JjERaT6PAdEYExnrZm4n/ef0Uwis/4zJJgUm6WBSmAkOMZ0ngIVeMgpgaQqji5lZMx8SEASavignBXX55lXTO6+5F3b1r1JrXRRxldIxO0Bly0SVqolvUQm1E0RQ9o1f0Zj1ZL9a79bFoLVnFTBX9gfX5A3hHlU4=</latexit>

1p
4

<latexit sha1_base64="HbGa8jFWS9KNKCwN6rF4ewuSWJU=">AAAB/XicbVDLSsNAFJ34rPUVHzs3wSK4KhmR6rLoxmUF+4AmlMl00g6dTOLMjVBD8FfcuFDErf/hzr9x2mahrQcuHM65l3vvCRLBNbjut7W0vLK6tl7aKG9ube/s2nv7LR2nirImjUWsOgHRTHDJmsBBsE6iGIkCwdrB6Hritx+Y0jyWdzBOmB+RgeQhpwSM1LMPPQgVoRnOM0/fK8hwLc97dsWtulM4iwQXpIIKNHr2l9ePaRoxCVQQrbvYTcDPiAJOBcvLXqpZQuiIDFjXUEkipv1sen3unBil74SxMiXBmaq/JzISaT2OAtMZERjqeW8i/ud1Uwgv/YzLJAUm6WxRmAoHYmcShdPnilEQY0MIVdzc6tAhMWmACaxsQsDzLy+S1lkV16r49rxSvyriKKEjdIxOEUYXqI5uUAM1EUWP6Bm9ojfryXqx3q2PWeuSVcwcoD+wPn8A8gKViw==</latexit>

1p
16

<latexit sha1_base64="Wzu8OGIeUVc6iZTpCri+/TCQK64=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5GSyCq5JIqS6LblxWsA9oQplMJ+3QySTO3Ag1BH/FjQtF3Pof7vwbp4+Fth64cDjnXu69J0gE1+A431ZhZXVtfaO4Wdra3tnds/cPWjpOFWVNGotYdQKimeCSNYGDYJ1EMRIFgrWD0fXEbz8wpXks72CcMD8iA8lDTgkYqWcfeRAqQjM3zzx9ryCrVfO8Z5edijMFXibunJTRHI2e/eX1Y5pGTAIVROuu6yTgZ0QBp4LlJS/VLCF0RAasa6gkEdN+Nr0+x6dG6eMwVqYk4Kn6eyIjkdbjKDCdEYGhXvQm4n9eN4Xw0s+4TFJgks4WhanAEONJFLjPFaMgxoYQqri5FdMhMWmACaxkQnAXX14mrfOKW6u4t9Vy/WoeRxEdoxN0hlx0geroBjVQE1H0iJ7RK3qznqwX6936mLUWrPnMIfoD6/MH9pmVjg==</latexit>

1p
64

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

1<latexit sha1_base64="QUWdm3PMmHJVRcuNt5SVsVTDOGs=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5KIaI9FLx4r2A9oQ9lsN+3SzSbuToQQ4l/x4kERr/4Qb/4bt20O2vpg4PHeDDPz/FhwDY7zbZXW1jc2t8rblZ3dvf0D+/Coo6NEUdamkYhUzyeaCS5ZGzgI1osVI6EvWNef3sz87iNTmkfyHtKYeSEZSx5wSsBIQ7s6gEARmrl5NtAPCrJGng/tmlN35sCrxC1IDRVoDe2vwSiiScgkUEG07rtODF5GFHAqWF4ZJJrFhE7JmPUNlSRk2svmx+f41CgjHETKlAQ8V39PZCTUOg190xkSmOhlbyb+5/UTCBpexmWcAJN0sShIBIYIz5LAI64YBZEaQqji5lZMJ8SEASavignBXX55lXTO6+5l3b27qDWvizjK6BidoDPkoivURLeohdqIohQ9o1f0Zj1ZL9a79bFoLVnFTBX9gfX5A35flVI=</latexit>

1p
8

<latexit sha1_base64="UtP1TwRCOIovCHB6hkolSOqY5n8=">AAAB83icbVDLSgNBEOyNrxhfUY9eBoPoKeyKqMegF48RzAOyS5idzCZDZh/M9IrLkt/w4kERr/6MN//GSbIHTSxoKKq66e7yEyk02va3VVpZXVvfKG9WtrZ3dveq+wdtHaeK8RaLZay6PtVcioi3UKDk3URxGvqSd/zx7dTvPHKlRRw9YJZwL6TDSASCUTSSm/WFi/wJ81M96Vdrdt2egSwTpyA1KNDsV7/cQczSkEfIJNW659gJejlVKJjkk4qbap5QNqZD3jM0oiHXXj67eUJOjDIgQaxMRUhm6u+JnIZaZ6FvOkOKI73oTcX/vF6KwbWXiyhJkUdsvihIJcGYTAMgA6E4Q5kZQpkS5lbCRlRRhiamignBWXx5mbTP685l3bm/qDVuijjKcATHcAYOXEED7qAJLWCQwDO8wpuVWi/Wu/Uxby1Zxcwh/IH1+QNmQJHs</latexit>

yi’s

<latexit sha1_base64="EimcDH+eRonDS6ajMgq0eBi6D0o=">AAAB73icbVBNSwMxEJ31s9avqkcvwSJ4KhsR9SIUvXis0C9o15JNs21oNrsmWXFZ+ie8eFDEq3/Hm//GtN2Dtj4YeLw3w8w8PxZcG9f9dpaWV1bX1gsbxc2t7Z3d0t5+U0eJoqxBIxGptk80E1yyhuFGsHasGAl9wVr+6Gbitx6Z0jySdZPGzAvJQPKAU2Ks1E7v60/oCuFeqexW3CnQIsE5KUOOWq/01e1HNAmZNFQQrTvYjY2XEWU4FWxc7CaaxYSOyIB1LJUkZNrLpveO0bFV+iiIlC1p0FT9PZGRUOs09G1nSMxQz3sT8T+vk5jg0su4jBPDJJ0tChKBTIQmz6M+V4wakVpCqOL2VkSHRBFqbERFGwKef3mRNE8r+LyC787K1es8jgIcwhGcAIYLqMIt1KABFAQ8wyu8OQ/Oi/PufMxal5x85gD+wPn8AcG4jyE=</latexit>

yTx = 1
<latexit sha1_base64="ZJ56SzDcltdUT+7hjsZW6DVmnzM=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbBi2VXRL0IRS8eK/RL2rVk07QNTbJLkhWXpb/CiwdFvPpzvPlvTNs9aOuDgcd7M8zMCyLOtHHdbye3tLyyupZfL2xsbm3vFHf3GjqMFaF1EvJQtQKsKWeS1g0znLYiRbEIOG0Go5uJ33ykSrNQ1kwSUV/ggWR9RrCx0n3yUHtCV+jE6xZLbtmdAi0SLyMlyFDtFr86vZDEgkpDONa67bmR8VOsDCOcjgudWNMIkxEe0LalEguq/XR68BgdWaWH+qGyJQ2aqr8nUiy0TkRgOwU2Qz3vTcT/vHZs+pd+ymQUGyrJbFE/5siEaPI96jFFieGJJZgoZm9FZIgVJsZmVLAhePMvL5LGadk7L3t3Z6XKdRZHHg7gEI7BgwuowC1UoQ4EBDzDK7w5ynlx3p2PWWvOyWb24Q+czx8tOo9Y</latexit>

yTx = �1

<latexit sha1_base64="ZJ56SzDcltdUT+7hjsZW6DVmnzM=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbBi2VXRL0IRS8eK/RL2rVk07QNTbJLkhWXpb/CiwdFvPpzvPlvTNs9aOuDgcd7M8zMCyLOtHHdbye3tLyyupZfL2xsbm3vFHf3GjqMFaF1EvJQtQKsKWeS1g0znLYiRbEIOG0Go5uJ33ykSrNQ1kwSUV/ggWR9RrCx0n3yUHtCV+jE6xZLbtmdAi0SLyMlyFDtFr86vZDEgkpDONa67bmR8VOsDCOcjgudWNMIkxEe0LalEguq/XR68BgdWaWH+qGyJQ2aqr8nUiy0TkRgOwU2Qz3vTcT/vHZs+pd+ymQUGyrJbFE/5siEaPI96jFFieGJJZgoZm9FZIgVJsZmVLAhePMvL5LGadk7L3t3Z6XKdRZHHg7gEI7BgwuowC1UoQ4EBDzDK7w5ynlx3p2PWWvOyWb24Q+czx8tOo9Y</latexit>

yTx = �1
<latexit sha1_base64="EimcDH+eRonDS6ajMgq0eBi6D0o=">AAAB73icbVBNSwMxEJ31s9avqkcvwSJ4KhsR9SIUvXis0C9o15JNs21oNrsmWXFZ+ie8eFDEq3/Hm//GtN2Dtj4YeLw3w8w8PxZcG9f9dpaWV1bX1gsbxc2t7Z3d0t5+U0eJoqxBIxGptk80E1yyhuFGsHasGAl9wVr+6Gbitx6Z0jySdZPGzAvJQPKAU2Ks1E7v60/oCuFeqexW3CnQIsE5KUOOWq/01e1HNAmZNFQQrTvYjY2XEWU4FWxc7CaaxYSOyIB1LJUkZNrLpveO0bFV+iiIlC1p0FT9PZGRUOs09G1nSMxQz3sT8T+vk5jg0su4jBPDJJ0tChKBTIQmz6M+V4wakVpCqOL2VkSHRBFqbERFGwKef3mRNE8r+LyC787K1es8jgIcwhGcAIYLqMIt1KABFAQ8wyu8OQ/Oi/PufMxal5x85gD+wPn8AcG4jyE=</latexit>

yTx = 1
<latexit sha1_base64="G2kgTMahiwnnimzaUKMB+uSaYD4=">AAAB9XicbVBNS8NAEN34WetX1aOXxSJ4KomIeix68VjBfkAby2Y7aZduNmF3opbQ/+HFgyJe/S/e/Ddu2xy09cHA470ZZuYFiRQGXffbWVpeWV1bL2wUN7e2d3ZLe/sNE6eaQ53HMtatgBmQQkEdBUpoJRpYFEhoBsPrid98AG1ErO5wlIAfsb4SoeAMrXTfQXjCIMwMi2BMu6WyW3GnoIvEy0mZ5Kh1S1+dXszTCBRyyYxpe26CfsY0Ci5hXOykBhLGh6wPbUuV3WL8bHr1mB5bpUfDWNtSSKfq74mMRcaMosB2RgwHZt6biP957RTDSz8TKkkRFJ8tClNJMaaTCGhPaOAoR5YwroW9lfIB04yjDapoQ/DmX14kjdOKd17xbs/K1as8jgI5JEfkhHjkglTJDamROuFEk2fySt6cR+fFeXc+Zq1LTj5zQP7A+fwByneSsw==</latexit>same

<latexit sha1_base64="XQc9Gx+TJpDcRHx10XCHoi38t30=">AAAB+3icbVBNS8NAEJ3Ur1q/Yj16CRbBU0lE1GPRi8cKthbaUDbbSbt0swm7G2kJ/StePCji1T/izX/jps1BWx8MPN6bYWZekHCmtOt+W6W19Y3NrfJ2ZWd3b//APqy2VZxKii0a81h2AqKQM4EtzTTHTiKRRAHHx2B8m/uPTygVi8WDniboR2QoWMgo0Ubq29WexokOwmzAJNJcm/Xtmlt353BWiVeQGhRo9u2v3iCmaYRCU06U6npuov2MSM0ox1mllypMCB2TIXYNFSRC5Wfz22fOqVEGThhLU0I7c/X3REYipaZRYDojokdq2cvF/7xuqsNrP2MiSTUKulgUptzRsZMH4Swe5lNDCJXM3OrQEZGEahNXxYTgLb+8Strnde+y7t1f1Bo3RRxlOIYTOAMPrqABd9CEFlCYwDO8wps1s16sd+tj0Vqyipkj+APr8wfxApUH</latexit>

direction

<latexit sha1_base64="XQc9Gx+TJpDcRHx10XCHoi38t30=">AAAB+3icbVBNS8NAEJ3Ur1q/Yj16CRbBU0lE1GPRi8cKthbaUDbbSbt0swm7G2kJ/StePCji1T/izX/jps1BWx8MPN6bYWZekHCmtOt+W6W19Y3NrfJ2ZWd3b//APqy2VZxKii0a81h2AqKQM4EtzTTHTiKRRAHHx2B8m/uPTygVi8WDniboR2QoWMgo0Ubq29WexokOwmzAJNJcm/Xtmlt353BWiVeQGhRo9u2v3iCmaYRCU06U6npuov2MSM0ox1mllypMCB2TIXYNFSRC5Wfz22fOqVEGThhLU0I7c/X3REYipaZRYDojokdq2cvF/7xuqsNrP2MiSTUKulgUptzRsZMH4Swe5lNDCJXM3OrQEZGEahNXxYTgLb+8Strnde+y7t1f1Bo3RRxlOIYTOAMPrqABd9CEFlCYwDO8wps1s16sd+tj0Vqyipkj+APr8wfxApUH</latexit>

direction

<latexit sha1_base64="39vTqvx+0aapVzweurxOO/js6EM=">AAAB+nicbVBNS8NAEN3Ur1q/Uj16CRbBU0lE1GPRi8cK9gPaUDbbSbt0kw27E7XE/hQvHhTx6i/x5r9x2+agrQ8GHu/NMDMvSATX6LrfVmFldW19o7hZ2tre2d2zy/tNLVPFoMGkkKodUA2Cx9BAjgLaiQIaBQJaweh66rfuQWku4zscJ+BHdBDzkDOKRurZ5S7CIwZhJpNEao4w6dkVt+rO4CwTLycVkqPes7+6fcnSCGJkgmrd8dwE/Ywq5EzApNRNNSSUjegAOobGNALtZ7PTJ86xUfpOKJWpGJ2Z+nsio5HW4ygwnRHFoV70puJ/XifF8NLPeJykCDGbLwpT4aB0pjk4fa6AoRgbQpni5laHDamiDE1aJROCt/jyMmmeVr3zqnd7Vqld5XEUySE5IifEIxekRm5InTQIIw/kmbySN+vJerHerY95a8HKZw7IH1ifP09clK8=</latexit>

opposite
<latexit sha1_base64="G2kgTMahiwnnimzaUKMB+uSaYD4=">AAAB9XicbVBNS8NAEN34WetX1aOXxSJ4KomIeix68VjBfkAby2Y7aZduNmF3opbQ/+HFgyJe/S/e/Ddu2xy09cHA470ZZuYFiRQGXffbWVpeWV1bL2wUN7e2d3ZLe/sNE6eaQ53HMtatgBmQQkEdBUpoJRpYFEhoBsPrid98AG1ErO5wlIAfsb4SoeAMrXTfQXjCIMwMi2BMu6WyW3GnoIvEy0mZ5Kh1S1+dXszTCBRyyYxpe26CfsY0Ci5hXOykBhLGh6wPbUuV3WL8bHr1mB5bpUfDWNtSSKfq74mMRcaMosB2RgwHZt6biP957RTDSz8TKkkRFJ8tClNJMaaTCGhPaOAoR5YwroW9lfIB04yjDapoQ/DmX14kjdOKd17xbs/K1as8jgI5JEfkhHjkglTJDamROuFEk2fySt6cR+fFeXc+Zq1LTj5zQP7A+fwByneSsw==</latexit>same

<latexit sha1_base64="XQc9Gx+TJpDcRHx10XCHoi38t30=">AAAB+3icbVBNS8NAEJ3Ur1q/Yj16CRbBU0lE1GPRi8cKthbaUDbbSbt0swm7G2kJ/StePCji1T/izX/jps1BWx8MPN6bYWZekHCmtOt+W6W19Y3NrfJ2ZWd3b//APqy2VZxKii0a81h2AqKQM4EtzTTHTiKRRAHHx2B8m/uPTygVi8WDniboR2QoWMgo0Ubq29WexokOwmzAJNJcm/Xtmlt353BWiVeQGhRo9u2v3iCmaYRCU06U6npuov2MSM0ox1mllypMCB2TIXYNFSRC5Wfz22fOqVEGThhLU0I7c/X3REYipaZRYDojokdq2cvF/7xuqsNrP2MiSTUKulgUptzRsZMH4Swe5lNDCJXM3OrQEZGEahNXxYTgLb+8Strnde+y7t1f1Bo3RRxlOIYTOAMPrqABd9CEFlCYwDO8wps1s16sd+tj0Vqyipkj+APr8wfxApUH</latexit>

direction

<latexit sha1_base64="XQc9Gx+TJpDcRHx10XCHoi38t30=">AAAB+3icbVBNS8NAEJ3Ur1q/Yj16CRbBU0lE1GPRi8cKthbaUDbbSbt0swm7G2kJ/StePCji1T/izX/jps1BWx8MPN6bYWZekHCmtOt+W6W19Y3NrfJ2ZWd3b//APqy2VZxKii0a81h2AqKQM4EtzTTHTiKRRAHHx2B8m/uPTygVi8WDniboR2QoWMgo0Ubq29WexokOwmzAJNJcm/Xtmlt353BWiVeQGhRo9u2v3iCmaYRCU06U6npuov2MSM0ox1mllypMCB2TIXYNFSRC5Wfz22fOqVEGThhLU0I7c/X3REYipaZRYDojokdq2cvF/7xuqsNrP2MiSTUKulgUptzRsZMH4Swe5lNDCJXM3OrQEZGEahNXxYTgLb+8Strnde+y7t1f1Bo3RRxlOIYTOAMPrqABd9CEFlCYwDO8wps1s16sd+tj0Vqyipkj+APr8wfxApUH</latexit>

direction

<latexit sha1_base64="39vTqvx+0aapVzweurxOO/js6EM=">AAAB+nicbVBNS8NAEN3Ur1q/Uj16CRbBU0lE1GPRi8cK9gPaUDbbSbt0kw27E7XE/hQvHhTx6i/x5r9x2+agrQ8GHu/NMDMvSATX6LrfVmFldW19o7hZ2tre2d2zy/tNLVPFoMGkkKodUA2Cx9BAjgLaiQIaBQJaweh66rfuQWku4zscJ+BHdBDzkDOKRurZ5S7CIwZhJpNEao4w6dkVt+rO4CwTLycVkqPes7+6fcnSCGJkgmrd8dwE/Ywq5EzApNRNNSSUjegAOobGNALtZ7PTJ86xUfpOKJWpGJ2Z+nsio5HW4ygwnRHFoV70puJ/XifF8NLPeJykCDGbLwpT4aB0pjk4fa6AoRgbQpni5laHDamiDE1aJROCt/jyMmmeVr3zqnd7Vqld5XEUySE5IifEIxekRm5InTQIIw/kmbySN+vJerHerY95a8HKZw7IH1ifP09clK8=</latexit>

opposite

<latexit sha1_base64="Pv9W7D3cHVNPc7H/OCwgrReMTvI=">AAAB73icbVBNSwMxEJ34WetX1aOXYBE8lV0R9SIUvXis0C9o15JNs21oNrsmWXFZ+ie8eFDEq3/Hm//GtN2Dtj4YeLw3w8w8PxZcG8f5RkvLK6tr64WN4ubW9s5uaW+/qaNEUdagkYhU2yeaCS5Zw3AjWDtWjIS+YC1/dDPxW49MaR7Juklj5oVkIHnAKTFWaqf39Sd8hZ1eqexUnCnwInFzUoYctV7pq9uPaBIyaaggWndcJzZeRpThVLBxsZtoFhM6IgPWsVSSkGkvm947xsdW6eMgUrakwVP190RGQq3T0LedITFDPe9NxP+8TmKCSy/jMk4Mk3S2KEgENhGePI/7XDFqRGoJoYrbWzEdEkWosREVbQju/MuLpHlacc8r7t1ZuXqdx1GAQziCE3DhAqpwCzVoAAUBz/AKb+gBvaB39DFrXUL5zAH8Afr8AcA0jyA=</latexit>

yTx = 0
<latexit sha1_base64="Pv9W7D3cHVNPc7H/OCwgrReMTvI=">AAAB73icbVBNSwMxEJ34WetX1aOXYBE8lV0R9SIUvXis0C9o15JNs21oNrsmWXFZ+ie8eFDEq3/Hm//GtN2Dtj4YeLw3w8w8PxZcG8f5RkvLK6tr64WN4ubW9s5uaW+/qaNEUdagkYhU2yeaCS5Zw3AjWDtWjIS+YC1/dDPxW49MaR7Juklj5oVkIHnAKTFWaqf39Sd8hZ1eqexUnCnwInFzUoYctV7pq9uPaBIyaaggWndcJzZeRpThVLBxsZtoFhM6IgPWsVSSkGkvm947xsdW6eMgUrakwVP190RGQq3T0LedITFDPe9NxP+8TmKCSy/jMk4Mk3S2KEgENhGePI/7XDFqRGoJoYrbWzEdEkWosREVbQju/MuLpHlacc8r7t1ZuXqdx1GAQziCE3DhAqpwCzVoAAUBz/AKb+gBvaB39DFrXUL5zAH8Afr8AcA0jyA=</latexit>

yTx = 0
<latexit sha1_base64="6ZiOlLQOabpBBSGrHiYGux/CWoQ=">AAAB/HicbVBNS8NAEN34WetXtEcvi0XwVBIR9Vj04rGC/YA2lM120y7d7IbdiRhC/StePCji1R/izX/jts1BWx8MPN6bYWZemAhuwPO+nZXVtfWNzdJWeXtnd2/fPThsGZVqyppUCaU7ITFMcMmawEGwTqIZiUPB2uH4Zuq3H5g2XMl7yBIWxGQoecQpASv13UoP2COEUa40jNRQSSImfbfq1bwZ8DLxC1JFBRp996s3UDSNmQQqiDFd30sgyIkGTgWblHupYQmhYzJkXUsliZkJ8tnxE3xilQGOlLYlAc/U3xM5iY3J4tB2xgRGZtGbiv953RSiqyDnMkmBSTpfFKUCg8LTJPCAa0ZBZJYQqrm9FdMR0YSCzatsQ/AXX14mrbOaf1Hz786r9esijhI6QsfoFPnoEtXRLWqgJqIoQ8/oFb05T86L8+58zFtXnGKmgv7A+fwB2p2VjQ==</latexit>

orthogonal
<latexit sha1_base64="6ZiOlLQOabpBBSGrHiYGux/CWoQ=">AAAB/HicbVBNS8NAEN34WetXtEcvi0XwVBIR9Vj04rGC/YA2lM120y7d7IbdiRhC/StePCji1R/izX/jts1BWx8MPN6bYWZemAhuwPO+nZXVtfWNzdJWeXtnd2/fPThsGZVqyppUCaU7ITFMcMmawEGwTqIZiUPB2uH4Zuq3H5g2XMl7yBIWxGQoecQpASv13UoP2COEUa40jNRQSSImfbfq1bwZ8DLxC1JFBRp996s3UDSNmQQqiDFd30sgyIkGTgWblHupYQmhYzJkXUsliZkJ8tnxE3xilQGOlLYlAc/U3xM5iY3J4tB2xgRGZtGbiv953RSiqyDnMkmBSTpfFKUCg8LTJPCAa0ZBZJYQqrm9FdMR0YSCzatsQ/AXX14mrbOaf1Hz786r9esijhI6QsfoFPnoEtXRLWqgJqIoQ8/oFb05T86L8+58zFtXnGKmgv7A+fwB2p2VjQ==</latexit>

orthogonal

<latexit sha1_base64="Pv9W7D3cHVNPc7H/OCwgrReMTvI=">AAAB73icbVBNSwMxEJ34WetX1aOXYBE8lV0R9SIUvXis0C9o15JNs21oNrsmWXFZ+ie8eFDEq3/Hm//GtN2Dtj4YeLw3w8w8PxZcG8f5RkvLK6tr64WN4ubW9s5uaW+/qaNEUdagkYhU2yeaCS5Zw3AjWDtWjIS+YC1/dDPxW49MaR7Juklj5oVkIHnAKTFWaqf39Sd8hZ1eqexUnCnwInFzUoYctV7pq9uPaBIyaaggWndcJzZeRpThVLBxsZtoFhM6IgPWsVSSkGkvm947xsdW6eMgUrakwVP190RGQq3T0LedITFDPe9NxP+8TmKCSy/jMk4Mk3S2KEgENhGePI/7XDFqRGoJoYrbWzEdEkWosREVbQju/MuLpHlacc8r7t1ZuXqdx1GAQziCE3DhAqpwCzVoAAUBz/AKb+gBvaB39DFrXUL5zAH8Afr8AcA0jyA=</latexit>

yTx = 0
<latexit sha1_base64="6ZiOlLQOabpBBSGrHiYGux/CWoQ=">AAAB/HicbVBNS8NAEN34WetXtEcvi0XwVBIR9Vj04rGC/YA2lM120y7d7IbdiRhC/StePCji1R/izX/jts1BWx8MPN6bYWZemAhuwPO+nZXVtfWNzdJWeXtnd2/fPThsGZVqyppUCaU7ITFMcMmawEGwTqIZiUPB2uH4Zuq3H5g2XMl7yBIWxGQoecQpASv13UoP2COEUa40jNRQSSImfbfq1bwZ8DLxC1JFBRp996s3UDSNmQQqiDFd30sgyIkGTgWblHupYQmhYzJkXUsliZkJ8tnxE3xilQGOlLYlAc/U3xM5iY3J4tB2xgRGZtGbiv953RSiqyDnMkmBSTpfFKUCg8LTJPCAa0ZBZJYQqrm9FdMR0YSCzatsQ/AXX14mrbOaf1Hz786r9esijhI6QsfoFPnoEtXRLWqgJqIoQ8/oFb05T86L8+58zFtXnGKmgv7A+fwB2p2VjQ==</latexit>

orthogonal

<latexit sha1_base64="Pv9W7D3cHVNPc7H/OCwgrReMTvI=">AAAB73icbVBNSwMxEJ34WetX1aOXYBE8lV0R9SIUvXis0C9o15JNs21oNrsmWXFZ+ie8eFDEq3/Hm//GtN2Dtj4YeLw3w8w8PxZcG8f5RkvLK6tr64WN4ubW9s5uaW+/qaNEUdagkYhU2yeaCS5Zw3AjWDtWjIS+YC1/dDPxW49MaR7Juklj5oVkIHnAKTFWaqf39Sd8hZ1eqexUnCnwInFzUoYctV7pq9uPaBIyaaggWndcJzZeRpThVLBxsZtoFhM6IgPWsVSSkGkvm947xsdW6eMgUrakwVP190RGQq3T0LedITFDPe9NxP+8TmKCSy/jMk4Mk3S2KEgENhGePI/7XDFqRGoJoYrbWzEdEkWosREVbQju/MuLpHlacc8r7t1ZuXqdx1GAQziCE3DhAqpwCzVoAAUBz/AKb+gBvaB39DFrXUL5zAH8Afr8AcA0jyA=</latexit>

yTx = 0
<latexit sha1_base64="6ZiOlLQOabpBBSGrHiYGux/CWoQ=">AAAB/HicbVBNS8NAEN34WetXtEcvi0XwVBIR9Vj04rGC/YA2lM120y7d7IbdiRhC/StePCji1R/izX/jts1BWx8MPN6bYWZemAhuwPO+nZXVtfWNzdJWeXtnd2/fPThsGZVqyppUCaU7ITFMcMmawEGwTqIZiUPB2uH4Zuq3H5g2XMl7yBIWxGQoecQpASv13UoP2COEUa40jNRQSSImfbfq1bwZ8DLxC1JFBRp996s3UDSNmQQqiDFd30sgyIkGTgWblHupYQmhYzJkXUsliZkJ8tnxE3xilQGOlLYlAc/U3xM5iY3J4tB2xgRGZtGbiv953RSiqyDnMkmBSTpfFKUCg8LTJPCAa0ZBZJYQqrm9FdMR0YSCzatsQ/AXX14mrbOaf1Hz786r9esijhI6QsfoFPnoEtXRLWqgJqIoQ8/oFb05T86L8+58zFtXnGKmgv7A+fwB2p2VjQ==</latexit>

orthogonal

Correlation 

Optimal “slope” 
(Least squares)

<latexit sha1_base64="g79p2IYDlxhvjzG/eAwvkmX69mw=">AAACMXicbVDLSgMxFM34rONr1KWbYBFclZki6kYouumyQl/QqSWTpm1o5kFyRzqM/SU3/om46UIRt/6E6QPswwMJJ+fcy809XiS4AtseGWvrG5tb25kdc3dv/+DQOjquqjCWlFVoKEJZ94higgesAhwEq0eSEd8TrOb178d+7YlJxcOgDEnEmj7pBrzDKQEttaxi8ljGA3xruh7vPk8unOC/RyuP563BouXSUGEXegxIy8raOXsCvEqcGcmiGUot681thzT2WQBUEKUajh1BMyUSOBVsaLqxYhGhfdJlDU0D4jPVTCcbD/G5Vtq4E0p9AsATdb4jJb5Sie/pSp9ATy17Y/E/rxFD56aZ8iCKgQV0OqgTCwwhHseH21wyCiLRhFDJ9V8x7RFJKOiQTR2Cs7zyKqnmc85Vznm4zBbuZnFk0Ck6QxfIQdeogIqohCqIohf0jj7Qp/FqjIwv43taumbMek7QAoyfXy8DqQs=</latexit>

yTx =
����y

����
2

����x
����
2
cos ✓

<latexit sha1_base64="DOAlfII+q8SYEixo2hGBc77LIvA=">AAACAXicbZC7SgNBFIZn4y3G26qNYDMYhFgYdkXURgjaWEbIDZJNmJ1MkiGzF2bOSpYlNr6KjYUitr6FnW/jJNlCE38Y+PjPOZw5vxsKrsCyvo3M0vLK6lp2PbexubW9Y+7u1VQQScqqNBCBbLhEMcF9VgUOgjVCyYjnClZ3h7eTev2BScUDvwJxyByP9H3e45SAtjrmQQsGDAi+xoVRuzI6aSen9lhT3DHzVtGaCi+CnUIepSp3zK9WN6CRx3yggijVtK0QnIRI4FSwca4VKRYSOiR91tToE48pJ5leMMbH2uniXiD18wFP3d8TCfGUij1Xd3oEBmq+NjH/qzUj6F05CffDCJhPZ4t6kcAQ4EkcuMsloyBiDYRKrv+K6YBIQkGHltMh2PMnL0LtrGhfFO3783zpJo0jiw7RESogG12iErpDZVRFFD2iZ/SK3own48V4Nz5mrRkjndlHf2R8/gDR9pXa</latexit>

✓ = (xTx)�1xT y

<latexit sha1_base64="iG3fvMCc1pAPz+24urMNE47M5aE=">AAACDnicbZC7SgNBFIZn4y3G26qlzWAIWIXdIGojBG0sI5gLZEOYncwmQ2Znl5mzYtjkCWx8FRsLRWyt7XwbJ5sUmvjDwMd/zuHM+f1YcA2O823lVlbX1jfym4Wt7Z3dPXv/oKGjRFFWp5GIVMsnmgkuWR04CNaKFSOhL1jTH15P6817pjSP5B2MYtYJSV/ygFMCxuraJXyJvUARmo7Ho/G4W5kYeMjAo5HGHgwYkK5ddMpOJrwM7hyKaK5a1/7yehFNQiaBCqJ123Vi6KREAaeCTQpeollM6JD0WdugJCHTnTQ7Z4JLxunhIFLmScCZ+3siJaHWo9A3nSGBgV6sTc3/au0EgotOymWcAJN0tihIBIYIT7PBPa4YBTEyQKji5q+YDogJB0yCBROCu3jyMjQqZfes7N6eFqtX8zjy6AgdoxPkonNURTeohuqIokf0jF7Rm/VkvVjv1sesNWfNZw7RH1mfP+x8nK4=</latexit>

=
||y||2
||x||2

cos ✓
<latexit sha1_base64="KRQTS1NNt+kRtFfelBN2tQp4ieU=">AAACFnicbZDLSgMxFIYz9VbrrerSTbAIblpmRNRl0Y3LCvYCnTJk0kwbmskMyRlxqH0KN76KGxeKuBV3vo1pO4q2Hkj4+f5zSM7vx4JrsO1PK7ewuLS8kl8trK1vbG4Vt3caOkoUZXUaiUi1fKKZ4JLVgYNgrVgxEvqCNf3Bxdhv3jCleSSvIY1ZJyQ9yQNOCRjkFctuyKXnQp8BwW7B9XnvbnLhtHz7jX+gVyzZFXtSeF44mSihrGpe8cPtRjQJmQQqiNZtx46hMyQKOBVsVHATzWJCB6TH2kZKEjLdGU7WGuEDQ7o4iJQ5EvCE/p4YklDrNPRNZ0igr2e9MfzPaycQnHWGXMYJMEmnDwWJwBDhcUa4yxWjIFIjCFXc/BXTPlGEgkmyYEJwZleeF42jinNSca6OS9XzLI482kP76BA56BRV0SWqoTqi6B49omf0Yj1YT9ar9TZtzVnZzC76U9b7Fyhqn2I=</latexit>

min
✓

����y � x✓
����

<latexit sha1_base64="1PFUHrkM9ZET4wYGTBbYyhDirNw=">AAACB3icbVDLSgMxFL3js9bXqEtBgkVwVWaKqBuh6MZlBfuAdhgyaaYNzWSGJCOW2p0bf8WNC0Xc+gvu/BvT6Sy09UBuDufcS3JPkHCmtON8WwuLS8srq4W14vrG5ta2vbPbUHEqCa2TmMeyFWBFORO0rpnmtJVIiqOA02YwuJr4zTsqFYvFrR4m1ItwT7CQEayN5NsHnYD1HrKC7tH0zqpfQRfI9e2SU3YyoHni5qQEOWq+/dXpxiSNqNCEY6XarpNob4SlZoTTcbGTKppgMsA92jZU4Igqb5TtMUZHRumiMJbmCI0y9ffECEdKDaPAdEZY99WsNxH/89qpDs+9ERNJqqkg04fClCMdo0koqMskJZoPDcFEMvNXRPpYYqJNdEUTgju78jxpVMruadm9OSlVL/M4CrAPh3AMLpxBFa6hBnUg8AjP8Apv1pP1Yr1bH9PWBSuf2YM/sD5/AActmBw=</latexit>����x
����
2
= 1

<latexit sha1_base64="lg5XvDB5yr7O2J5wpdZLiQKoEvU=">AAACB3icbVDLSgMxFL1TX7W+Rl0KEiyCqzJTRN0IRTcuK9gHtMOQSTNtaOZBkhGGsTs3/oobF4q49Rfc+Tem01lo64HcHM65l+QeL+ZMKsv6NkpLyyura+X1ysbm1vaOubvXllEiCG2RiEei62FJOQtpSzHFaTcWFAcepx1vfD31O/dUSBaFdyqNqRPgYch8RrDSkmse9j02fMgLStHszqtbR5fIds2qVbNyoEViF6QKBZqu+dUfRCQJaKgIx1L2bCtWToaFYoTTSaWfSBpjMsZD2tM0xAGVTpbvMUHHWhkgPxL6hArl6u+JDAdSpoGnOwOsRnLem4r/eb1E+RdOxsI4UTQks4f8hCMVoWkoaMAEJYqnmmAimP4rIiMsMFE6uooOwZ5feZG06zX7rGbfnlYbV0UcZTiAIzgBG86hATfQhBYQeIRneIU348l4Md6Nj1lryShm9uEPjM8fCMOYHQ==</latexit>����y
����
2
= 1

For

<latexit sha1_base64="Oh9Gi86TqSXbE2epM6/ceeSgr1c=">AAACAnicbVDLSgNBEJyNrxhfq57Ey2AQPMXdIOpFCHrxGCEvyK5hdjKbDJl9MNMrWULw4q948aCIV7/Cm3/jJNmDJhY0FFXddHd5seAKLOvbyC0tr6yu5dcLG5tb2zvm7l5DRYmkrE4jEcmWRxQTPGR14CBYK5aMBJ5gTW9wM/GbD0wqHoU1SGPmBqQXcp9TAlrqmAfpfW2Ir7ADfQYEOySOZTTE9mm5YxatkjUFXiR2RoooQ7VjfjndiCYBC4EKolTbtmJwR0QCp4KNC06iWEzogPRYW9OQBEy5o+kLY3yslS72I6krBDxVf0+MSKBUGni6MyDQV/PeRPzPayfgX7ojHsYJsJDOFvmJwBDhSR64yyWjIFJNCJVc34ppn0hCQadW0CHY8y8vkka5ZJ+X7LuzYuU6iyOPDtEROkE2ukAVdIuqqI4oekTP6BW9GU/Gi/FufMxac0Y2s4/+wPj8ATRPlgU=</latexit>

yTx = ✓ ⇡ 1/2

Relationship to Regression



<latexit sha1_base64="rZFbP9/+iCpDKb7e6ByNUNooboQ=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5IUUY9FLx4r2A9oQtlsN+3SzSbuToQS4l/x4kERr/4Qb/4bt20O2vpg4PHeDDPzgkRwDY7zbZXW1jc2t8rblZ3dvf0D+/Coo+NUUdamsYhVLyCaCS5ZGzgI1ksUI1EgWDeY3Mz87iNTmsfyHqYJ8yMykjzklICRBnbVg1ARmrl55ukHBVkjzwd2zak7c+BV4hakhgq0BvaXN4xpGjEJVBCt+66TgJ8RBZwKlle8VLOE0AkZsb6hkkRM+9n8+ByfGmWIw1iZkoDn6u+JjERaT6PAdEYExnrZm4n/ef0Uwis/4zJJgUm6WBSmAkOMZ0ngIVeMgpgaQqji5lZMx8SEASavignBXX55lXQadfei7t6d15rXRRxldIxO0Bly0SVqolvUQm1E0RQ9o1f0Zj1ZL9a79bFoLVnFTBX9gfX5A3U7lUw=</latexit>

1p
2

<latexit sha1_base64="FqR3tR+n5cRqz/P+RMdHb1w5G0Y=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5JIUY9FLx4r2A9oQtlsN+3SzSbuToQS4l/x4kERr/4Qb/4bt20O2vpg4PHeDDPzgkRwDY7zbZXW1jc2t8rblZ3dvf0D+/Coo+NUUdamsYhVLyCaCS5ZGzgI1ksUI1EgWDeY3Mz87iNTmsfyHqYJ8yMykjzklICRBnbVg1ARmrl55ukHBVkjzwd2zak7c+BV4hakhgq0BvaXN4xpGjEJVBCt+66TgJ8RBZwKlle8VLOE0AkZsb6hkkRM+9n8+ByfGmWIw1iZkoDn6u+JjERaT6PAdEYExnrZm4n/ef0Uwis/4zJJgUm6WBSmAkOMZ0ngIVeMgpgaQqji5lZMx8SEASavignBXX55lXTO6+5F3b1r1JrXRRxldIxO0Bly0SVqolvUQm1E0RQ9o1f0Zj1ZL9a79bFoLVnFTBX9gfX5A3hHlU4=</latexit>

1p
4

<latexit sha1_base64="HbGa8jFWS9KNKCwN6rF4ewuSWJU=">AAAB/XicbVDLSsNAFJ34rPUVHzs3wSK4KhmR6rLoxmUF+4AmlMl00g6dTOLMjVBD8FfcuFDErf/hzr9x2mahrQcuHM65l3vvCRLBNbjut7W0vLK6tl7aKG9ube/s2nv7LR2nirImjUWsOgHRTHDJmsBBsE6iGIkCwdrB6Hritx+Y0jyWdzBOmB+RgeQhpwSM1LMPPQgVoRnOM0/fK8hwLc97dsWtulM4iwQXpIIKNHr2l9ePaRoxCVQQrbvYTcDPiAJOBcvLXqpZQuiIDFjXUEkipv1sen3unBil74SxMiXBmaq/JzISaT2OAtMZERjqeW8i/ud1Uwgv/YzLJAUm6WxRmAoHYmcShdPnilEQY0MIVdzc6tAhMWmACaxsQsDzLy+S1lkV16r49rxSvyriKKEjdIxOEUYXqI5uUAM1EUWP6Bm9ojfryXqx3q2PWeuSVcwcoD+wPn8A8gKViw==</latexit>

1p
16

<latexit sha1_base64="Wzu8OGIeUVc6iZTpCri+/TCQK64=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5GSyCq5JIqS6LblxWsA9oQplMJ+3QySTO3Ag1BH/FjQtF3Pof7vwbp4+Fth64cDjnXu69J0gE1+A431ZhZXVtfaO4Wdra3tnds/cPWjpOFWVNGotYdQKimeCSNYGDYJ1EMRIFgrWD0fXEbz8wpXks72CcMD8iA8lDTgkYqWcfeRAqQjM3zzx9ryCrVfO8Z5edijMFXibunJTRHI2e/eX1Y5pGTAIVROuu6yTgZ0QBp4LlJS/VLCF0RAasa6gkEdN+Nr0+x6dG6eMwVqYk4Kn6eyIjkdbjKDCdEYGhXvQm4n9eN4Xw0s+4TFJgks4WhanAEONJFLjPFaMgxoYQqri5FdMhMWmACaxkQnAXX14mrfOKW6u4t9Vy/WoeRxEdoxN0hlx0geroBjVQE1H0iJ7RK3qznqwX6936mLUWrPnMIfoD6/MH9pmVjg==</latexit>

1p
64

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

1<latexit sha1_base64="QUWdm3PMmHJVRcuNt5SVsVTDOGs=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5KIaI9FLx4r2A9oQ9lsN+3SzSbuToQQ4l/x4kERr/4Qb/4bt20O2vpg4PHeDDPz/FhwDY7zbZXW1jc2t8rblZ3dvf0D+/Coo6NEUdamkYhUzyeaCS5ZGzgI1osVI6EvWNef3sz87iNTmkfyHtKYeSEZSx5wSsBIQ7s6gEARmrl5NtAPCrJGng/tmlN35sCrxC1IDRVoDe2vwSiiScgkUEG07rtODF5GFHAqWF4ZJJrFhE7JmPUNlSRk2svmx+f41CgjHETKlAQ8V39PZCTUOg190xkSmOhlbyb+5/UTCBpexmWcAJN0sShIBIYIz5LAI64YBZEaQqji5lZMJ8SEASavignBXX55lXTO6+5l3b27qDWvizjK6BidoDPkoivURLeohdqIohQ9o1f0Zj1ZL9a79bFoLVnFTBX9gfX5A35flVI=</latexit>

1p
8

<latexit sha1_base64="UtP1TwRCOIovCHB6hkolSOqY5n8=">AAAB83icbVDLSgNBEOyNrxhfUY9eBoPoKeyKqMegF48RzAOyS5idzCZDZh/M9IrLkt/w4kERr/6MN//GSbIHTSxoKKq66e7yEyk02va3VVpZXVvfKG9WtrZ3dveq+wdtHaeK8RaLZay6PtVcioi3UKDk3URxGvqSd/zx7dTvPHKlRRw9YJZwL6TDSASCUTSSm/WFi/wJ81M96Vdrdt2egSwTpyA1KNDsV7/cQczSkEfIJNW659gJejlVKJjkk4qbap5QNqZD3jM0oiHXXj67eUJOjDIgQaxMRUhm6u+JnIZaZ6FvOkOKI73oTcX/vF6KwbWXiyhJkUdsvihIJcGYTAMgA6E4Q5kZQpkS5lbCRlRRhiamignBWXx5mbTP685l3bm/qDVuijjKcATHcAYOXEED7qAJLWCQwDO8wpuVWi/Wu/Uxby1Zxcwh/IH1+QNmQJHs</latexit>

yi’s

<latexit sha1_base64="EimcDH+eRonDS6ajMgq0eBi6D0o=">AAAB73icbVBNSwMxEJ31s9avqkcvwSJ4KhsR9SIUvXis0C9o15JNs21oNrsmWXFZ+ie8eFDEq3/Hm//GtN2Dtj4YeLw3w8w8PxZcG9f9dpaWV1bX1gsbxc2t7Z3d0t5+U0eJoqxBIxGptk80E1yyhuFGsHasGAl9wVr+6Gbitx6Z0jySdZPGzAvJQPKAU2Ks1E7v60/oCuFeqexW3CnQIsE5KUOOWq/01e1HNAmZNFQQrTvYjY2XEWU4FWxc7CaaxYSOyIB1LJUkZNrLpveO0bFV+iiIlC1p0FT9PZGRUOs09G1nSMxQz3sT8T+vk5jg0su4jBPDJJ0tChKBTIQmz6M+V4wakVpCqOL2VkSHRBFqbERFGwKef3mRNE8r+LyC787K1es8jgIcwhGcAIYLqMIt1KABFAQ8wyu8OQ/Oi/PufMxal5x85gD+wPn8AcG4jyE=</latexit>

yTx = 1
<latexit sha1_base64="ZJ56SzDcltdUT+7hjsZW6DVmnzM=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbBi2VXRL0IRS8eK/RL2rVk07QNTbJLkhWXpb/CiwdFvPpzvPlvTNs9aOuDgcd7M8zMCyLOtHHdbye3tLyyupZfL2xsbm3vFHf3GjqMFaF1EvJQtQKsKWeS1g0znLYiRbEIOG0Go5uJ33ykSrNQ1kwSUV/ggWR9RrCx0n3yUHtCV+jE6xZLbtmdAi0SLyMlyFDtFr86vZDEgkpDONa67bmR8VOsDCOcjgudWNMIkxEe0LalEguq/XR68BgdWaWH+qGyJQ2aqr8nUiy0TkRgOwU2Qz3vTcT/vHZs+pd+ymQUGyrJbFE/5siEaPI96jFFieGJJZgoZm9FZIgVJsZmVLAhePMvL5LGadk7L3t3Z6XKdRZHHg7gEI7BgwuowC1UoQ4EBDzDK7w5ynlx3p2PWWvOyWb24Q+czx8tOo9Y</latexit>

yTx = �1

<latexit sha1_base64="ZJ56SzDcltdUT+7hjsZW6DVmnzM=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbBi2VXRL0IRS8eK/RL2rVk07QNTbJLkhWXpb/CiwdFvPpzvPlvTNs9aOuDgcd7M8zMCyLOtHHdbye3tLyyupZfL2xsbm3vFHf3GjqMFaF1EvJQtQKsKWeS1g0znLYiRbEIOG0Go5uJ33ykSrNQ1kwSUV/ggWR9RrCx0n3yUHtCV+jE6xZLbtmdAi0SLyMlyFDtFr86vZDEgkpDONa67bmR8VOsDCOcjgudWNMIkxEe0LalEguq/XR68BgdWaWH+qGyJQ2aqr8nUiy0TkRgOwU2Qz3vTcT/vHZs+pd+ymQUGyrJbFE/5siEaPI96jFFieGJJZgoZm9FZIgVJsZmVLAhePMvL5LGadk7L3t3Z6XKdRZHHg7gEI7BgwuowC1UoQ4EBDzDK7w5ynlx3p2PWWvOyWb24Q+czx8tOo9Y</latexit>

yTx = �1
<latexit sha1_base64="EimcDH+eRonDS6ajMgq0eBi6D0o=">AAAB73icbVBNSwMxEJ31s9avqkcvwSJ4KhsR9SIUvXis0C9o15JNs21oNrsmWXFZ+ie8eFDEq3/Hm//GtN2Dtj4YeLw3w8w8PxZcG9f9dpaWV1bX1gsbxc2t7Z3d0t5+U0eJoqxBIxGptk80E1yyhuFGsHasGAl9wVr+6Gbitx6Z0jySdZPGzAvJQPKAU2Ks1E7v60/oCuFeqexW3CnQIsE5KUOOWq/01e1HNAmZNFQQrTvYjY2XEWU4FWxc7CaaxYSOyIB1LJUkZNrLpveO0bFV+iiIlC1p0FT9PZGRUOs09G1nSMxQz3sT8T+vk5jg0su4jBPDJJ0tChKBTIQmz6M+V4wakVpCqOL2VkSHRBFqbERFGwKef3mRNE8r+LyC787K1es8jgIcwhGcAIYLqMIt1KABFAQ8wyu8OQ/Oi/PufMxal5x85gD+wPn8AcG4jyE=</latexit>

yTx = 1
<latexit sha1_base64="G2kgTMahiwnnimzaUKMB+uSaYD4=">AAAB9XicbVBNS8NAEN34WetX1aOXxSJ4KomIeix68VjBfkAby2Y7aZduNmF3opbQ/+HFgyJe/S/e/Ddu2xy09cHA470ZZuYFiRQGXffbWVpeWV1bL2wUN7e2d3ZLe/sNE6eaQ53HMtatgBmQQkEdBUpoJRpYFEhoBsPrid98AG1ErO5wlIAfsb4SoeAMrXTfQXjCIMwMi2BMu6WyW3GnoIvEy0mZ5Kh1S1+dXszTCBRyyYxpe26CfsY0Ci5hXOykBhLGh6wPbUuV3WL8bHr1mB5bpUfDWNtSSKfq74mMRcaMosB2RgwHZt6biP957RTDSz8TKkkRFJ8tClNJMaaTCGhPaOAoR5YwroW9lfIB04yjDapoQ/DmX14kjdOKd17xbs/K1as8jgI5JEfkhHjkglTJDamROuFEk2fySt6cR+fFeXc+Zq1LTj5zQP7A+fwByneSsw==</latexit>same

<latexit sha1_base64="XQc9Gx+TJpDcRHx10XCHoi38t30=">AAAB+3icbVBNS8NAEJ3Ur1q/Yj16CRbBU0lE1GPRi8cKthbaUDbbSbt0swm7G2kJ/StePCji1T/izX/jps1BWx8MPN6bYWZekHCmtOt+W6W19Y3NrfJ2ZWd3b//APqy2VZxKii0a81h2AqKQM4EtzTTHTiKRRAHHx2B8m/uPTygVi8WDniboR2QoWMgo0Ubq29WexokOwmzAJNJcm/Xtmlt353BWiVeQGhRo9u2v3iCmaYRCU06U6npuov2MSM0ox1mllypMCB2TIXYNFSRC5Wfz22fOqVEGThhLU0I7c/X3REYipaZRYDojokdq2cvF/7xuqsNrP2MiSTUKulgUptzRsZMH4Swe5lNDCJXM3OrQEZGEahNXxYTgLb+8Strnde+y7t1f1Bo3RRxlOIYTOAMPrqABd9CEFlCYwDO8wps1s16sd+tj0Vqyipkj+APr8wfxApUH</latexit>

direction

<latexit sha1_base64="XQc9Gx+TJpDcRHx10XCHoi38t30=">AAAB+3icbVBNS8NAEJ3Ur1q/Yj16CRbBU0lE1GPRi8cKthbaUDbbSbt0swm7G2kJ/StePCji1T/izX/jps1BWx8MPN6bYWZekHCmtOt+W6W19Y3NrfJ2ZWd3b//APqy2VZxKii0a81h2AqKQM4EtzTTHTiKRRAHHx2B8m/uPTygVi8WDniboR2QoWMgo0Ubq29WexokOwmzAJNJcm/Xtmlt353BWiVeQGhRo9u2v3iCmaYRCU06U6npuov2MSM0ox1mllypMCB2TIXYNFSRC5Wfz22fOqVEGThhLU0I7c/X3REYipaZRYDojokdq2cvF/7xuqsNrP2MiSTUKulgUptzRsZMH4Swe5lNDCJXM3OrQEZGEahNXxYTgLb+8Strnde+y7t1f1Bo3RRxlOIYTOAMPrqABd9CEFlCYwDO8wps1s16sd+tj0Vqyipkj+APr8wfxApUH</latexit>

direction

<latexit sha1_base64="39vTqvx+0aapVzweurxOO/js6EM=">AAAB+nicbVBNS8NAEN3Ur1q/Uj16CRbBU0lE1GPRi8cK9gPaUDbbSbt0kw27E7XE/hQvHhTx6i/x5r9x2+agrQ8GHu/NMDMvSATX6LrfVmFldW19o7hZ2tre2d2zy/tNLVPFoMGkkKodUA2Cx9BAjgLaiQIaBQJaweh66rfuQWku4zscJ+BHdBDzkDOKRurZ5S7CIwZhJpNEao4w6dkVt+rO4CwTLycVkqPes7+6fcnSCGJkgmrd8dwE/Ywq5EzApNRNNSSUjegAOobGNALtZ7PTJ86xUfpOKJWpGJ2Z+nsio5HW4ygwnRHFoV70puJ/XifF8NLPeJykCDGbLwpT4aB0pjk4fa6AoRgbQpni5laHDamiDE1aJROCt/jyMmmeVr3zqnd7Vqld5XEUySE5IifEIxekRm5InTQIIw/kmbySN+vJerHerY95a8HKZw7IH1ifP09clK8=</latexit>

opposite
<latexit sha1_base64="G2kgTMahiwnnimzaUKMB+uSaYD4=">AAAB9XicbVBNS8NAEN34WetX1aOXxSJ4KomIeix68VjBfkAby2Y7aZduNmF3opbQ/+HFgyJe/S/e/Ddu2xy09cHA470ZZuYFiRQGXffbWVpeWV1bL2wUN7e2d3ZLe/sNE6eaQ53HMtatgBmQQkEdBUpoJRpYFEhoBsPrid98AG1ErO5wlIAfsb4SoeAMrXTfQXjCIMwMi2BMu6WyW3GnoIvEy0mZ5Kh1S1+dXszTCBRyyYxpe26CfsY0Ci5hXOykBhLGh6wPbUuV3WL8bHr1mB5bpUfDWNtSSKfq74mMRcaMosB2RgwHZt6biP957RTDSz8TKkkRFJ8tClNJMaaTCGhPaOAoR5YwroW9lfIB04yjDapoQ/DmX14kjdOKd17xbs/K1as8jgI5JEfkhHjkglTJDamROuFEk2fySt6cR+fFeXc+Zq1LTj5zQP7A+fwByneSsw==</latexit>same

<latexit sha1_base64="XQc9Gx+TJpDcRHx10XCHoi38t30=">AAAB+3icbVBNS8NAEJ3Ur1q/Yj16CRbBU0lE1GPRi8cKthbaUDbbSbt0swm7G2kJ/StePCji1T/izX/jps1BWx8MPN6bYWZekHCmtOt+W6W19Y3NrfJ2ZWd3b//APqy2VZxKii0a81h2AqKQM4EtzTTHTiKRRAHHx2B8m/uPTygVi8WDniboR2QoWMgo0Ubq29WexokOwmzAJNJcm/Xtmlt353BWiVeQGhRo9u2v3iCmaYRCU06U6npuov2MSM0ox1mllypMCB2TIXYNFSRC5Wfz22fOqVEGThhLU0I7c/X3REYipaZRYDojokdq2cvF/7xuqsNrP2MiSTUKulgUptzRsZMH4Swe5lNDCJXM3OrQEZGEahNXxYTgLb+8Strnde+y7t1f1Bo3RRxlOIYTOAMPrqABd9CEFlCYwDO8wps1s16sd+tj0Vqyipkj+APr8wfxApUH</latexit>

direction

<latexit sha1_base64="XQc9Gx+TJpDcRHx10XCHoi38t30=">AAAB+3icbVBNS8NAEJ3Ur1q/Yj16CRbBU0lE1GPRi8cKthbaUDbbSbt0swm7G2kJ/StePCji1T/izX/jps1BWx8MPN6bYWZekHCmtOt+W6W19Y3NrfJ2ZWd3b//APqy2VZxKii0a81h2AqKQM4EtzTTHTiKRRAHHx2B8m/uPTygVi8WDniboR2QoWMgo0Ubq29WexokOwmzAJNJcm/Xtmlt353BWiVeQGhRo9u2v3iCmaYRCU06U6npuov2MSM0ox1mllypMCB2TIXYNFSRC5Wfz22fOqVEGThhLU0I7c/X3REYipaZRYDojokdq2cvF/7xuqsNrP2MiSTUKulgUptzRsZMH4Swe5lNDCJXM3OrQEZGEahNXxYTgLb+8Strnde+y7t1f1Bo3RRxlOIYTOAMPrqABd9CEFlCYwDO8wps1s16sd+tj0Vqyipkj+APr8wfxApUH</latexit>

direction

<latexit sha1_base64="39vTqvx+0aapVzweurxOO/js6EM=">AAAB+nicbVBNS8NAEN3Ur1q/Uj16CRbBU0lE1GPRi8cK9gPaUDbbSbt0kw27E7XE/hQvHhTx6i/x5r9x2+agrQ8GHu/NMDMvSATX6LrfVmFldW19o7hZ2tre2d2zy/tNLVPFoMGkkKodUA2Cx9BAjgLaiQIaBQJaweh66rfuQWku4zscJ+BHdBDzkDOKRurZ5S7CIwZhJpNEao4w6dkVt+rO4CwTLycVkqPes7+6fcnSCGJkgmrd8dwE/Ywq5EzApNRNNSSUjegAOobGNALtZ7PTJ86xUfpOKJWpGJ2Z+nsio5HW4ygwnRHFoV70puJ/XifF8NLPeJykCDGbLwpT4aB0pjk4fa6AoRgbQpni5laHDamiDE1aJROCt/jyMmmeVr3zqnd7Vqld5XEUySE5IifEIxekRm5InTQIIw/kmbySN+vJerHerY95a8HKZw7IH1ifP09clK8=</latexit>

opposite

<latexit sha1_base64="Pv9W7D3cHVNPc7H/OCwgrReMTvI=">AAAB73icbVBNSwMxEJ34WetX1aOXYBE8lV0R9SIUvXis0C9o15JNs21oNrsmWXFZ+ie8eFDEq3/Hm//GtN2Dtj4YeLw3w8w8PxZcG8f5RkvLK6tr64WN4ubW9s5uaW+/qaNEUdagkYhU2yeaCS5Zw3AjWDtWjIS+YC1/dDPxW49MaR7Juklj5oVkIHnAKTFWaqf39Sd8hZ1eqexUnCnwInFzUoYctV7pq9uPaBIyaaggWndcJzZeRpThVLBxsZtoFhM6IgPWsVSSkGkvm947xsdW6eMgUrakwVP190RGQq3T0LedITFDPe9NxP+8TmKCSy/jMk4Mk3S2KEgENhGePI/7XDFqRGoJoYrbWzEdEkWosREVbQju/MuLpHlacc8r7t1ZuXqdx1GAQziCE3DhAqpwCzVoAAUBz/AKb+gBvaB39DFrXUL5zAH8Afr8AcA0jyA=</latexit>

yTx = 0
<latexit sha1_base64="Pv9W7D3cHVNPc7H/OCwgrReMTvI=">AAAB73icbVBNSwMxEJ34WetX1aOXYBE8lV0R9SIUvXis0C9o15JNs21oNrsmWXFZ+ie8eFDEq3/Hm//GtN2Dtj4YeLw3w8w8PxZcG8f5RkvLK6tr64WN4ubW9s5uaW+/qaNEUdagkYhU2yeaCS5Zw3AjWDtWjIS+YC1/dDPxW49MaR7Juklj5oVkIHnAKTFWaqf39Sd8hZ1eqexUnCnwInFzUoYctV7pq9uPaBIyaaggWndcJzZeRpThVLBxsZtoFhM6IgPWsVSSkGkvm947xsdW6eMgUrakwVP190RGQq3T0LedITFDPe9NxP+8TmKCSy/jMk4Mk3S2KEgENhGePI/7XDFqRGoJoYrbWzEdEkWosREVbQju/MuLpHlacc8r7t1ZuXqdx1GAQziCE3DhAqpwCzVoAAUBz/AKb+gBvaB39DFrXUL5zAH8Afr8AcA0jyA=</latexit>

yTx = 0
<latexit sha1_base64="6ZiOlLQOabpBBSGrHiYGux/CWoQ=">AAAB/HicbVBNS8NAEN34WetXtEcvi0XwVBIR9Vj04rGC/YA2lM120y7d7IbdiRhC/StePCji1R/izX/jts1BWx8MPN6bYWZemAhuwPO+nZXVtfWNzdJWeXtnd2/fPThsGZVqyppUCaU7ITFMcMmawEGwTqIZiUPB2uH4Zuq3H5g2XMl7yBIWxGQoecQpASv13UoP2COEUa40jNRQSSImfbfq1bwZ8DLxC1JFBRp996s3UDSNmQQqiDFd30sgyIkGTgWblHupYQmhYzJkXUsliZkJ8tnxE3xilQGOlLYlAc/U3xM5iY3J4tB2xgRGZtGbiv953RSiqyDnMkmBSTpfFKUCg8LTJPCAa0ZBZJYQqrm9FdMR0YSCzatsQ/AXX14mrbOaf1Hz786r9esijhI6QsfoFPnoEtXRLWqgJqIoQ8/oFb05T86L8+58zFtXnGKmgv7A+fwB2p2VjQ==</latexit>

orthogonal
<latexit sha1_base64="6ZiOlLQOabpBBSGrHiYGux/CWoQ=">AAAB/HicbVBNS8NAEN34WetXtEcvi0XwVBIR9Vj04rGC/YA2lM120y7d7IbdiRhC/StePCji1R/izX/jts1BWx8MPN6bYWZemAhuwPO+nZXVtfWNzdJWeXtnd2/fPThsGZVqyppUCaU7ITFMcMmawEGwTqIZiUPB2uH4Zuq3H5g2XMl7yBIWxGQoecQpASv13UoP2COEUa40jNRQSSImfbfq1bwZ8DLxC1JFBRp996s3UDSNmQQqiDFd30sgyIkGTgWblHupYQmhYzJkXUsliZkJ8tnxE3xilQGOlLYlAc/U3xM5iY3J4tB2xgRGZtGbiv953RSiqyDnMkmBSTpfFKUCg8LTJPCAa0ZBZJYQqrm9FdMR0YSCzatsQ/AXX14mrbOaf1Hz786r9esijhI6QsfoFPnoEtXRLWqgJqIoQ8/oFb05T86L8+58zFtXnGKmgv7A+fwB2p2VjQ==</latexit>

orthogonal

<latexit sha1_base64="Pv9W7D3cHVNPc7H/OCwgrReMTvI=">AAAB73icbVBNSwMxEJ34WetX1aOXYBE8lV0R9SIUvXis0C9o15JNs21oNrsmWXFZ+ie8eFDEq3/Hm//GtN2Dtj4YeLw3w8w8PxZcG8f5RkvLK6tr64WN4ubW9s5uaW+/qaNEUdagkYhU2yeaCS5Zw3AjWDtWjIS+YC1/dDPxW49MaR7Juklj5oVkIHnAKTFWaqf39Sd8hZ1eqexUnCnwInFzUoYctV7pq9uPaBIyaaggWndcJzZeRpThVLBxsZtoFhM6IgPWsVSSkGkvm947xsdW6eMgUrakwVP190RGQq3T0LedITFDPe9NxP+8TmKCSy/jMk4Mk3S2KEgENhGePI/7XDFqRGoJoYrbWzEdEkWosREVbQju/MuLpHlacc8r7t1ZuXqdx1GAQziCE3DhAqpwCzVoAAUBz/AKb+gBvaB39DFrXUL5zAH8Afr8AcA0jyA=</latexit>

yTx = 0
<latexit sha1_base64="6ZiOlLQOabpBBSGrHiYGux/CWoQ=">AAAB/HicbVBNS8NAEN34WetXtEcvi0XwVBIR9Vj04rGC/YA2lM120y7d7IbdiRhC/StePCji1R/izX/jts1BWx8MPN6bYWZemAhuwPO+nZXVtfWNzdJWeXtnd2/fPThsGZVqyppUCaU7ITFMcMmawEGwTqIZiUPB2uH4Zuq3H5g2XMl7yBIWxGQoecQpASv13UoP2COEUa40jNRQSSImfbfq1bwZ8DLxC1JFBRp996s3UDSNmQQqiDFd30sgyIkGTgWblHupYQmhYzJkXUsliZkJ8tnxE3xilQGOlLYlAc/U3xM5iY3J4tB2xgRGZtGbiv953RSiqyDnMkmBSTpfFKUCg8LTJPCAa0ZBZJYQqrm9FdMR0YSCzatsQ/AXX14mrbOaf1Hz786r9esijhI6QsfoFPnoEtXRLWqgJqIoQ8/oFb05T86L8+58zFtXnGKmgv7A+fwB2p2VjQ==</latexit>

orthogonal

<latexit sha1_base64="Pv9W7D3cHVNPc7H/OCwgrReMTvI=">AAAB73icbVBNSwMxEJ34WetX1aOXYBE8lV0R9SIUvXis0C9o15JNs21oNrsmWXFZ+ie8eFDEq3/Hm//GtN2Dtj4YeLw3w8w8PxZcG8f5RkvLK6tr64WN4ubW9s5uaW+/qaNEUdagkYhU2yeaCS5Zw3AjWDtWjIS+YC1/dDPxW49MaR7Juklj5oVkIHnAKTFWaqf39Sd8hZ1eqexUnCnwInFzUoYctV7pq9uPaBIyaaggWndcJzZeRpThVLBxsZtoFhM6IgPWsVSSkGkvm947xsdW6eMgUrakwVP190RGQq3T0LedITFDPe9NxP+8TmKCSy/jMk4Mk3S2KEgENhGePI/7XDFqRGoJoYrbWzEdEkWosREVbQju/MuLpHlacc8r7t1ZuXqdx1GAQziCE3DhAqpwCzVoAAUBz/AKb+gBvaB39DFrXUL5zAH8Afr8AcA0jyA=</latexit>

yTx = 0
<latexit sha1_base64="6ZiOlLQOabpBBSGrHiYGux/CWoQ=">AAAB/HicbVBNS8NAEN34WetXtEcvi0XwVBIR9Vj04rGC/YA2lM120y7d7IbdiRhC/StePCji1R/izX/jts1BWx8MPN6bYWZemAhuwPO+nZXVtfWNzdJWeXtnd2/fPThsGZVqyppUCaU7ITFMcMmawEGwTqIZiUPB2uH4Zuq3H5g2XMl7yBIWxGQoecQpASv13UoP2COEUa40jNRQSSImfbfq1bwZ8DLxC1JFBRp996s3UDSNmQQqiDFd30sgyIkGTgWblHupYQmhYzJkXUsliZkJ8tnxE3xilQGOlLYlAc/U3xM5iY3J4tB2xgRGZtGbiv953RSiqyDnMkmBSTpfFKUCg8LTJPCAa0ZBZJYQqrm9FdMR0YSCzatsQ/AXX14mrbOaf1Hz786r9esijhI6QsfoFPnoEtXRLWqgJqIoQ8/oFb05T86L8+58zFtXnGKmgv7A+fwB2p2VjQ==</latexit>

orthogonal

Correlation 

Optimal “slope” 
(Least squares)

<latexit sha1_base64="g79p2IYDlxhvjzG/eAwvkmX69mw=">AAACMXicbVDLSgMxFM34rONr1KWbYBFclZki6kYouumyQl/QqSWTpm1o5kFyRzqM/SU3/om46UIRt/6E6QPswwMJJ+fcy809XiS4AtseGWvrG5tb25kdc3dv/+DQOjquqjCWlFVoKEJZ94higgesAhwEq0eSEd8TrOb178d+7YlJxcOgDEnEmj7pBrzDKQEttaxi8ljGA3xruh7vPk8unOC/RyuP563BouXSUGEXegxIy8raOXsCvEqcGcmiGUot681thzT2WQBUEKUajh1BMyUSOBVsaLqxYhGhfdJlDU0D4jPVTCcbD/G5Vtq4E0p9AsATdb4jJb5Sie/pSp9ATy17Y/E/rxFD56aZ8iCKgQV0OqgTCwwhHseH21wyCiLRhFDJ9V8x7RFJKOiQTR2Cs7zyKqnmc85Vznm4zBbuZnFk0Ck6QxfIQdeogIqohCqIohf0jj7Qp/FqjIwv43taumbMek7QAoyfXy8DqQs=</latexit>

yTx =
����y

����
2

����x
����
2
cos ✓

<latexit sha1_base64="DOAlfII+q8SYEixo2hGBc77LIvA=">AAACAXicbZC7SgNBFIZn4y3G26qNYDMYhFgYdkXURgjaWEbIDZJNmJ1MkiGzF2bOSpYlNr6KjYUitr6FnW/jJNlCE38Y+PjPOZw5vxsKrsCyvo3M0vLK6lp2PbexubW9Y+7u1VQQScqqNBCBbLhEMcF9VgUOgjVCyYjnClZ3h7eTev2BScUDvwJxyByP9H3e45SAtjrmQQsGDAi+xoVRuzI6aSen9lhT3DHzVtGaCi+CnUIepSp3zK9WN6CRx3yggijVtK0QnIRI4FSwca4VKRYSOiR91tToE48pJ5leMMbH2uniXiD18wFP3d8TCfGUij1Xd3oEBmq+NjH/qzUj6F05CffDCJhPZ4t6kcAQ4EkcuMsloyBiDYRKrv+K6YBIQkGHltMh2PMnL0LtrGhfFO3783zpJo0jiw7RESogG12iErpDZVRFFD2iZ/SK3own48V4Nz5mrRkjndlHf2R8/gDR9pXa</latexit>

✓ = (xTx)�1xT y

<latexit sha1_base64="iG3fvMCc1pAPz+24urMNE47M5aE=">AAACDnicbZC7SgNBFIZn4y3G26qlzWAIWIXdIGojBG0sI5gLZEOYncwmQ2Znl5mzYtjkCWx8FRsLRWyt7XwbJ5sUmvjDwMd/zuHM+f1YcA2O823lVlbX1jfym4Wt7Z3dPXv/oKGjRFFWp5GIVMsnmgkuWR04CNaKFSOhL1jTH15P6817pjSP5B2MYtYJSV/ygFMCxuraJXyJvUARmo7Ho/G4W5kYeMjAo5HGHgwYkK5ddMpOJrwM7hyKaK5a1/7yehFNQiaBCqJ123Vi6KREAaeCTQpeollM6JD0WdugJCHTnTQ7Z4JLxunhIFLmScCZ+3siJaHWo9A3nSGBgV6sTc3/au0EgotOymWcAJN0tihIBIYIT7PBPa4YBTEyQKji5q+YDogJB0yCBROCu3jyMjQqZfes7N6eFqtX8zjy6AgdoxPkonNURTeohuqIokf0jF7Rm/VkvVjv1sesNWfNZw7RH1mfP+x8nK4=</latexit>

=
||y||2
||x||2

cos ✓
<latexit sha1_base64="KRQTS1NNt+kRtFfelBN2tQp4ieU=">AAACFnicbZDLSgMxFIYz9VbrrerSTbAIblpmRNRl0Y3LCvYCnTJk0kwbmskMyRlxqH0KN76KGxeKuBV3vo1pO4q2Hkj4+f5zSM7vx4JrsO1PK7ewuLS8kl8trK1vbG4Vt3caOkoUZXUaiUi1fKKZ4JLVgYNgrVgxEvqCNf3Bxdhv3jCleSSvIY1ZJyQ9yQNOCRjkFctuyKXnQp8BwW7B9XnvbnLhtHz7jX+gVyzZFXtSeF44mSihrGpe8cPtRjQJmQQqiNZtx46hMyQKOBVsVHATzWJCB6TH2kZKEjLdGU7WGuEDQ7o4iJQ5EvCE/p4YklDrNPRNZ0igr2e9MfzPaycQnHWGXMYJMEmnDwWJwBDhcUa4yxWjIFIjCFXc/BXTPlGEgkmyYEJwZleeF42jinNSca6OS9XzLI482kP76BA56BRV0SWqoTqi6B49omf0Yj1YT9ar9TZtzVnZzC76U9b7Fyhqn2I=</latexit>

min
✓

����y � x✓
����

<latexit sha1_base64="1PFUHrkM9ZET4wYGTBbYyhDirNw=">AAACB3icbVDLSgMxFL3js9bXqEtBgkVwVWaKqBuh6MZlBfuAdhgyaaYNzWSGJCOW2p0bf8WNC0Xc+gvu/BvT6Sy09UBuDufcS3JPkHCmtON8WwuLS8srq4W14vrG5ta2vbPbUHEqCa2TmMeyFWBFORO0rpnmtJVIiqOA02YwuJr4zTsqFYvFrR4m1ItwT7CQEayN5NsHnYD1HrKC7tH0zqpfQRfI9e2SU3YyoHni5qQEOWq+/dXpxiSNqNCEY6XarpNob4SlZoTTcbGTKppgMsA92jZU4Igqb5TtMUZHRumiMJbmCI0y9ffECEdKDaPAdEZY99WsNxH/89qpDs+9ERNJqqkg04fClCMdo0koqMskJZoPDcFEMvNXRPpYYqJNdEUTgju78jxpVMruadm9OSlVL/M4CrAPh3AMLpxBFa6hBnUg8AjP8Apv1pP1Yr1bH9PWBSuf2YM/sD5/AActmBw=</latexit>����x
����
2
= 1

<latexit sha1_base64="lg5XvDB5yr7O2J5wpdZLiQKoEvU=">AAACB3icbVDLSgMxFL1TX7W+Rl0KEiyCqzJTRN0IRTcuK9gHtMOQSTNtaOZBkhGGsTs3/oobF4q49Rfc+Tem01lo64HcHM65l+QeL+ZMKsv6NkpLyyura+X1ysbm1vaOubvXllEiCG2RiEei62FJOQtpSzHFaTcWFAcepx1vfD31O/dUSBaFdyqNqRPgYch8RrDSkmse9j02fMgLStHszqtbR5fIds2qVbNyoEViF6QKBZqu+dUfRCQJaKgIx1L2bCtWToaFYoTTSaWfSBpjMsZD2tM0xAGVTpbvMUHHWhkgPxL6hArl6u+JDAdSpoGnOwOsRnLem4r/eb1E+RdOxsI4UTQks4f8hCMVoWkoaMAEJYqnmmAimP4rIiMsMFE6uooOwZ5feZG06zX7rGbfnlYbV0UcZTiAIzgBG86hATfQhBYQeIRneIU348l4Md6Nj1lryShm9uEPjM8fCMOYHQ==</latexit>����y
����
2
= 1

For

<latexit sha1_base64="hphqU/I/uT5kKA5BWE6SinuibdM=">AAAB/HicbVBNS8NAEN34WetXtEcvi0XwVJMi6kGh6MVjhX5BG8tmu2mXbjZhdyKGUv+KFw+KePWHePPfuG1z0NYHA4/3ZpiZ58eCa3Ccb2tpeWV1bT23kd/c2t7Ztff2GzpKFGV1GolItXyimeCS1YGDYK1YMRL6gjX94c3Ebz4wpXkka5DGzAtJX/KAUwJG6tqF9L72iK9wBwYMCL7E7km5axedkjMFXiRuRoooQ7Vrf3V6EU1CJoEKonXbdWLwRkQBp4KN851Es5jQIemztqGShEx7o+nxY3xklB4OImVKAp6qvydGJNQ6DX3TGRIY6HlvIv7ntRMILrwRl3ECTNLZoiARGCI8SQL3uGIURGoIoYqbWzEdEEUomLzyJgR3/uVF0iiX3LOSe3darFxnceTQATpEx8hF56iCblEV1RFFKXpGr+jNerJerHfrY9a6ZGUzBfQH1ucPA5CTDw==</latexit>

yTx = ✓ < 1/2

Relationship to Regression



<latexit sha1_base64="EimcDH+eRonDS6ajMgq0eBi6D0o=">AAAB73icbVBNSwMxEJ31s9avqkcvwSJ4KhsR9SIUvXis0C9o15JNs21oNrsmWXFZ+ie8eFDEq3/Hm//GtN2Dtj4YeLw3w8w8PxZcG9f9dpaWV1bX1gsbxc2t7Z3d0t5+U0eJoqxBIxGptk80E1yyhuFGsHasGAl9wVr+6Gbitx6Z0jySdZPGzAvJQPKAU2Ks1E7v60/oCuFeqexW3CnQIsE5KUOOWq/01e1HNAmZNFQQrTvYjY2XEWU4FWxc7CaaxYSOyIB1LJUkZNrLpveO0bFV+iiIlC1p0FT9PZGRUOs09G1nSMxQz3sT8T+vk5jg0su4jBPDJJ0tChKBTIQmz6M+V4wakVpCqOL2VkSHRBFqbERFGwKef3mRNE8r+LyC787K1es8jgIcwhGcAIYLqMIt1KABFAQ8wyu8OQ/Oi/PufMxal5x85gD+wPn8AcG4jyE=</latexit>

yTx = 1
<latexit sha1_base64="ZJ56SzDcltdUT+7hjsZW6DVmnzM=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbBi2VXRL0IRS8eK/RL2rVk07QNTbJLkhWXpb/CiwdFvPpzvPlvTNs9aOuDgcd7M8zMCyLOtHHdbye3tLyyupZfL2xsbm3vFHf3GjqMFaF1EvJQtQKsKWeS1g0znLYiRbEIOG0Go5uJ33ykSrNQ1kwSUV/ggWR9RrCx0n3yUHtCV+jE6xZLbtmdAi0SLyMlyFDtFr86vZDEgkpDONa67bmR8VOsDCOcjgudWNMIkxEe0LalEguq/XR68BgdWaWH+qGyJQ2aqr8nUiy0TkRgOwU2Qz3vTcT/vHZs+pd+ymQUGyrJbFE/5siEaPI96jFFieGJJZgoZm9FZIgVJsZmVLAhePMvL5LGadk7L3t3Z6XKdRZHHg7gEI7BgwuowC1UoQ4EBDzDK7w5ynlx3p2PWWvOyWb24Q+czx8tOo9Y</latexit>

yTx = �1

<latexit sha1_base64="ZJ56SzDcltdUT+7hjsZW6DVmnzM=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbBi2VXRL0IRS8eK/RL2rVk07QNTbJLkhWXpb/CiwdFvPpzvPlvTNs9aOuDgcd7M8zMCyLOtHHdbye3tLyyupZfL2xsbm3vFHf3GjqMFaF1EvJQtQKsKWeS1g0znLYiRbEIOG0Go5uJ33ykSrNQ1kwSUV/ggWR9RrCx0n3yUHtCV+jE6xZLbtmdAi0SLyMlyFDtFr86vZDEgkpDONa67bmR8VOsDCOcjgudWNMIkxEe0LalEguq/XR68BgdWaWH+qGyJQ2aqr8nUiy0TkRgOwU2Qz3vTcT/vHZs+pd+ymQUGyrJbFE/5siEaPI96jFFieGJJZgoZm9FZIgVJsZmVLAhePMvL5LGadk7L3t3Z6XKdRZHHg7gEI7BgwuowC1UoQ4EBDzDK7w5ynlx3p2PWWvOyWb24Q+czx8tOo9Y</latexit>

yTx = �1
<latexit sha1_base64="EimcDH+eRonDS6ajMgq0eBi6D0o=">AAAB73icbVBNSwMxEJ31s9avqkcvwSJ4KhsR9SIUvXis0C9o15JNs21oNrsmWXFZ+ie8eFDEq3/Hm//GtN2Dtj4YeLw3w8w8PxZcG9f9dpaWV1bX1gsbxc2t7Z3d0t5+U0eJoqxBIxGptk80E1yyhuFGsHasGAl9wVr+6Gbitx6Z0jySdZPGzAvJQPKAU2Ks1E7v60/oCuFeqexW3CnQIsE5KUOOWq/01e1HNAmZNFQQrTvYjY2XEWU4FWxc7CaaxYSOyIB1LJUkZNrLpveO0bFV+iiIlC1p0FT9PZGRUOs09G1nSMxQz3sT8T+vk5jg0su4jBPDJJ0tChKBTIQmz6M+V4wakVpCqOL2VkSHRBFqbERFGwKef3mRNE8r+LyC787K1es8jgIcwhGcAIYLqMIt1KABFAQ8wyu8OQ/Oi/PufMxal5x85gD+wPn8AcG4jyE=</latexit>

yTx = 1
<latexit sha1_base64="G2kgTMahiwnnimzaUKMB+uSaYD4=">AAAB9XicbVBNS8NAEN34WetX1aOXxSJ4KomIeix68VjBfkAby2Y7aZduNmF3opbQ/+HFgyJe/S/e/Ddu2xy09cHA470ZZuYFiRQGXffbWVpeWV1bL2wUN7e2d3ZLe/sNE6eaQ53HMtatgBmQQkEdBUpoJRpYFEhoBsPrid98AG1ErO5wlIAfsb4SoeAMrXTfQXjCIMwMi2BMu6WyW3GnoIvEy0mZ5Kh1S1+dXszTCBRyyYxpe26CfsY0Ci5hXOykBhLGh6wPbUuV3WL8bHr1mB5bpUfDWNtSSKfq74mMRcaMosB2RgwHZt6biP957RTDSz8TKkkRFJ8tClNJMaaTCGhPaOAoR5YwroW9lfIB04yjDapoQ/DmX14kjdOKd17xbs/K1as8jgI5JEfkhHjkglTJDamROuFEk2fySt6cR+fFeXc+Zq1LTj5zQP7A+fwByneSsw==</latexit>same

<latexit sha1_base64="XQc9Gx+TJpDcRHx10XCHoi38t30=">AAAB+3icbVBNS8NAEJ3Ur1q/Yj16CRbBU0lE1GPRi8cKthbaUDbbSbt0swm7G2kJ/StePCji1T/izX/jps1BWx8MPN6bYWZekHCmtOt+W6W19Y3NrfJ2ZWd3b//APqy2VZxKii0a81h2AqKQM4EtzTTHTiKRRAHHx2B8m/uPTygVi8WDniboR2QoWMgo0Ubq29WexokOwmzAJNJcm/Xtmlt353BWiVeQGhRo9u2v3iCmaYRCU06U6npuov2MSM0ox1mllypMCB2TIXYNFSRC5Wfz22fOqVEGThhLU0I7c/X3REYipaZRYDojokdq2cvF/7xuqsNrP2MiSTUKulgUptzRsZMH4Swe5lNDCJXM3OrQEZGEahNXxYTgLb+8Strnde+y7t1f1Bo3RRxlOIYTOAMPrqABd9CEFlCYwDO8wps1s16sd+tj0Vqyipkj+APr8wfxApUH</latexit>

direction

<latexit sha1_base64="XQc9Gx+TJpDcRHx10XCHoi38t30=">AAAB+3icbVBNS8NAEJ3Ur1q/Yj16CRbBU0lE1GPRi8cKthbaUDbbSbt0swm7G2kJ/StePCji1T/izX/jps1BWx8MPN6bYWZekHCmtOt+W6W19Y3NrfJ2ZWd3b//APqy2VZxKii0a81h2AqKQM4EtzTTHTiKRRAHHx2B8m/uPTygVi8WDniboR2QoWMgo0Ubq29WexokOwmzAJNJcm/Xtmlt353BWiVeQGhRo9u2v3iCmaYRCU06U6npuov2MSM0ox1mllypMCB2TIXYNFSRC5Wfz22fOqVEGThhLU0I7c/X3REYipaZRYDojokdq2cvF/7xuqsNrP2MiSTUKulgUptzRsZMH4Swe5lNDCJXM3OrQEZGEahNXxYTgLb+8Strnde+y7t1f1Bo3RRxlOIYTOAMPrqABd9CEFlCYwDO8wps1s16sd+tj0Vqyipkj+APr8wfxApUH</latexit>

direction

<latexit sha1_base64="39vTqvx+0aapVzweurxOO/js6EM=">AAAB+nicbVBNS8NAEN3Ur1q/Uj16CRbBU0lE1GPRi8cK9gPaUDbbSbt0kw27E7XE/hQvHhTx6i/x5r9x2+agrQ8GHu/NMDMvSATX6LrfVmFldW19o7hZ2tre2d2zy/tNLVPFoMGkkKodUA2Cx9BAjgLaiQIaBQJaweh66rfuQWku4zscJ+BHdBDzkDOKRurZ5S7CIwZhJpNEao4w6dkVt+rO4CwTLycVkqPes7+6fcnSCGJkgmrd8dwE/Ywq5EzApNRNNSSUjegAOobGNALtZ7PTJ86xUfpOKJWpGJ2Z+nsio5HW4ygwnRHFoV70puJ/XifF8NLPeJykCDGbLwpT4aB0pjk4fa6AoRgbQpni5laHDamiDE1aJROCt/jyMmmeVr3zqnd7Vqld5XEUySE5IifEIxekRm5InTQIIw/kmbySN+vJerHerY95a8HKZw7IH1ifP09clK8=</latexit>

opposite
<latexit sha1_base64="G2kgTMahiwnnimzaUKMB+uSaYD4=">AAAB9XicbVBNS8NAEN34WetX1aOXxSJ4KomIeix68VjBfkAby2Y7aZduNmF3opbQ/+HFgyJe/S/e/Ddu2xy09cHA470ZZuYFiRQGXffbWVpeWV1bL2wUN7e2d3ZLe/sNE6eaQ53HMtatgBmQQkEdBUpoJRpYFEhoBsPrid98AG1ErO5wlIAfsb4SoeAMrXTfQXjCIMwMi2BMu6WyW3GnoIvEy0mZ5Kh1S1+dXszTCBRyyYxpe26CfsY0Ci5hXOykBhLGh6wPbUuV3WL8bHr1mB5bpUfDWNtSSKfq74mMRcaMosB2RgwHZt6biP957RTDSz8TKkkRFJ8tClNJMaaTCGhPaOAoR5YwroW9lfIB04yjDapoQ/DmX14kjdOKd17xbs/K1as8jgI5JEfkhHjkglTJDamROuFEk2fySt6cR+fFeXc+Zq1LTj5zQP7A+fwByneSsw==</latexit>same

<latexit sha1_base64="XQc9Gx+TJpDcRHx10XCHoi38t30=">AAAB+3icbVBNS8NAEJ3Ur1q/Yj16CRbBU0lE1GPRi8cKthbaUDbbSbt0swm7G2kJ/StePCji1T/izX/jps1BWx8MPN6bYWZekHCmtOt+W6W19Y3NrfJ2ZWd3b//APqy2VZxKii0a81h2AqKQM4EtzTTHTiKRRAHHx2B8m/uPTygVi8WDniboR2QoWMgo0Ubq29WexokOwmzAJNJcm/Xtmlt353BWiVeQGhRo9u2v3iCmaYRCU06U6npuov2MSM0ox1mllypMCB2TIXYNFSRC5Wfz22fOqVEGThhLU0I7c/X3REYipaZRYDojokdq2cvF/7xuqsNrP2MiSTUKulgUptzRsZMH4Swe5lNDCJXM3OrQEZGEahNXxYTgLb+8Strnde+y7t1f1Bo3RRxlOIYTOAMPrqABd9CEFlCYwDO8wps1s16sd+tj0Vqyipkj+APr8wfxApUH</latexit>

direction

<latexit sha1_base64="XQc9Gx+TJpDcRHx10XCHoi38t30=">AAAB+3icbVBNS8NAEJ3Ur1q/Yj16CRbBU0lE1GPRi8cKthbaUDbbSbt0swm7G2kJ/StePCji1T/izX/jps1BWx8MPN6bYWZekHCmtOt+W6W19Y3NrfJ2ZWd3b//APqy2VZxKii0a81h2AqKQM4EtzTTHTiKRRAHHx2B8m/uPTygVi8WDniboR2QoWMgo0Ubq29WexokOwmzAJNJcm/Xtmlt353BWiVeQGhRo9u2v3iCmaYRCU06U6npuov2MSM0ox1mllypMCB2TIXYNFSRC5Wfz22fOqVEGThhLU0I7c/X3REYipaZRYDojokdq2cvF/7xuqsNrP2MiSTUKulgUptzRsZMH4Swe5lNDCJXM3OrQEZGEahNXxYTgLb+8Strnde+y7t1f1Bo3RRxlOIYTOAMPrqABd9CEFlCYwDO8wps1s16sd+tj0Vqyipkj+APr8wfxApUH</latexit>

direction

<latexit sha1_base64="39vTqvx+0aapVzweurxOO/js6EM=">AAAB+nicbVBNS8NAEN3Ur1q/Uj16CRbBU0lE1GPRi8cK9gPaUDbbSbt0kw27E7XE/hQvHhTx6i/x5r9x2+agrQ8GHu/NMDMvSATX6LrfVmFldW19o7hZ2tre2d2zy/tNLVPFoMGkkKodUA2Cx9BAjgLaiQIaBQJaweh66rfuQWku4zscJ+BHdBDzkDOKRurZ5S7CIwZhJpNEao4w6dkVt+rO4CwTLycVkqPes7+6fcnSCGJkgmrd8dwE/Ywq5EzApNRNNSSUjegAOobGNALtZ7PTJ86xUfpOKJWpGJ2Z+nsio5HW4ygwnRHFoV70puJ/XifF8NLPeJykCDGbLwpT4aB0pjk4fa6AoRgbQpni5laHDamiDE1aJROCt/jyMmmeVr3zqnd7Vqld5XEUySE5IifEIxekRm5InTQIIw/kmbySN+vJerHerY95a8HKZw7IH1ifP09clK8=</latexit>

opposite

<latexit sha1_base64="Pv9W7D3cHVNPc7H/OCwgrReMTvI=">AAAB73icbVBNSwMxEJ34WetX1aOXYBE8lV0R9SIUvXis0C9o15JNs21oNrsmWXFZ+ie8eFDEq3/Hm//GtN2Dtj4YeLw3w8w8PxZcG8f5RkvLK6tr64WN4ubW9s5uaW+/qaNEUdagkYhU2yeaCS5Zw3AjWDtWjIS+YC1/dDPxW49MaR7Juklj5oVkIHnAKTFWaqf39Sd8hZ1eqexUnCnwInFzUoYctV7pq9uPaBIyaaggWndcJzZeRpThVLBxsZtoFhM6IgPWsVSSkGkvm947xsdW6eMgUrakwVP190RGQq3T0LedITFDPe9NxP+8TmKCSy/jMk4Mk3S2KEgENhGePI/7XDFqRGoJoYrbWzEdEkWosREVbQju/MuLpHlacc8r7t1ZuXqdx1GAQziCE3DhAqpwCzVoAAUBz/AKb+gBvaB39DFrXUL5zAH8Afr8AcA0jyA=</latexit>

yTx = 0
<latexit sha1_base64="Pv9W7D3cHVNPc7H/OCwgrReMTvI=">AAAB73icbVBNSwMxEJ34WetX1aOXYBE8lV0R9SIUvXis0C9o15JNs21oNrsmWXFZ+ie8eFDEq3/Hm//GtN2Dtj4YeLw3w8w8PxZcG8f5RkvLK6tr64WN4ubW9s5uaW+/qaNEUdagkYhU2yeaCS5Zw3AjWDtWjIS+YC1/dDPxW49MaR7Juklj5oVkIHnAKTFWaqf39Sd8hZ1eqexUnCnwInFzUoYctV7pq9uPaBIyaaggWndcJzZeRpThVLBxsZtoFhM6IgPWsVSSkGkvm947xsdW6eMgUrakwVP190RGQq3T0LedITFDPe9NxP+8TmKCSy/jMk4Mk3S2KEgENhGePI/7XDFqRGoJoYrbWzEdEkWosREVbQju/MuLpHlacc8r7t1ZuXqdx1GAQziCE3DhAqpwCzVoAAUBz/AKb+gBvaB39DFrXUL5zAH8Afr8AcA0jyA=</latexit>

yTx = 0
<latexit sha1_base64="6ZiOlLQOabpBBSGrHiYGux/CWoQ=">AAAB/HicbVBNS8NAEN34WetXtEcvi0XwVBIR9Vj04rGC/YA2lM120y7d7IbdiRhC/StePCji1R/izX/jts1BWx8MPN6bYWZemAhuwPO+nZXVtfWNzdJWeXtnd2/fPThsGZVqyppUCaU7ITFMcMmawEGwTqIZiUPB2uH4Zuq3H5g2XMl7yBIWxGQoecQpASv13UoP2COEUa40jNRQSSImfbfq1bwZ8DLxC1JFBRp996s3UDSNmQQqiDFd30sgyIkGTgWblHupYQmhYzJkXUsliZkJ8tnxE3xilQGOlLYlAc/U3xM5iY3J4tB2xgRGZtGbiv953RSiqyDnMkmBSTpfFKUCg8LTJPCAa0ZBZJYQqrm9FdMR0YSCzatsQ/AXX14mrbOaf1Hz786r9esijhI6QsfoFPnoEtXRLWqgJqIoQ8/oFb05T86L8+58zFtXnGKmgv7A+fwB2p2VjQ==</latexit>

orthogonal
<latexit sha1_base64="6ZiOlLQOabpBBSGrHiYGux/CWoQ=">AAAB/HicbVBNS8NAEN34WetXtEcvi0XwVBIR9Vj04rGC/YA2lM120y7d7IbdiRhC/StePCji1R/izX/jts1BWx8MPN6bYWZemAhuwPO+nZXVtfWNzdJWeXtnd2/fPThsGZVqyppUCaU7ITFMcMmawEGwTqIZiUPB2uH4Zuq3H5g2XMl7yBIWxGQoecQpASv13UoP2COEUa40jNRQSSImfbfq1bwZ8DLxC1JFBRp996s3UDSNmQQqiDFd30sgyIkGTgWblHupYQmhYzJkXUsliZkJ8tnxE3xilQGOlLYlAc/U3xM5iY3J4tB2xgRGZtGbiv953RSiqyDnMkmBSTpfFKUCg8LTJPCAa0ZBZJYQqrm9FdMR0YSCzatsQ/AXX14mrbOaf1Hz786r9esijhI6QsfoFPnoEtXRLWqgJqIoQ8/oFb05T86L8+58zFtXnGKmgv7A+fwB2p2VjQ==</latexit>

orthogonal

<latexit sha1_base64="Pv9W7D3cHVNPc7H/OCwgrReMTvI=">AAAB73icbVBNSwMxEJ34WetX1aOXYBE8lV0R9SIUvXis0C9o15JNs21oNrsmWXFZ+ie8eFDEq3/Hm//GtN2Dtj4YeLw3w8w8PxZcG8f5RkvLK6tr64WN4ubW9s5uaW+/qaNEUdagkYhU2yeaCS5Zw3AjWDtWjIS+YC1/dDPxW49MaR7Juklj5oVkIHnAKTFWaqf39Sd8hZ1eqexUnCnwInFzUoYctV7pq9uPaBIyaaggWndcJzZeRpThVLBxsZtoFhM6IgPWsVSSkGkvm947xsdW6eMgUrakwVP190RGQq3T0LedITFDPe9NxP+8TmKCSy/jMk4Mk3S2KEgENhGePI/7XDFqRGoJoYrbWzEdEkWosREVbQju/MuLpHlacc8r7t1ZuXqdx1GAQziCE3DhAqpwCzVoAAUBz/AKb+gBvaB39DFrXUL5zAH8Afr8AcA0jyA=</latexit>

yTx = 0
<latexit sha1_base64="6ZiOlLQOabpBBSGrHiYGux/CWoQ=">AAAB/HicbVBNS8NAEN34WetXtEcvi0XwVBIR9Vj04rGC/YA2lM120y7d7IbdiRhC/StePCji1R/izX/jts1BWx8MPN6bYWZemAhuwPO+nZXVtfWNzdJWeXtnd2/fPThsGZVqyppUCaU7ITFMcMmawEGwTqIZiUPB2uH4Zuq3H5g2XMl7yBIWxGQoecQpASv13UoP2COEUa40jNRQSSImfbfq1bwZ8DLxC1JFBRp996s3UDSNmQQqiDFd30sgyIkGTgWblHupYQmhYzJkXUsliZkJ8tnxE3xilQGOlLYlAc/U3xM5iY3J4tB2xgRGZtGbiv953RSiqyDnMkmBSTpfFKUCg8LTJPCAa0ZBZJYQqrm9FdMR0YSCzatsQ/AXX14mrbOaf1Hz786r9esijhI6QsfoFPnoEtXRLWqgJqIoQ8/oFb05T86L8+58zFtXnGKmgv7A+fwB2p2VjQ==</latexit>

orthogonal

<latexit sha1_base64="Pv9W7D3cHVNPc7H/OCwgrReMTvI=">AAAB73icbVBNSwMxEJ34WetX1aOXYBE8lV0R9SIUvXis0C9o15JNs21oNrsmWXFZ+ie8eFDEq3/Hm//GtN2Dtj4YeLw3w8w8PxZcG8f5RkvLK6tr64WN4ubW9s5uaW+/qaNEUdagkYhU2yeaCS5Zw3AjWDtWjIS+YC1/dDPxW49MaR7Juklj5oVkIHnAKTFWaqf39Sd8hZ1eqexUnCnwInFzUoYctV7pq9uPaBIyaaggWndcJzZeRpThVLBxsZtoFhM6IgPWsVSSkGkvm947xsdW6eMgUrakwVP190RGQq3T0LedITFDPe9NxP+8TmKCSy/jMk4Mk3S2KEgENhGePI/7XDFqRGoJoYrbWzEdEkWosREVbQju/MuLpHlacc8r7t1ZuXqdx1GAQziCE3DhAqpwCzVoAAUBz/AKb+gBvaB39DFrXUL5zAH8Afr8AcA0jyA=</latexit>

yTx = 0
<latexit sha1_base64="6ZiOlLQOabpBBSGrHiYGux/CWoQ=">AAAB/HicbVBNS8NAEN34WetXtEcvi0XwVBIR9Vj04rGC/YA2lM120y7d7IbdiRhC/StePCji1R/izX/jts1BWx8MPN6bYWZemAhuwPO+nZXVtfWNzdJWeXtnd2/fPThsGZVqyppUCaU7ITFMcMmawEGwTqIZiUPB2uH4Zuq3H5g2XMl7yBIWxGQoecQpASv13UoP2COEUa40jNRQSSImfbfq1bwZ8DLxC1JFBRp996s3UDSNmQQqiDFd30sgyIkGTgWblHupYQmhYzJkXUsliZkJ8tnxE3xilQGOlLYlAc/U3xM5iY3J4tB2xgRGZtGbiv953RSiqyDnMkmBSTpfFKUCg8LTJPCAa0ZBZJYQqrm9FdMR0YSCzatsQ/AXX14mrbOaf1Hz786r9esijhI6QsfoFPnoEtXRLWqgJqIoQ8/oFb05T86L8+58zFtXnGKmgv7A+fwB2p2VjQ==</latexit>

orthogonal

Correlation 

Optimal “slope” 
(Least squares)

<latexit sha1_base64="g79p2IYDlxhvjzG/eAwvkmX69mw=">AAACMXicbVDLSgMxFM34rONr1KWbYBFclZki6kYouumyQl/QqSWTpm1o5kFyRzqM/SU3/om46UIRt/6E6QPswwMJJ+fcy809XiS4AtseGWvrG5tb25kdc3dv/+DQOjquqjCWlFVoKEJZ94higgesAhwEq0eSEd8TrOb178d+7YlJxcOgDEnEmj7pBrzDKQEttaxi8ljGA3xruh7vPk8unOC/RyuP563BouXSUGEXegxIy8raOXsCvEqcGcmiGUot681thzT2WQBUEKUajh1BMyUSOBVsaLqxYhGhfdJlDU0D4jPVTCcbD/G5Vtq4E0p9AsATdb4jJb5Sie/pSp9ATy17Y/E/rxFD56aZ8iCKgQV0OqgTCwwhHseH21wyCiLRhFDJ9V8x7RFJKOiQTR2Cs7zyKqnmc85Vznm4zBbuZnFk0Ck6QxfIQdeogIqohCqIohf0jj7Qp/FqjIwv43taumbMek7QAoyfXy8DqQs=</latexit>

yTx =
����y

����
2

����x
����
2
cos ✓

<latexit sha1_base64="DOAlfII+q8SYEixo2hGBc77LIvA=">AAACAXicbZC7SgNBFIZn4y3G26qNYDMYhFgYdkXURgjaWEbIDZJNmJ1MkiGzF2bOSpYlNr6KjYUitr6FnW/jJNlCE38Y+PjPOZw5vxsKrsCyvo3M0vLK6lp2PbexubW9Y+7u1VQQScqqNBCBbLhEMcF9VgUOgjVCyYjnClZ3h7eTev2BScUDvwJxyByP9H3e45SAtjrmQQsGDAi+xoVRuzI6aSen9lhT3DHzVtGaCi+CnUIepSp3zK9WN6CRx3yggijVtK0QnIRI4FSwca4VKRYSOiR91tToE48pJ5leMMbH2uniXiD18wFP3d8TCfGUij1Xd3oEBmq+NjH/qzUj6F05CffDCJhPZ4t6kcAQ4EkcuMsloyBiDYRKrv+K6YBIQkGHltMh2PMnL0LtrGhfFO3783zpJo0jiw7RESogG12iErpDZVRFFD2iZ/SK3own48V4Nz5mrRkjndlHf2R8/gDR9pXa</latexit>

✓ = (xTx)�1xT y

<latexit sha1_base64="iG3fvMCc1pAPz+24urMNE47M5aE=">AAACDnicbZC7SgNBFIZn4y3G26qlzWAIWIXdIGojBG0sI5gLZEOYncwmQ2Znl5mzYtjkCWx8FRsLRWyt7XwbJ5sUmvjDwMd/zuHM+f1YcA2O823lVlbX1jfym4Wt7Z3dPXv/oKGjRFFWp5GIVMsnmgkuWR04CNaKFSOhL1jTH15P6817pjSP5B2MYtYJSV/ygFMCxuraJXyJvUARmo7Ho/G4W5kYeMjAo5HGHgwYkK5ddMpOJrwM7hyKaK5a1/7yehFNQiaBCqJ123Vi6KREAaeCTQpeollM6JD0WdugJCHTnTQ7Z4JLxunhIFLmScCZ+3siJaHWo9A3nSGBgV6sTc3/au0EgotOymWcAJN0tihIBIYIT7PBPa4YBTEyQKji5q+YDogJB0yCBROCu3jyMjQqZfes7N6eFqtX8zjy6AgdoxPkonNURTeohuqIokf0jF7Rm/VkvVjv1sesNWfNZw7RH1mfP+x8nK4=</latexit>

=
||y||2
||x||2

cos ✓
<latexit sha1_base64="KRQTS1NNt+kRtFfelBN2tQp4ieU=">AAACFnicbZDLSgMxFIYz9VbrrerSTbAIblpmRNRl0Y3LCvYCnTJk0kwbmskMyRlxqH0KN76KGxeKuBV3vo1pO4q2Hkj4+f5zSM7vx4JrsO1PK7ewuLS8kl8trK1vbG4Vt3caOkoUZXUaiUi1fKKZ4JLVgYNgrVgxEvqCNf3Bxdhv3jCleSSvIY1ZJyQ9yQNOCRjkFctuyKXnQp8BwW7B9XnvbnLhtHz7jX+gVyzZFXtSeF44mSihrGpe8cPtRjQJmQQqiNZtx46hMyQKOBVsVHATzWJCB6TH2kZKEjLdGU7WGuEDQ7o4iJQ5EvCE/p4YklDrNPRNZ0igr2e9MfzPaycQnHWGXMYJMEmnDwWJwBDhcUa4yxWjIFIjCFXc/BXTPlGEgkmyYEJwZleeF42jinNSca6OS9XzLI482kP76BA56BRV0SWqoTqi6B49omf0Yj1YT9ar9TZtzVnZzC76U9b7Fyhqn2I=</latexit>

min
✓

����y � x✓
����

<latexit sha1_base64="1PFUHrkM9ZET4wYGTBbYyhDirNw=">AAACB3icbVDLSgMxFL3js9bXqEtBgkVwVWaKqBuh6MZlBfuAdhgyaaYNzWSGJCOW2p0bf8WNC0Xc+gvu/BvT6Sy09UBuDufcS3JPkHCmtON8WwuLS8srq4W14vrG5ta2vbPbUHEqCa2TmMeyFWBFORO0rpnmtJVIiqOA02YwuJr4zTsqFYvFrR4m1ItwT7CQEayN5NsHnYD1HrKC7tH0zqpfQRfI9e2SU3YyoHni5qQEOWq+/dXpxiSNqNCEY6XarpNob4SlZoTTcbGTKppgMsA92jZU4Igqb5TtMUZHRumiMJbmCI0y9ffECEdKDaPAdEZY99WsNxH/89qpDs+9ERNJqqkg04fClCMdo0koqMskJZoPDcFEMvNXRPpYYqJNdEUTgju78jxpVMruadm9OSlVL/M4CrAPh3AMLpxBFa6hBnUg8AjP8Apv1pP1Yr1bH9PWBSuf2YM/sD5/AActmBw=</latexit>����x
����
2
= 1

<latexit sha1_base64="lg5XvDB5yr7O2J5wpdZLiQKoEvU=">AAACB3icbVDLSgMxFL1TX7W+Rl0KEiyCqzJTRN0IRTcuK9gHtMOQSTNtaOZBkhGGsTs3/oobF4q49Rfc+Tem01lo64HcHM65l+QeL+ZMKsv6NkpLyyura+X1ysbm1vaOubvXllEiCG2RiEei62FJOQtpSzHFaTcWFAcepx1vfD31O/dUSBaFdyqNqRPgYch8RrDSkmse9j02fMgLStHszqtbR5fIds2qVbNyoEViF6QKBZqu+dUfRCQJaKgIx1L2bCtWToaFYoTTSaWfSBpjMsZD2tM0xAGVTpbvMUHHWhkgPxL6hArl6u+JDAdSpoGnOwOsRnLem4r/eb1E+RdOxsI4UTQks4f8hCMVoWkoaMAEJYqnmmAimP4rIiMsMFE6uooOwZ5feZG06zX7rGbfnlYbV0UcZTiAIzgBG86hATfQhBYQeIRneIU348l4Md6Nj1lryShm9uEPjM8fCMOYHQ==</latexit>����y
����
2
= 1

For

<latexit sha1_base64="rZFbP9/+iCpDKb7e6ByNUNooboQ=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5IUUY9FLx4r2A9oQtlsN+3SzSbuToQS4l/x4kERr/4Qb/4bt20O2vpg4PHeDDPzgkRwDY7zbZXW1jc2t8rblZ3dvf0D+/Coo+NUUdamsYhVLyCaCS5ZGzgI1ksUI1EgWDeY3Mz87iNTmsfyHqYJ8yMykjzklICRBnbVg1ARmrl55ukHBVkjzwd2zak7c+BV4hakhgq0BvaXN4xpGjEJVBCt+66TgJ8RBZwKlle8VLOE0AkZsb6hkkRM+9n8+ByfGmWIw1iZkoDn6u+JjERaT6PAdEYExnrZm4n/ef0Uwis/4zJJgUm6WBSmAkOMZ0ngIVeMgpgaQqji5lZMx8SEASavignBXX55lXQadfei7t6d15rXRRxldIxO0Bly0SVqolvUQm1E0RQ9o1f0Zj1ZL9a79bFoLVnFTBX9gfX5A3U7lUw=</latexit>

1p
2

<latexit sha1_base64="FqR3tR+n5cRqz/P+RMdHb1w5G0Y=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5JIUY9FLx4r2A9oQtlsN+3SzSbuToQS4l/x4kERr/4Qb/4bt20O2vpg4PHeDDPzgkRwDY7zbZXW1jc2t8rblZ3dvf0D+/Coo+NUUdamsYhVLyCaCS5ZGzgI1ksUI1EgWDeY3Mz87iNTmsfyHqYJ8yMykjzklICRBnbVg1ARmrl55ukHBVkjzwd2zak7c+BV4hakhgq0BvaXN4xpGjEJVBCt+66TgJ8RBZwKlle8VLOE0AkZsb6hkkRM+9n8+ByfGmWIw1iZkoDn6u+JjERaT6PAdEYExnrZm4n/ef0Uwis/4zJJgUm6WBSmAkOMZ0ngIVeMgpgaQqji5lZMx8SEASavignBXX55lXTO6+5F3b1r1JrXRRxldIxO0Bly0SVqolvUQm1E0RQ9o1f0Zj1ZL9a79bFoLVnFTBX9gfX5A3hHlU4=</latexit>

1p
4

<latexit sha1_base64="HbGa8jFWS9KNKCwN6rF4ewuSWJU=">AAAB/XicbVDLSsNAFJ34rPUVHzs3wSK4KhmR6rLoxmUF+4AmlMl00g6dTOLMjVBD8FfcuFDErf/hzr9x2mahrQcuHM65l3vvCRLBNbjut7W0vLK6tl7aKG9ube/s2nv7LR2nirImjUWsOgHRTHDJmsBBsE6iGIkCwdrB6Hritx+Y0jyWdzBOmB+RgeQhpwSM1LMPPQgVoRnOM0/fK8hwLc97dsWtulM4iwQXpIIKNHr2l9ePaRoxCVQQrbvYTcDPiAJOBcvLXqpZQuiIDFjXUEkipv1sen3unBil74SxMiXBmaq/JzISaT2OAtMZERjqeW8i/ud1Uwgv/YzLJAUm6WxRmAoHYmcShdPnilEQY0MIVdzc6tAhMWmACaxsQsDzLy+S1lkV16r49rxSvyriKKEjdIxOEUYXqI5uUAM1EUWP6Bm9ojfryXqx3q2PWeuSVcwcoD+wPn8A8gKViw==</latexit>

1p
16

<latexit sha1_base64="Wzu8OGIeUVc6iZTpCri+/TCQK64=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5GSyCq5JIqS6LblxWsA9oQplMJ+3QySTO3Ag1BH/FjQtF3Pof7vwbp4+Fth64cDjnXu69J0gE1+A431ZhZXVtfaO4Wdra3tnds/cPWjpOFWVNGotYdQKimeCSNYGDYJ1EMRIFgrWD0fXEbz8wpXks72CcMD8iA8lDTgkYqWcfeRAqQjM3zzx9ryCrVfO8Z5edijMFXibunJTRHI2e/eX1Y5pGTAIVROuu6yTgZ0QBp4LlJS/VLCF0RAasa6gkEdN+Nr0+x6dG6eMwVqYk4Kn6eyIjkdbjKDCdEYGhXvQm4n9eN4Xw0s+4TFJgks4WhanAEONJFLjPFaMgxoYQqri5FdMhMWmACaxkQnAXX14mrfOKW6u4t9Vy/WoeRxEdoxN0hlx0geroBjVQE1H0iJ7RK3qznqwX6936mLUWrPnMIfoD6/MH9pmVjg==</latexit>

1p
64

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

1<latexit sha1_base64="QUWdm3PMmHJVRcuNt5SVsVTDOGs=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5KIaI9FLx4r2A9oQ9lsN+3SzSbuToQQ4l/x4kERr/4Qb/4bt20O2vpg4PHeDDPz/FhwDY7zbZXW1jc2t8rblZ3dvf0D+/Coo6NEUdamkYhUzyeaCS5ZGzgI1osVI6EvWNef3sz87iNTmkfyHtKYeSEZSx5wSsBIQ7s6gEARmrl5NtAPCrJGng/tmlN35sCrxC1IDRVoDe2vwSiiScgkUEG07rtODF5GFHAqWF4ZJJrFhE7JmPUNlSRk2svmx+f41CgjHETKlAQ8V39PZCTUOg190xkSmOhlbyb+5/UTCBpexmWcAJN0sShIBIYIz5LAI64YBZEaQqji5lZMJ8SEASavignBXX55lXTO6+5l3b27qDWvizjK6BidoDPkoivURLeohdqIohQ9o1f0Zj1ZL9a79bFoLVnFTBX9gfX5A35flVI=</latexit>

1p
8

<latexit sha1_base64="UtP1TwRCOIovCHB6hkolSOqY5n8=">AAAB83icbVDLSgNBEOyNrxhfUY9eBoPoKeyKqMegF48RzAOyS5idzCZDZh/M9IrLkt/w4kERr/6MN//GSbIHTSxoKKq66e7yEyk02va3VVpZXVvfKG9WtrZ3dveq+wdtHaeK8RaLZay6PtVcioi3UKDk3URxGvqSd/zx7dTvPHKlRRw9YJZwL6TDSASCUTSSm/WFi/wJ81M96Vdrdt2egSwTpyA1KNDsV7/cQczSkEfIJNW659gJejlVKJjkk4qbap5QNqZD3jM0oiHXXj67eUJOjDIgQaxMRUhm6u+JnIZaZ6FvOkOKI73oTcX/vF6KwbWXiyhJkUdsvihIJcGYTAMgA6E4Q5kZQpkS5lbCRlRRhiamignBWXx5mbTP685l3bm/qDVuijjKcATHcAYOXEED7qAJLWCQwDO8wpuVWi/Wu/Uxby1Zxcwh/IH1+QNmQJHs</latexit>

yi’s

<latexit sha1_base64="YpSfrYGu/LxxBmsIW0tz9+4XIwo=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJVERN0IRTcuK/QFTSyT6aQdOpmEmRtpCN34K25cKOLWz3Dn3zh9LLT1wIXDOfdy7z1BIrgGx/m2lpZXVtfWCxvFza3tnV17b7+h41RRVqexiFUrIJoJLlkdOAjWShQjUSBYMxjcjv3mI1Oax7IGWcL8iPQkDzklYKSOfZg91Ib4GnvQZ0CwR5JExUPsdOySU3YmwIvEnZESmqHasb+8bkzTiEmggmjddp0E/Jwo4FSwUdFLNUsIHZAeaxsqScS0n08eGOETo3RxGCtTEvBE/T2Rk0jrLApMZ0Sgr+e9sfif104hvPJzLpMUmKTTRWEqMMR4nAbucsUoiMwQQhU3t2LaJ4pQMJkVTQju/MuLpHFWdi/K7v15qXIzi6OAjtAxOkUuukQVdIeqqI4oGqFn9IrerCfrxXq3PqatS9Zs5gD9gfX5A0U3lY8=</latexit>

yTx = ✓ ⇡ 0

Relationship to Regression



<latexit sha1_base64="rZFbP9/+iCpDKb7e6ByNUNooboQ=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5IUUY9FLx4r2A9oQtlsN+3SzSbuToQS4l/x4kERr/4Qb/4bt20O2vpg4PHeDDPzgkRwDY7zbZXW1jc2t8rblZ3dvf0D+/Coo+NUUdamsYhVLyCaCS5ZGzgI1ksUI1EgWDeY3Mz87iNTmsfyHqYJ8yMykjzklICRBnbVg1ARmrl55ukHBVkjzwd2zak7c+BV4hakhgq0BvaXN4xpGjEJVBCt+66TgJ8RBZwKlle8VLOE0AkZsb6hkkRM+9n8+ByfGmWIw1iZkoDn6u+JjERaT6PAdEYExnrZm4n/ef0Uwis/4zJJgUm6WBSmAkOMZ0ngIVeMgpgaQqji5lZMx8SEASavignBXX55lXQadfei7t6d15rXRRxldIxO0Bly0SVqolvUQm1E0RQ9o1f0Zj1ZL9a79bFoLVnFTBX9gfX5A3U7lUw=</latexit>

1p
2

<latexit sha1_base64="FqR3tR+n5cRqz/P+RMdHb1w5G0Y=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5JIUY9FLx4r2A9oQtlsN+3SzSbuToQS4l/x4kERr/4Qb/4bt20O2vpg4PHeDDPzgkRwDY7zbZXW1jc2t8rblZ3dvf0D+/Coo+NUUdamsYhVLyCaCS5ZGzgI1ksUI1EgWDeY3Mz87iNTmsfyHqYJ8yMykjzklICRBnbVg1ARmrl55ukHBVkjzwd2zak7c+BV4hakhgq0BvaXN4xpGjEJVBCt+66TgJ8RBZwKlle8VLOE0AkZsb6hkkRM+9n8+ByfGmWIw1iZkoDn6u+JjERaT6PAdEYExnrZm4n/ef0Uwis/4zJJgUm6WBSmAkOMZ0ngIVeMgpgaQqji5lZMx8SEASavignBXX55lXTO6+5F3b1r1JrXRRxldIxO0Bly0SVqolvUQm1E0RQ9o1f0Zj1ZL9a79bFoLVnFTBX9gfX5A3hHlU4=</latexit>

1p
4

<latexit sha1_base64="HbGa8jFWS9KNKCwN6rF4ewuSWJU=">AAAB/XicbVDLSsNAFJ34rPUVHzs3wSK4KhmR6rLoxmUF+4AmlMl00g6dTOLMjVBD8FfcuFDErf/hzr9x2mahrQcuHM65l3vvCRLBNbjut7W0vLK6tl7aKG9ube/s2nv7LR2nirImjUWsOgHRTHDJmsBBsE6iGIkCwdrB6Hritx+Y0jyWdzBOmB+RgeQhpwSM1LMPPQgVoRnOM0/fK8hwLc97dsWtulM4iwQXpIIKNHr2l9ePaRoxCVQQrbvYTcDPiAJOBcvLXqpZQuiIDFjXUEkipv1sen3unBil74SxMiXBmaq/JzISaT2OAtMZERjqeW8i/ud1Uwgv/YzLJAUm6WxRmAoHYmcShdPnilEQY0MIVdzc6tAhMWmACaxsQsDzLy+S1lkV16r49rxSvyriKKEjdIxOEUYXqI5uUAM1EUWP6Bm9ojfryXqx3q2PWeuSVcwcoD+wPn8A8gKViw==</latexit>

1p
16

<latexit sha1_base64="Wzu8OGIeUVc6iZTpCri+/TCQK64=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5GSyCq5JIqS6LblxWsA9oQplMJ+3QySTO3Ag1BH/FjQtF3Pof7vwbp4+Fth64cDjnXu69J0gE1+A431ZhZXVtfaO4Wdra3tnds/cPWjpOFWVNGotYdQKimeCSNYGDYJ1EMRIFgrWD0fXEbz8wpXks72CcMD8iA8lDTgkYqWcfeRAqQjM3zzx9ryCrVfO8Z5edijMFXibunJTRHI2e/eX1Y5pGTAIVROuu6yTgZ0QBp4LlJS/VLCF0RAasa6gkEdN+Nr0+x6dG6eMwVqYk4Kn6eyIjkdbjKDCdEYGhXvQm4n9eN4Xw0s+4TFJgks4WhanAEONJFLjPFaMgxoYQqri5FdMhMWmACaxkQnAXX14mrfOKW6u4t9Vy/WoeRxEdoxN0hlx0geroBjVQE1H0iJ7RK3qznqwX6936mLUWrPnMIfoD6/MH9pmVjg==</latexit>

1p
64

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

1<latexit sha1_base64="QUWdm3PMmHJVRcuNt5SVsVTDOGs=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5KIaI9FLx4r2A9oQ9lsN+3SzSbuToQQ4l/x4kERr/4Qb/4bt20O2vpg4PHeDDPz/FhwDY7zbZXW1jc2t8rblZ3dvf0D+/Coo6NEUdamkYhUzyeaCS5ZGzgI1osVI6EvWNef3sz87iNTmkfyHtKYeSEZSx5wSsBIQ7s6gEARmrl5NtAPCrJGng/tmlN35sCrxC1IDRVoDe2vwSiiScgkUEG07rtODF5GFHAqWF4ZJJrFhE7JmPUNlSRk2svmx+f41CgjHETKlAQ8V39PZCTUOg190xkSmOhlbyb+5/UTCBpexmWcAJN0sShIBIYIz5LAI64YBZEaQqji5lZMJ8SEASavignBXX55lXTO6+5l3b27qDWvizjK6BidoDPkoivURLeohdqIohQ9o1f0Zj1ZL9a79bFoLVnFTBX9gfX5A35flVI=</latexit>

1p
8

<latexit sha1_base64="UtP1TwRCOIovCHB6hkolSOqY5n8=">AAAB83icbVDLSgNBEOyNrxhfUY9eBoPoKeyKqMegF48RzAOyS5idzCZDZh/M9IrLkt/w4kERr/6MN//GSbIHTSxoKKq66e7yEyk02va3VVpZXVvfKG9WtrZ3dveq+wdtHaeK8RaLZay6PtVcioi3UKDk3URxGvqSd/zx7dTvPHKlRRw9YJZwL6TDSASCUTSSm/WFi/wJ81M96Vdrdt2egSwTpyA1KNDsV7/cQczSkEfIJNW659gJejlVKJjkk4qbap5QNqZD3jM0oiHXXj67eUJOjDIgQaxMRUhm6u+JnIZaZ6FvOkOKI73oTcX/vF6KwbWXiyhJkUdsvihIJcGYTAMgA6E4Q5kZQpkS5lbCRlRRhiamignBWXx5mbTP685l3bm/qDVuijjKcATHcAYOXEED7qAJLWCQwDO8wpuVWi/Wu/Uxby1Zxcwh/IH1+QNmQJHs</latexit>

yi’s

<latexit sha1_base64="EimcDH+eRonDS6ajMgq0eBi6D0o=">AAAB73icbVBNSwMxEJ31s9avqkcvwSJ4KhsR9SIUvXis0C9o15JNs21oNrsmWXFZ+ie8eFDEq3/Hm//GtN2Dtj4YeLw3w8w8PxZcG9f9dpaWV1bX1gsbxc2t7Z3d0t5+U0eJoqxBIxGptk80E1yyhuFGsHasGAl9wVr+6Gbitx6Z0jySdZPGzAvJQPKAU2Ks1E7v60/oCuFeqexW3CnQIsE5KUOOWq/01e1HNAmZNFQQrTvYjY2XEWU4FWxc7CaaxYSOyIB1LJUkZNrLpveO0bFV+iiIlC1p0FT9PZGRUOs09G1nSMxQz3sT8T+vk5jg0su4jBPDJJ0tChKBTIQmz6M+V4wakVpCqOL2VkSHRBFqbERFGwKef3mRNE8r+LyC787K1es8jgIcwhGcAIYLqMIt1KABFAQ8wyu8OQ/Oi/PufMxal5x85gD+wPn8AcG4jyE=</latexit>

yTx = 1
<latexit sha1_base64="ZJ56SzDcltdUT+7hjsZW6DVmnzM=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbBi2VXRL0IRS8eK/RL2rVk07QNTbJLkhWXpb/CiwdFvPpzvPlvTNs9aOuDgcd7M8zMCyLOtHHdbye3tLyyupZfL2xsbm3vFHf3GjqMFaF1EvJQtQKsKWeS1g0znLYiRbEIOG0Go5uJ33ykSrNQ1kwSUV/ggWR9RrCx0n3yUHtCV+jE6xZLbtmdAi0SLyMlyFDtFr86vZDEgkpDONa67bmR8VOsDCOcjgudWNMIkxEe0LalEguq/XR68BgdWaWH+qGyJQ2aqr8nUiy0TkRgOwU2Qz3vTcT/vHZs+pd+ymQUGyrJbFE/5siEaPI96jFFieGJJZgoZm9FZIgVJsZmVLAhePMvL5LGadk7L3t3Z6XKdRZHHg7gEI7BgwuowC1UoQ4EBDzDK7w5ynlx3p2PWWvOyWb24Q+czx8tOo9Y</latexit>

yTx = �1

<latexit sha1_base64="ZJ56SzDcltdUT+7hjsZW6DVmnzM=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbBi2VXRL0IRS8eK/RL2rVk07QNTbJLkhWXpb/CiwdFvPpzvPlvTNs9aOuDgcd7M8zMCyLOtHHdbye3tLyyupZfL2xsbm3vFHf3GjqMFaF1EvJQtQKsKWeS1g0znLYiRbEIOG0Go5uJ33ykSrNQ1kwSUV/ggWR9RrCx0n3yUHtCV+jE6xZLbtmdAi0SLyMlyFDtFr86vZDEgkpDONa67bmR8VOsDCOcjgudWNMIkxEe0LalEguq/XR68BgdWaWH+qGyJQ2aqr8nUiy0TkRgOwU2Qz3vTcT/vHZs+pd+ymQUGyrJbFE/5siEaPI96jFFieGJJZgoZm9FZIgVJsZmVLAhePMvL5LGadk7L3t3Z6XKdRZHHg7gEI7BgwuowC1UoQ4EBDzDK7w5ynlx3p2PWWvOyWb24Q+czx8tOo9Y</latexit>

yTx = �1
<latexit sha1_base64="EimcDH+eRonDS6ajMgq0eBi6D0o=">AAAB73icbVBNSwMxEJ31s9avqkcvwSJ4KhsR9SIUvXis0C9o15JNs21oNrsmWXFZ+ie8eFDEq3/Hm//GtN2Dtj4YeLw3w8w8PxZcG9f9dpaWV1bX1gsbxc2t7Z3d0t5+U0eJoqxBIxGptk80E1yyhuFGsHasGAl9wVr+6Gbitx6Z0jySdZPGzAvJQPKAU2Ks1E7v60/oCuFeqexW3CnQIsE5KUOOWq/01e1HNAmZNFQQrTvYjY2XEWU4FWxc7CaaxYSOyIB1LJUkZNrLpveO0bFV+iiIlC1p0FT9PZGRUOs09G1nSMxQz3sT8T+vk5jg0su4jBPDJJ0tChKBTIQmz6M+V4wakVpCqOL2VkSHRBFqbERFGwKef3mRNE8r+LyC787K1es8jgIcwhGcAIYLqMIt1KABFAQ8wyu8OQ/Oi/PufMxal5x85gD+wPn8AcG4jyE=</latexit>

yTx = 1
<latexit sha1_base64="G2kgTMahiwnnimzaUKMB+uSaYD4=">AAAB9XicbVBNS8NAEN34WetX1aOXxSJ4KomIeix68VjBfkAby2Y7aZduNmF3opbQ/+HFgyJe/S/e/Ddu2xy09cHA470ZZuYFiRQGXffbWVpeWV1bL2wUN7e2d3ZLe/sNE6eaQ53HMtatgBmQQkEdBUpoJRpYFEhoBsPrid98AG1ErO5wlIAfsb4SoeAMrXTfQXjCIMwMi2BMu6WyW3GnoIvEy0mZ5Kh1S1+dXszTCBRyyYxpe26CfsY0Ci5hXOykBhLGh6wPbUuV3WL8bHr1mB5bpUfDWNtSSKfq74mMRcaMosB2RgwHZt6biP957RTDSz8TKkkRFJ8tClNJMaaTCGhPaOAoR5YwroW9lfIB04yjDapoQ/DmX14kjdOKd17xbs/K1as8jgI5JEfkhHjkglTJDamROuFEk2fySt6cR+fFeXc+Zq1LTj5zQP7A+fwByneSsw==</latexit>same

<latexit sha1_base64="XQc9Gx+TJpDcRHx10XCHoi38t30=">AAAB+3icbVBNS8NAEJ3Ur1q/Yj16CRbBU0lE1GPRi8cKthbaUDbbSbt0swm7G2kJ/StePCji1T/izX/jps1BWx8MPN6bYWZekHCmtOt+W6W19Y3NrfJ2ZWd3b//APqy2VZxKii0a81h2AqKQM4EtzTTHTiKRRAHHx2B8m/uPTygVi8WDniboR2QoWMgo0Ubq29WexokOwmzAJNJcm/Xtmlt353BWiVeQGhRo9u2v3iCmaYRCU06U6npuov2MSM0ox1mllypMCB2TIXYNFSRC5Wfz22fOqVEGThhLU0I7c/X3REYipaZRYDojokdq2cvF/7xuqsNrP2MiSTUKulgUptzRsZMH4Swe5lNDCJXM3OrQEZGEahNXxYTgLb+8Strnde+y7t1f1Bo3RRxlOIYTOAMPrqABd9CEFlCYwDO8wps1s16sd+tj0Vqyipkj+APr8wfxApUH</latexit>

direction

<latexit sha1_base64="XQc9Gx+TJpDcRHx10XCHoi38t30=">AAAB+3icbVBNS8NAEJ3Ur1q/Yj16CRbBU0lE1GPRi8cKthbaUDbbSbt0swm7G2kJ/StePCji1T/izX/jps1BWx8MPN6bYWZekHCmtOt+W6W19Y3NrfJ2ZWd3b//APqy2VZxKii0a81h2AqKQM4EtzTTHTiKRRAHHx2B8m/uPTygVi8WDniboR2QoWMgo0Ubq29WexokOwmzAJNJcm/Xtmlt353BWiVeQGhRo9u2v3iCmaYRCU06U6npuov2MSM0ox1mllypMCB2TIXYNFSRC5Wfz22fOqVEGThhLU0I7c/X3REYipaZRYDojokdq2cvF/7xuqsNrP2MiSTUKulgUptzRsZMH4Swe5lNDCJXM3OrQEZGEahNXxYTgLb+8Strnde+y7t1f1Bo3RRxlOIYTOAMPrqABd9CEFlCYwDO8wps1s16sd+tj0Vqyipkj+APr8wfxApUH</latexit>

direction

<latexit sha1_base64="39vTqvx+0aapVzweurxOO/js6EM=">AAAB+nicbVBNS8NAEN3Ur1q/Uj16CRbBU0lE1GPRi8cK9gPaUDbbSbt0kw27E7XE/hQvHhTx6i/x5r9x2+agrQ8GHu/NMDMvSATX6LrfVmFldW19o7hZ2tre2d2zy/tNLVPFoMGkkKodUA2Cx9BAjgLaiQIaBQJaweh66rfuQWku4zscJ+BHdBDzkDOKRurZ5S7CIwZhJpNEao4w6dkVt+rO4CwTLycVkqPes7+6fcnSCGJkgmrd8dwE/Ywq5EzApNRNNSSUjegAOobGNALtZ7PTJ86xUfpOKJWpGJ2Z+nsio5HW4ygwnRHFoV70puJ/XifF8NLPeJykCDGbLwpT4aB0pjk4fa6AoRgbQpni5laHDamiDE1aJROCt/jyMmmeVr3zqnd7Vqld5XEUySE5IifEIxekRm5InTQIIw/kmbySN+vJerHerY95a8HKZw7IH1ifP09clK8=</latexit>

opposite
<latexit sha1_base64="G2kgTMahiwnnimzaUKMB+uSaYD4=">AAAB9XicbVBNS8NAEN34WetX1aOXxSJ4KomIeix68VjBfkAby2Y7aZduNmF3opbQ/+HFgyJe/S/e/Ddu2xy09cHA470ZZuYFiRQGXffbWVpeWV1bL2wUN7e2d3ZLe/sNE6eaQ53HMtatgBmQQkEdBUpoJRpYFEhoBsPrid98AG1ErO5wlIAfsb4SoeAMrXTfQXjCIMwMi2BMu6WyW3GnoIvEy0mZ5Kh1S1+dXszTCBRyyYxpe26CfsY0Ci5hXOykBhLGh6wPbUuV3WL8bHr1mB5bpUfDWNtSSKfq74mMRcaMosB2RgwHZt6biP957RTDSz8TKkkRFJ8tClNJMaaTCGhPaOAoR5YwroW9lfIB04yjDapoQ/DmX14kjdOKd17xbs/K1as8jgI5JEfkhHjkglTJDamROuFEk2fySt6cR+fFeXc+Zq1LTj5zQP7A+fwByneSsw==</latexit>same

<latexit sha1_base64="XQc9Gx+TJpDcRHx10XCHoi38t30=">AAAB+3icbVBNS8NAEJ3Ur1q/Yj16CRbBU0lE1GPRi8cKthbaUDbbSbt0swm7G2kJ/StePCji1T/izX/jps1BWx8MPN6bYWZekHCmtOt+W6W19Y3NrfJ2ZWd3b//APqy2VZxKii0a81h2AqKQM4EtzTTHTiKRRAHHx2B8m/uPTygVi8WDniboR2QoWMgo0Ubq29WexokOwmzAJNJcm/Xtmlt353BWiVeQGhRo9u2v3iCmaYRCU06U6npuov2MSM0ox1mllypMCB2TIXYNFSRC5Wfz22fOqVEGThhLU0I7c/X3REYipaZRYDojokdq2cvF/7xuqsNrP2MiSTUKulgUptzRsZMH4Swe5lNDCJXM3OrQEZGEahNXxYTgLb+8Strnde+y7t1f1Bo3RRxlOIYTOAMPrqABd9CEFlCYwDO8wps1s16sd+tj0Vqyipkj+APr8wfxApUH</latexit>

direction

<latexit sha1_base64="XQc9Gx+TJpDcRHx10XCHoi38t30=">AAAB+3icbVBNS8NAEJ3Ur1q/Yj16CRbBU0lE1GPRi8cKthbaUDbbSbt0swm7G2kJ/StePCji1T/izX/jps1BWx8MPN6bYWZekHCmtOt+W6W19Y3NrfJ2ZWd3b//APqy2VZxKii0a81h2AqKQM4EtzTTHTiKRRAHHx2B8m/uPTygVi8WDniboR2QoWMgo0Ubq29WexokOwmzAJNJcm/Xtmlt353BWiVeQGhRo9u2v3iCmaYRCU06U6npuov2MSM0ox1mllypMCB2TIXYNFSRC5Wfz22fOqVEGThhLU0I7c/X3REYipaZRYDojokdq2cvF/7xuqsNrP2MiSTUKulgUptzRsZMH4Swe5lNDCJXM3OrQEZGEahNXxYTgLb+8Strnde+y7t1f1Bo3RRxlOIYTOAMPrqABd9CEFlCYwDO8wps1s16sd+tj0Vqyipkj+APr8wfxApUH</latexit>

direction

<latexit sha1_base64="39vTqvx+0aapVzweurxOO/js6EM=">AAAB+nicbVBNS8NAEN3Ur1q/Uj16CRbBU0lE1GPRi8cK9gPaUDbbSbt0kw27E7XE/hQvHhTx6i/x5r9x2+agrQ8GHu/NMDMvSATX6LrfVmFldW19o7hZ2tre2d2zy/tNLVPFoMGkkKodUA2Cx9BAjgLaiQIaBQJaweh66rfuQWku4zscJ+BHdBDzkDOKRurZ5S7CIwZhJpNEao4w6dkVt+rO4CwTLycVkqPes7+6fcnSCGJkgmrd8dwE/Ywq5EzApNRNNSSUjegAOobGNALtZ7PTJ86xUfpOKJWpGJ2Z+nsio5HW4ygwnRHFoV70puJ/XifF8NLPeJykCDGbLwpT4aB0pjk4fa6AoRgbQpni5laHDamiDE1aJROCt/jyMmmeVr3zqnd7Vqld5XEUySE5IifEIxekRm5InTQIIw/kmbySN+vJerHerY95a8HKZw7IH1ifP09clK8=</latexit>

opposite

<latexit sha1_base64="Pv9W7D3cHVNPc7H/OCwgrReMTvI=">AAAB73icbVBNSwMxEJ34WetX1aOXYBE8lV0R9SIUvXis0C9o15JNs21oNrsmWXFZ+ie8eFDEq3/Hm//GtN2Dtj4YeLw3w8w8PxZcG8f5RkvLK6tr64WN4ubW9s5uaW+/qaNEUdagkYhU2yeaCS5Zw3AjWDtWjIS+YC1/dDPxW49MaR7Juklj5oVkIHnAKTFWaqf39Sd8hZ1eqexUnCnwInFzUoYctV7pq9uPaBIyaaggWndcJzZeRpThVLBxsZtoFhM6IgPWsVSSkGkvm947xsdW6eMgUrakwVP190RGQq3T0LedITFDPe9NxP+8TmKCSy/jMk4Mk3S2KEgENhGePI/7XDFqRGoJoYrbWzEdEkWosREVbQju/MuLpHlacc8r7t1ZuXqdx1GAQziCE3DhAqpwCzVoAAUBz/AKb+gBvaB39DFrXUL5zAH8Afr8AcA0jyA=</latexit>

yTx = 0
<latexit sha1_base64="Pv9W7D3cHVNPc7H/OCwgrReMTvI=">AAAB73icbVBNSwMxEJ34WetX1aOXYBE8lV0R9SIUvXis0C9o15JNs21oNrsmWXFZ+ie8eFDEq3/Hm//GtN2Dtj4YeLw3w8w8PxZcG8f5RkvLK6tr64WN4ubW9s5uaW+/qaNEUdagkYhU2yeaCS5Zw3AjWDtWjIS+YC1/dDPxW49MaR7Juklj5oVkIHnAKTFWaqf39Sd8hZ1eqexUnCnwInFzUoYctV7pq9uPaBIyaaggWndcJzZeRpThVLBxsZtoFhM6IgPWsVSSkGkvm947xsdW6eMgUrakwVP190RGQq3T0LedITFDPe9NxP+8TmKCSy/jMk4Mk3S2KEgENhGePI/7XDFqRGoJoYrbWzEdEkWosREVbQju/MuLpHlacc8r7t1ZuXqdx1GAQziCE3DhAqpwCzVoAAUBz/AKb+gBvaB39DFrXUL5zAH8Afr8AcA0jyA=</latexit>

yTx = 0
<latexit sha1_base64="6ZiOlLQOabpBBSGrHiYGux/CWoQ=">AAAB/HicbVBNS8NAEN34WetXtEcvi0XwVBIR9Vj04rGC/YA2lM120y7d7IbdiRhC/StePCji1R/izX/jts1BWx8MPN6bYWZemAhuwPO+nZXVtfWNzdJWeXtnd2/fPThsGZVqyppUCaU7ITFMcMmawEGwTqIZiUPB2uH4Zuq3H5g2XMl7yBIWxGQoecQpASv13UoP2COEUa40jNRQSSImfbfq1bwZ8DLxC1JFBRp996s3UDSNmQQqiDFd30sgyIkGTgWblHupYQmhYzJkXUsliZkJ8tnxE3xilQGOlLYlAc/U3xM5iY3J4tB2xgRGZtGbiv953RSiqyDnMkmBSTpfFKUCg8LTJPCAa0ZBZJYQqrm9FdMR0YSCzatsQ/AXX14mrbOaf1Hz786r9esijhI6QsfoFPnoEtXRLWqgJqIoQ8/oFb05T86L8+58zFtXnGKmgv7A+fwB2p2VjQ==</latexit>

orthogonal
<latexit sha1_base64="6ZiOlLQOabpBBSGrHiYGux/CWoQ=">AAAB/HicbVBNS8NAEN34WetXtEcvi0XwVBIR9Vj04rGC/YA2lM120y7d7IbdiRhC/StePCji1R/izX/jts1BWx8MPN6bYWZemAhuwPO+nZXVtfWNzdJWeXtnd2/fPThsGZVqyppUCaU7ITFMcMmawEGwTqIZiUPB2uH4Zuq3H5g2XMl7yBIWxGQoecQpASv13UoP2COEUa40jNRQSSImfbfq1bwZ8DLxC1JFBRp996s3UDSNmQQqiDFd30sgyIkGTgWblHupYQmhYzJkXUsliZkJ8tnxE3xilQGOlLYlAc/U3xM5iY3J4tB2xgRGZtGbiv953RSiqyDnMkmBSTpfFKUCg8LTJPCAa0ZBZJYQqrm9FdMR0YSCzatsQ/AXX14mrbOaf1Hz786r9esijhI6QsfoFPnoEtXRLWqgJqIoQ8/oFb05T86L8+58zFtXnGKmgv7A+fwB2p2VjQ==</latexit>

orthogonal

<latexit sha1_base64="Pv9W7D3cHVNPc7H/OCwgrReMTvI=">AAAB73icbVBNSwMxEJ34WetX1aOXYBE8lV0R9SIUvXis0C9o15JNs21oNrsmWXFZ+ie8eFDEq3/Hm//GtN2Dtj4YeLw3w8w8PxZcG8f5RkvLK6tr64WN4ubW9s5uaW+/qaNEUdagkYhU2yeaCS5Zw3AjWDtWjIS+YC1/dDPxW49MaR7Juklj5oVkIHnAKTFWaqf39Sd8hZ1eqexUnCnwInFzUoYctV7pq9uPaBIyaaggWndcJzZeRpThVLBxsZtoFhM6IgPWsVSSkGkvm947xsdW6eMgUrakwVP190RGQq3T0LedITFDPe9NxP+8TmKCSy/jMk4Mk3S2KEgENhGePI/7XDFqRGoJoYrbWzEdEkWosREVbQju/MuLpHlacc8r7t1ZuXqdx1GAQziCE3DhAqpwCzVoAAUBz/AKb+gBvaB39DFrXUL5zAH8Afr8AcA0jyA=</latexit>

yTx = 0
<latexit sha1_base64="6ZiOlLQOabpBBSGrHiYGux/CWoQ=">AAAB/HicbVBNS8NAEN34WetXtEcvi0XwVBIR9Vj04rGC/YA2lM120y7d7IbdiRhC/StePCji1R/izX/jts1BWx8MPN6bYWZemAhuwPO+nZXVtfWNzdJWeXtnd2/fPThsGZVqyppUCaU7ITFMcMmawEGwTqIZiUPB2uH4Zuq3H5g2XMl7yBIWxGQoecQpASv13UoP2COEUa40jNRQSSImfbfq1bwZ8DLxC1JFBRp996s3UDSNmQQqiDFd30sgyIkGTgWblHupYQmhYzJkXUsliZkJ8tnxE3xilQGOlLYlAc/U3xM5iY3J4tB2xgRGZtGbiv953RSiqyDnMkmBSTpfFKUCg8LTJPCAa0ZBZJYQqrm9FdMR0YSCzatsQ/AXX14mrbOaf1Hz786r9esijhI6QsfoFPnoEtXRLWqgJqIoQ8/oFb05T86L8+58zFtXnGKmgv7A+fwB2p2VjQ==</latexit>

orthogonal

<latexit sha1_base64="Pv9W7D3cHVNPc7H/OCwgrReMTvI=">AAAB73icbVBNSwMxEJ34WetX1aOXYBE8lV0R9SIUvXis0C9o15JNs21oNrsmWXFZ+ie8eFDEq3/Hm//GtN2Dtj4YeLw3w8w8PxZcG8f5RkvLK6tr64WN4ubW9s5uaW+/qaNEUdagkYhU2yeaCS5Zw3AjWDtWjIS+YC1/dDPxW49MaR7Juklj5oVkIHnAKTFWaqf39Sd8hZ1eqexUnCnwInFzUoYctV7pq9uPaBIyaaggWndcJzZeRpThVLBxsZtoFhM6IgPWsVSSkGkvm947xsdW6eMgUrakwVP190RGQq3T0LedITFDPe9NxP+8TmKCSy/jMk4Mk3S2KEgENhGePI/7XDFqRGoJoYrbWzEdEkWosREVbQju/MuLpHlacc8r7t1ZuXqdx1GAQziCE3DhAqpwCzVoAAUBz/AKb+gBvaB39DFrXUL5zAH8Afr8AcA0jyA=</latexit>

yTx = 0
<latexit sha1_base64="6ZiOlLQOabpBBSGrHiYGux/CWoQ=">AAAB/HicbVBNS8NAEN34WetXtEcvi0XwVBIR9Vj04rGC/YA2lM120y7d7IbdiRhC/StePCji1R/izX/jts1BWx8MPN6bYWZemAhuwPO+nZXVtfWNzdJWeXtnd2/fPThsGZVqyppUCaU7ITFMcMmawEGwTqIZiUPB2uH4Zuq3H5g2XMl7yBIWxGQoecQpASv13UoP2COEUa40jNRQSSImfbfq1bwZ8DLxC1JFBRp996s3UDSNmQQqiDFd30sgyIkGTgWblHupYQmhYzJkXUsliZkJ8tnxE3xilQGOlLYlAc/U3xM5iY3J4tB2xgRGZtGbiv953RSiqyDnMkmBSTpfFKUCg8LTJPCAa0ZBZJYQqrm9FdMR0YSCzatsQ/AXX14mrbOaf1Hz786r9esijhI6QsfoFPnoEtXRLWqgJqIoQ8/oFb05T86L8+58zFtXnGKmgv7A+fwB2p2VjQ==</latexit>

orthogonal

Correlation 

Optimal “slope” 
(Least squares)

<latexit sha1_base64="g79p2IYDlxhvjzG/eAwvkmX69mw=">AAACMXicbVDLSgMxFM34rONr1KWbYBFclZki6kYouumyQl/QqSWTpm1o5kFyRzqM/SU3/om46UIRt/6E6QPswwMJJ+fcy809XiS4AtseGWvrG5tb25kdc3dv/+DQOjquqjCWlFVoKEJZ94higgesAhwEq0eSEd8TrOb178d+7YlJxcOgDEnEmj7pBrzDKQEttaxi8ljGA3xruh7vPk8unOC/RyuP563BouXSUGEXegxIy8raOXsCvEqcGcmiGUot681thzT2WQBUEKUajh1BMyUSOBVsaLqxYhGhfdJlDU0D4jPVTCcbD/G5Vtq4E0p9AsATdb4jJb5Sie/pSp9ATy17Y/E/rxFD56aZ8iCKgQV0OqgTCwwhHseH21wyCiLRhFDJ9V8x7RFJKOiQTR2Cs7zyKqnmc85Vznm4zBbuZnFk0Ck6QxfIQdeogIqohCqIohf0jj7Qp/FqjIwv43taumbMek7QAoyfXy8DqQs=</latexit>

yTx =
����y

����
2

����x
����
2
cos ✓

<latexit sha1_base64="DOAlfII+q8SYEixo2hGBc77LIvA=">AAACAXicbZC7SgNBFIZn4y3G26qNYDMYhFgYdkXURgjaWEbIDZJNmJ1MkiGzF2bOSpYlNr6KjYUitr6FnW/jJNlCE38Y+PjPOZw5vxsKrsCyvo3M0vLK6lp2PbexubW9Y+7u1VQQScqqNBCBbLhEMcF9VgUOgjVCyYjnClZ3h7eTev2BScUDvwJxyByP9H3e45SAtjrmQQsGDAi+xoVRuzI6aSen9lhT3DHzVtGaCi+CnUIepSp3zK9WN6CRx3yggijVtK0QnIRI4FSwca4VKRYSOiR91tToE48pJ5leMMbH2uniXiD18wFP3d8TCfGUij1Xd3oEBmq+NjH/qzUj6F05CffDCJhPZ4t6kcAQ4EkcuMsloyBiDYRKrv+K6YBIQkGHltMh2PMnL0LtrGhfFO3783zpJo0jiw7RESogG12iErpDZVRFFD2iZ/SK3own48V4Nz5mrRkjndlHf2R8/gDR9pXa</latexit>

✓ = (xTx)�1xT y

<latexit sha1_base64="iG3fvMCc1pAPz+24urMNE47M5aE=">AAACDnicbZC7SgNBFIZn4y3G26qlzWAIWIXdIGojBG0sI5gLZEOYncwmQ2Znl5mzYtjkCWx8FRsLRWyt7XwbJ5sUmvjDwMd/zuHM+f1YcA2O823lVlbX1jfym4Wt7Z3dPXv/oKGjRFFWp5GIVMsnmgkuWR04CNaKFSOhL1jTH15P6817pjSP5B2MYtYJSV/ygFMCxuraJXyJvUARmo7Ho/G4W5kYeMjAo5HGHgwYkK5ddMpOJrwM7hyKaK5a1/7yehFNQiaBCqJ123Vi6KREAaeCTQpeollM6JD0WdugJCHTnTQ7Z4JLxunhIFLmScCZ+3siJaHWo9A3nSGBgV6sTc3/au0EgotOymWcAJN0tihIBIYIT7PBPa4YBTEyQKji5q+YDogJB0yCBROCu3jyMjQqZfes7N6eFqtX8zjy6AgdoxPkonNURTeohuqIokf0jF7Rm/VkvVjv1sesNWfNZw7RH1mfP+x8nK4=</latexit>

=
||y||2
||x||2

cos ✓
<latexit sha1_base64="KRQTS1NNt+kRtFfelBN2tQp4ieU=">AAACFnicbZDLSgMxFIYz9VbrrerSTbAIblpmRNRl0Y3LCvYCnTJk0kwbmskMyRlxqH0KN76KGxeKuBV3vo1pO4q2Hkj4+f5zSM7vx4JrsO1PK7ewuLS8kl8trK1vbG4Vt3caOkoUZXUaiUi1fKKZ4JLVgYNgrVgxEvqCNf3Bxdhv3jCleSSvIY1ZJyQ9yQNOCRjkFctuyKXnQp8BwW7B9XnvbnLhtHz7jX+gVyzZFXtSeF44mSihrGpe8cPtRjQJmQQqiNZtx46hMyQKOBVsVHATzWJCB6TH2kZKEjLdGU7WGuEDQ7o4iJQ5EvCE/p4YklDrNPRNZ0igr2e9MfzPaycQnHWGXMYJMEmnDwWJwBDhcUa4yxWjIFIjCFXc/BXTPlGEgkmyYEJwZleeF42jinNSca6OS9XzLI482kP76BA56BRV0SWqoTqi6B49omf0Yj1YT9ar9TZtzVnZzC76U9b7Fyhqn2I=</latexit>

min
✓

����y � x✓
����

<latexit sha1_base64="1PFUHrkM9ZET4wYGTBbYyhDirNw=">AAACB3icbVDLSgMxFL3js9bXqEtBgkVwVWaKqBuh6MZlBfuAdhgyaaYNzWSGJCOW2p0bf8WNC0Xc+gvu/BvT6Sy09UBuDufcS3JPkHCmtON8WwuLS8srq4W14vrG5ta2vbPbUHEqCa2TmMeyFWBFORO0rpnmtJVIiqOA02YwuJr4zTsqFYvFrR4m1ItwT7CQEayN5NsHnYD1HrKC7tH0zqpfQRfI9e2SU3YyoHni5qQEOWq+/dXpxiSNqNCEY6XarpNob4SlZoTTcbGTKppgMsA92jZU4Igqb5TtMUZHRumiMJbmCI0y9ffECEdKDaPAdEZY99WsNxH/89qpDs+9ERNJqqkg04fClCMdo0koqMskJZoPDcFEMvNXRPpYYqJNdEUTgju78jxpVMruadm9OSlVL/M4CrAPh3AMLpxBFa6hBnUg8AjP8Apv1pP1Yr1bH9PWBSuf2YM/sD5/AActmBw=</latexit>����x
����
2
= 1

<latexit sha1_base64="lg5XvDB5yr7O2J5wpdZLiQKoEvU=">AAACB3icbVDLSgMxFL1TX7W+Rl0KEiyCqzJTRN0IRTcuK9gHtMOQSTNtaOZBkhGGsTs3/oobF4q49Rfc+Tem01lo64HcHM65l+QeL+ZMKsv6NkpLyyura+X1ysbm1vaOubvXllEiCG2RiEei62FJOQtpSzHFaTcWFAcepx1vfD31O/dUSBaFdyqNqRPgYch8RrDSkmse9j02fMgLStHszqtbR5fIds2qVbNyoEViF6QKBZqu+dUfRCQJaKgIx1L2bCtWToaFYoTTSaWfSBpjMsZD2tM0xAGVTpbvMUHHWhkgPxL6hArl6u+JDAdSpoGnOwOsRnLem4r/eb1E+RdOxsI4UTQks4f8hCMVoWkoaMAEJYqnmmAimP4rIiMsMFE6uooOwZ5feZG06zX7rGbfnlYbV0UcZTiAIzgBG86hATfQhBYQeIRneIU348l4Md6Nj1lryShm9uEPjM8fCMOYHQ==</latexit>����y
����
2
= 1

For

<latexit sha1_base64="bNP+2EJEQf8BiiEp4VV6zocgPwU=">AAACA3icbVDLSgNBEJyNrxhfq970MhgEL8bdIOpFCHrxGCEvyK5hdjKbDJl9MNMrWULAi7/ixYMiXv0Jb/6Nk2QPGi1oKKq66e7yYsEVWNaXkVtYXFpeya8W1tY3NrfM7Z2GihJJWZ1GIpItjygmeMjqwEGwViwZCTzBmt7geuI375lUPAprkMbMDUgv5D6nBLTUMffSu9oQX2IH+gwIdkgcy2iIj+2TcscsWiVrCvyX2BkpogzVjvnpdCOaBCwEKohSbduKwR0RCZwKNi44iWIxoQPSY21NQxIw5Y6mP4zxoVa62I+krhDwVP05MSKBUmng6c6AQF/NexPxP6+dgH/hjngYJ8BCOlvkJwJDhCeB4C6XjIJINSFUcn0rpn0iCQUdW0GHYM+//Jc0yiX7rGTfnhYrV1kcebSPDtARstE5qqAbVEV1RNEDekIv6NV4NJ6NN+N91pozspld9AvGxzemBZY8</latexit>

yTx = ✓ ⇡ �1/2

Relationship to Regression



<latexit sha1_base64="EimcDH+eRonDS6ajMgq0eBi6D0o=">AAAB73icbVBNSwMxEJ31s9avqkcvwSJ4KhsR9SIUvXis0C9o15JNs21oNrsmWXFZ+ie8eFDEq3/Hm//GtN2Dtj4YeLw3w8w8PxZcG9f9dpaWV1bX1gsbxc2t7Z3d0t5+U0eJoqxBIxGptk80E1yyhuFGsHasGAl9wVr+6Gbitx6Z0jySdZPGzAvJQPKAU2Ks1E7v60/oCuFeqexW3CnQIsE5KUOOWq/01e1HNAmZNFQQrTvYjY2XEWU4FWxc7CaaxYSOyIB1LJUkZNrLpveO0bFV+iiIlC1p0FT9PZGRUOs09G1nSMxQz3sT8T+vk5jg0su4jBPDJJ0tChKBTIQmz6M+V4wakVpCqOL2VkSHRBFqbERFGwKef3mRNE8r+LyC787K1es8jgIcwhGcAIYLqMIt1KABFAQ8wyu8OQ/Oi/PufMxal5x85gD+wPn8AcG4jyE=</latexit>

yTx = 1
<latexit sha1_base64="ZJ56SzDcltdUT+7hjsZW6DVmnzM=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbBi2VXRL0IRS8eK/RL2rVk07QNTbJLkhWXpb/CiwdFvPpzvPlvTNs9aOuDgcd7M8zMCyLOtHHdbye3tLyyupZfL2xsbm3vFHf3GjqMFaF1EvJQtQKsKWeS1g0znLYiRbEIOG0Go5uJ33ykSrNQ1kwSUV/ggWR9RrCx0n3yUHtCV+jE6xZLbtmdAi0SLyMlyFDtFr86vZDEgkpDONa67bmR8VOsDCOcjgudWNMIkxEe0LalEguq/XR68BgdWaWH+qGyJQ2aqr8nUiy0TkRgOwU2Qz3vTcT/vHZs+pd+ymQUGyrJbFE/5siEaPI96jFFieGJJZgoZm9FZIgVJsZmVLAhePMvL5LGadk7L3t3Z6XKdRZHHg7gEI7BgwuowC1UoQ4EBDzDK7w5ynlx3p2PWWvOyWb24Q+czx8tOo9Y</latexit>

yTx = �1

<latexit sha1_base64="ZJ56SzDcltdUT+7hjsZW6DVmnzM=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbBi2VXRL0IRS8eK/RL2rVk07QNTbJLkhWXpb/CiwdFvPpzvPlvTNs9aOuDgcd7M8zMCyLOtHHdbye3tLyyupZfL2xsbm3vFHf3GjqMFaF1EvJQtQKsKWeS1g0znLYiRbEIOG0Go5uJ33ykSrNQ1kwSUV/ggWR9RrCx0n3yUHtCV+jE6xZLbtmdAi0SLyMlyFDtFr86vZDEgkpDONa67bmR8VOsDCOcjgudWNMIkxEe0LalEguq/XR68BgdWaWH+qGyJQ2aqr8nUiy0TkRgOwU2Qz3vTcT/vHZs+pd+ymQUGyrJbFE/5siEaPI96jFFieGJJZgoZm9FZIgVJsZmVLAhePMvL5LGadk7L3t3Z6XKdRZHHg7gEI7BgwuowC1UoQ4EBDzDK7w5ynlx3p2PWWvOyWb24Q+czx8tOo9Y</latexit>

yTx = �1
<latexit sha1_base64="EimcDH+eRonDS6ajMgq0eBi6D0o=">AAAB73icbVBNSwMxEJ31s9avqkcvwSJ4KhsR9SIUvXis0C9o15JNs21oNrsmWXFZ+ie8eFDEq3/Hm//GtN2Dtj4YeLw3w8w8PxZcG9f9dpaWV1bX1gsbxc2t7Z3d0t5+U0eJoqxBIxGptk80E1yyhuFGsHasGAl9wVr+6Gbitx6Z0jySdZPGzAvJQPKAU2Ks1E7v60/oCuFeqexW3CnQIsE5KUOOWq/01e1HNAmZNFQQrTvYjY2XEWU4FWxc7CaaxYSOyIB1LJUkZNrLpveO0bFV+iiIlC1p0FT9PZGRUOs09G1nSMxQz3sT8T+vk5jg0su4jBPDJJ0tChKBTIQmz6M+V4wakVpCqOL2VkSHRBFqbERFGwKef3mRNE8r+LyC787K1es8jgIcwhGcAIYLqMIt1KABFAQ8wyu8OQ/Oi/PufMxal5x85gD+wPn8AcG4jyE=</latexit>

yTx = 1
<latexit sha1_base64="G2kgTMahiwnnimzaUKMB+uSaYD4=">AAAB9XicbVBNS8NAEN34WetX1aOXxSJ4KomIeix68VjBfkAby2Y7aZduNmF3opbQ/+HFgyJe/S/e/Ddu2xy09cHA470ZZuYFiRQGXffbWVpeWV1bL2wUN7e2d3ZLe/sNE6eaQ53HMtatgBmQQkEdBUpoJRpYFEhoBsPrid98AG1ErO5wlIAfsb4SoeAMrXTfQXjCIMwMi2BMu6WyW3GnoIvEy0mZ5Kh1S1+dXszTCBRyyYxpe26CfsY0Ci5hXOykBhLGh6wPbUuV3WL8bHr1mB5bpUfDWNtSSKfq74mMRcaMosB2RgwHZt6biP957RTDSz8TKkkRFJ8tClNJMaaTCGhPaOAoR5YwroW9lfIB04yjDapoQ/DmX14kjdOKd17xbs/K1as8jgI5JEfkhHjkglTJDamROuFEk2fySt6cR+fFeXc+Zq1LTj5zQP7A+fwByneSsw==</latexit>same

<latexit sha1_base64="XQc9Gx+TJpDcRHx10XCHoi38t30=">AAAB+3icbVBNS8NAEJ3Ur1q/Yj16CRbBU0lE1GPRi8cKthbaUDbbSbt0swm7G2kJ/StePCji1T/izX/jps1BWx8MPN6bYWZekHCmtOt+W6W19Y3NrfJ2ZWd3b//APqy2VZxKii0a81h2AqKQM4EtzTTHTiKRRAHHx2B8m/uPTygVi8WDniboR2QoWMgo0Ubq29WexokOwmzAJNJcm/Xtmlt353BWiVeQGhRo9u2v3iCmaYRCU06U6npuov2MSM0ox1mllypMCB2TIXYNFSRC5Wfz22fOqVEGThhLU0I7c/X3REYipaZRYDojokdq2cvF/7xuqsNrP2MiSTUKulgUptzRsZMH4Swe5lNDCJXM3OrQEZGEahNXxYTgLb+8Strnde+y7t1f1Bo3RRxlOIYTOAMPrqABd9CEFlCYwDO8wps1s16sd+tj0Vqyipkj+APr8wfxApUH</latexit>

direction

<latexit sha1_base64="XQc9Gx+TJpDcRHx10XCHoi38t30=">AAAB+3icbVBNS8NAEJ3Ur1q/Yj16CRbBU0lE1GPRi8cKthbaUDbbSbt0swm7G2kJ/StePCji1T/izX/jps1BWx8MPN6bYWZekHCmtOt+W6W19Y3NrfJ2ZWd3b//APqy2VZxKii0a81h2AqKQM4EtzTTHTiKRRAHHx2B8m/uPTygVi8WDniboR2QoWMgo0Ubq29WexokOwmzAJNJcm/Xtmlt353BWiVeQGhRo9u2v3iCmaYRCU06U6npuov2MSM0ox1mllypMCB2TIXYNFSRC5Wfz22fOqVEGThhLU0I7c/X3REYipaZRYDojokdq2cvF/7xuqsNrP2MiSTUKulgUptzRsZMH4Swe5lNDCJXM3OrQEZGEahNXxYTgLb+8Strnde+y7t1f1Bo3RRxlOIYTOAMPrqABd9CEFlCYwDO8wps1s16sd+tj0Vqyipkj+APr8wfxApUH</latexit>

direction

<latexit sha1_base64="39vTqvx+0aapVzweurxOO/js6EM=">AAAB+nicbVBNS8NAEN3Ur1q/Uj16CRbBU0lE1GPRi8cK9gPaUDbbSbt0kw27E7XE/hQvHhTx6i/x5r9x2+agrQ8GHu/NMDMvSATX6LrfVmFldW19o7hZ2tre2d2zy/tNLVPFoMGkkKodUA2Cx9BAjgLaiQIaBQJaweh66rfuQWku4zscJ+BHdBDzkDOKRurZ5S7CIwZhJpNEao4w6dkVt+rO4CwTLycVkqPes7+6fcnSCGJkgmrd8dwE/Ywq5EzApNRNNSSUjegAOobGNALtZ7PTJ86xUfpOKJWpGJ2Z+nsio5HW4ygwnRHFoV70puJ/XifF8NLPeJykCDGbLwpT4aB0pjk4fa6AoRgbQpni5laHDamiDE1aJROCt/jyMmmeVr3zqnd7Vqld5XEUySE5IifEIxekRm5InTQIIw/kmbySN+vJerHerY95a8HKZw7IH1ifP09clK8=</latexit>

opposite
<latexit sha1_base64="G2kgTMahiwnnimzaUKMB+uSaYD4=">AAAB9XicbVBNS8NAEN34WetX1aOXxSJ4KomIeix68VjBfkAby2Y7aZduNmF3opbQ/+HFgyJe/S/e/Ddu2xy09cHA470ZZuYFiRQGXffbWVpeWV1bL2wUN7e2d3ZLe/sNE6eaQ53HMtatgBmQQkEdBUpoJRpYFEhoBsPrid98AG1ErO5wlIAfsb4SoeAMrXTfQXjCIMwMi2BMu6WyW3GnoIvEy0mZ5Kh1S1+dXszTCBRyyYxpe26CfsY0Ci5hXOykBhLGh6wPbUuV3WL8bHr1mB5bpUfDWNtSSKfq74mMRcaMosB2RgwHZt6biP957RTDSz8TKkkRFJ8tClNJMaaTCGhPaOAoR5YwroW9lfIB04yjDapoQ/DmX14kjdOKd17xbs/K1as8jgI5JEfkhHjkglTJDamROuFEk2fySt6cR+fFeXc+Zq1LTj5zQP7A+fwByneSsw==</latexit>same

<latexit sha1_base64="XQc9Gx+TJpDcRHx10XCHoi38t30=">AAAB+3icbVBNS8NAEJ3Ur1q/Yj16CRbBU0lE1GPRi8cKthbaUDbbSbt0swm7G2kJ/StePCji1T/izX/jps1BWx8MPN6bYWZekHCmtOt+W6W19Y3NrfJ2ZWd3b//APqy2VZxKii0a81h2AqKQM4EtzTTHTiKRRAHHx2B8m/uPTygVi8WDniboR2QoWMgo0Ubq29WexokOwmzAJNJcm/Xtmlt353BWiVeQGhRo9u2v3iCmaYRCU06U6npuov2MSM0ox1mllypMCB2TIXYNFSRC5Wfz22fOqVEGThhLU0I7c/X3REYipaZRYDojokdq2cvF/7xuqsNrP2MiSTUKulgUptzRsZMH4Swe5lNDCJXM3OrQEZGEahNXxYTgLb+8Strnde+y7t1f1Bo3RRxlOIYTOAMPrqABd9CEFlCYwDO8wps1s16sd+tj0Vqyipkj+APr8wfxApUH</latexit>

direction

<latexit sha1_base64="XQc9Gx+TJpDcRHx10XCHoi38t30=">AAAB+3icbVBNS8NAEJ3Ur1q/Yj16CRbBU0lE1GPRi8cKthbaUDbbSbt0swm7G2kJ/StePCji1T/izX/jps1BWx8MPN6bYWZekHCmtOt+W6W19Y3NrfJ2ZWd3b//APqy2VZxKii0a81h2AqKQM4EtzTTHTiKRRAHHx2B8m/uPTygVi8WDniboR2QoWMgo0Ubq29WexokOwmzAJNJcm/Xtmlt353BWiVeQGhRo9u2v3iCmaYRCU06U6npuov2MSM0ox1mllypMCB2TIXYNFSRC5Wfz22fOqVEGThhLU0I7c/X3REYipaZRYDojokdq2cvF/7xuqsNrP2MiSTUKulgUptzRsZMH4Swe5lNDCJXM3OrQEZGEahNXxYTgLb+8Strnde+y7t1f1Bo3RRxlOIYTOAMPrqABd9CEFlCYwDO8wps1s16sd+tj0Vqyipkj+APr8wfxApUH</latexit>

direction

<latexit sha1_base64="39vTqvx+0aapVzweurxOO/js6EM=">AAAB+nicbVBNS8NAEN3Ur1q/Uj16CRbBU0lE1GPRi8cK9gPaUDbbSbt0kw27E7XE/hQvHhTx6i/x5r9x2+agrQ8GHu/NMDMvSATX6LrfVmFldW19o7hZ2tre2d2zy/tNLVPFoMGkkKodUA2Cx9BAjgLaiQIaBQJaweh66rfuQWku4zscJ+BHdBDzkDOKRurZ5S7CIwZhJpNEao4w6dkVt+rO4CwTLycVkqPes7+6fcnSCGJkgmrd8dwE/Ywq5EzApNRNNSSUjegAOobGNALtZ7PTJ86xUfpOKJWpGJ2Z+nsio5HW4ygwnRHFoV70puJ/XifF8NLPeJykCDGbLwpT4aB0pjk4fa6AoRgbQpni5laHDamiDE1aJROCt/jyMmmeVr3zqnd7Vqld5XEUySE5IifEIxekRm5InTQIIw/kmbySN+vJerHerY95a8HKZw7IH1ifP09clK8=</latexit>

opposite

<latexit sha1_base64="Pv9W7D3cHVNPc7H/OCwgrReMTvI=">AAAB73icbVBNSwMxEJ34WetX1aOXYBE8lV0R9SIUvXis0C9o15JNs21oNrsmWXFZ+ie8eFDEq3/Hm//GtN2Dtj4YeLw3w8w8PxZcG8f5RkvLK6tr64WN4ubW9s5uaW+/qaNEUdagkYhU2yeaCS5Zw3AjWDtWjIS+YC1/dDPxW49MaR7Juklj5oVkIHnAKTFWaqf39Sd8hZ1eqexUnCnwInFzUoYctV7pq9uPaBIyaaggWndcJzZeRpThVLBxsZtoFhM6IgPWsVSSkGkvm947xsdW6eMgUrakwVP190RGQq3T0LedITFDPe9NxP+8TmKCSy/jMk4Mk3S2KEgENhGePI/7XDFqRGoJoYrbWzEdEkWosREVbQju/MuLpHlacc8r7t1ZuXqdx1GAQziCE3DhAqpwCzVoAAUBz/AKb+gBvaB39DFrXUL5zAH8Afr8AcA0jyA=</latexit>

yTx = 0
<latexit sha1_base64="Pv9W7D3cHVNPc7H/OCwgrReMTvI=">AAAB73icbVBNSwMxEJ34WetX1aOXYBE8lV0R9SIUvXis0C9o15JNs21oNrsmWXFZ+ie8eFDEq3/Hm//GtN2Dtj4YeLw3w8w8PxZcG8f5RkvLK6tr64WN4ubW9s5uaW+/qaNEUdagkYhU2yeaCS5Zw3AjWDtWjIS+YC1/dDPxW49MaR7Juklj5oVkIHnAKTFWaqf39Sd8hZ1eqexUnCnwInFzUoYctV7pq9uPaBIyaaggWndcJzZeRpThVLBxsZtoFhM6IgPWsVSSkGkvm947xsdW6eMgUrakwVP190RGQq3T0LedITFDPe9NxP+8TmKCSy/jMk4Mk3S2KEgENhGePI/7XDFqRGoJoYrbWzEdEkWosREVbQju/MuLpHlacc8r7t1ZuXqdx1GAQziCE3DhAqpwCzVoAAUBz/AKb+gBvaB39DFrXUL5zAH8Afr8AcA0jyA=</latexit>

yTx = 0
<latexit sha1_base64="6ZiOlLQOabpBBSGrHiYGux/CWoQ=">AAAB/HicbVBNS8NAEN34WetXtEcvi0XwVBIR9Vj04rGC/YA2lM120y7d7IbdiRhC/StePCji1R/izX/jts1BWx8MPN6bYWZemAhuwPO+nZXVtfWNzdJWeXtnd2/fPThsGZVqyppUCaU7ITFMcMmawEGwTqIZiUPB2uH4Zuq3H5g2XMl7yBIWxGQoecQpASv13UoP2COEUa40jNRQSSImfbfq1bwZ8DLxC1JFBRp996s3UDSNmQQqiDFd30sgyIkGTgWblHupYQmhYzJkXUsliZkJ8tnxE3xilQGOlLYlAc/U3xM5iY3J4tB2xgRGZtGbiv953RSiqyDnMkmBSTpfFKUCg8LTJPCAa0ZBZJYQqrm9FdMR0YSCzatsQ/AXX14mrbOaf1Hz786r9esijhI6QsfoFPnoEtXRLWqgJqIoQ8/oFb05T86L8+58zFtXnGKmgv7A+fwB2p2VjQ==</latexit>

orthogonal
<latexit sha1_base64="6ZiOlLQOabpBBSGrHiYGux/CWoQ=">AAAB/HicbVBNS8NAEN34WetXtEcvi0XwVBIR9Vj04rGC/YA2lM120y7d7IbdiRhC/StePCji1R/izX/jts1BWx8MPN6bYWZemAhuwPO+nZXVtfWNzdJWeXtnd2/fPThsGZVqyppUCaU7ITFMcMmawEGwTqIZiUPB2uH4Zuq3H5g2XMl7yBIWxGQoecQpASv13UoP2COEUa40jNRQSSImfbfq1bwZ8DLxC1JFBRp996s3UDSNmQQqiDFd30sgyIkGTgWblHupYQmhYzJkXUsliZkJ8tnxE3xilQGOlLYlAc/U3xM5iY3J4tB2xgRGZtGbiv953RSiqyDnMkmBSTpfFKUCg8LTJPCAa0ZBZJYQqrm9FdMR0YSCzatsQ/AXX14mrbOaf1Hz786r9esijhI6QsfoFPnoEtXRLWqgJqIoQ8/oFb05T86L8+58zFtXnGKmgv7A+fwB2p2VjQ==</latexit>

orthogonal

<latexit sha1_base64="Pv9W7D3cHVNPc7H/OCwgrReMTvI=">AAAB73icbVBNSwMxEJ34WetX1aOXYBE8lV0R9SIUvXis0C9o15JNs21oNrsmWXFZ+ie8eFDEq3/Hm//GtN2Dtj4YeLw3w8w8PxZcG8f5RkvLK6tr64WN4ubW9s5uaW+/qaNEUdagkYhU2yeaCS5Zw3AjWDtWjIS+YC1/dDPxW49MaR7Juklj5oVkIHnAKTFWaqf39Sd8hZ1eqexUnCnwInFzUoYctV7pq9uPaBIyaaggWndcJzZeRpThVLBxsZtoFhM6IgPWsVSSkGkvm947xsdW6eMgUrakwVP190RGQq3T0LedITFDPe9NxP+8TmKCSy/jMk4Mk3S2KEgENhGePI/7XDFqRGoJoYrbWzEdEkWosREVbQju/MuLpHlacc8r7t1ZuXqdx1GAQziCE3DhAqpwCzVoAAUBz/AKb+gBvaB39DFrXUL5zAH8Afr8AcA0jyA=</latexit>

yTx = 0
<latexit sha1_base64="6ZiOlLQOabpBBSGrHiYGux/CWoQ=">AAAB/HicbVBNS8NAEN34WetXtEcvi0XwVBIR9Vj04rGC/YA2lM120y7d7IbdiRhC/StePCji1R/izX/jts1BWx8MPN6bYWZemAhuwPO+nZXVtfWNzdJWeXtnd2/fPThsGZVqyppUCaU7ITFMcMmawEGwTqIZiUPB2uH4Zuq3H5g2XMl7yBIWxGQoecQpASv13UoP2COEUa40jNRQSSImfbfq1bwZ8DLxC1JFBRp996s3UDSNmQQqiDFd30sgyIkGTgWblHupYQmhYzJkXUsliZkJ8tnxE3xilQGOlLYlAc/U3xM5iY3J4tB2xgRGZtGbiv953RSiqyDnMkmBSTpfFKUCg8LTJPCAa0ZBZJYQqrm9FdMR0YSCzatsQ/AXX14mrbOaf1Hz786r9esijhI6QsfoFPnoEtXRLWqgJqIoQ8/oFb05T86L8+58zFtXnGKmgv7A+fwB2p2VjQ==</latexit>

orthogonal

<latexit sha1_base64="Pv9W7D3cHVNPc7H/OCwgrReMTvI=">AAAB73icbVBNSwMxEJ34WetX1aOXYBE8lV0R9SIUvXis0C9o15JNs21oNrsmWXFZ+ie8eFDEq3/Hm//GtN2Dtj4YeLw3w8w8PxZcG8f5RkvLK6tr64WN4ubW9s5uaW+/qaNEUdagkYhU2yeaCS5Zw3AjWDtWjIS+YC1/dDPxW49MaR7Juklj5oVkIHnAKTFWaqf39Sd8hZ1eqexUnCnwInFzUoYctV7pq9uPaBIyaaggWndcJzZeRpThVLBxsZtoFhM6IgPWsVSSkGkvm947xsdW6eMgUrakwVP190RGQq3T0LedITFDPe9NxP+8TmKCSy/jMk4Mk3S2KEgENhGePI/7XDFqRGoJoYrbWzEdEkWosREVbQju/MuLpHlacc8r7t1ZuXqdx1GAQziCE3DhAqpwCzVoAAUBz/AKb+gBvaB39DFrXUL5zAH8Afr8AcA0jyA=</latexit>

yTx = 0
<latexit sha1_base64="6ZiOlLQOabpBBSGrHiYGux/CWoQ=">AAAB/HicbVBNS8NAEN34WetXtEcvi0XwVBIR9Vj04rGC/YA2lM120y7d7IbdiRhC/StePCji1R/izX/jts1BWx8MPN6bYWZemAhuwPO+nZXVtfWNzdJWeXtnd2/fPThsGZVqyppUCaU7ITFMcMmawEGwTqIZiUPB2uH4Zuq3H5g2XMl7yBIWxGQoecQpASv13UoP2COEUa40jNRQSSImfbfq1bwZ8DLxC1JFBRp996s3UDSNmQQqiDFd30sgyIkGTgWblHupYQmhYzJkXUsliZkJ8tnxE3xilQGOlLYlAc/U3xM5iY3J4tB2xgRGZtGbiv953RSiqyDnMkmBSTpfFKUCg8LTJPCAa0ZBZJYQqrm9FdMR0YSCzatsQ/AXX14mrbOaf1Hz786r9esijhI6QsfoFPnoEtXRLWqgJqIoQ8/oFb05T86L8+58zFtXnGKmgv7A+fwB2p2VjQ==</latexit>

orthogonal

Correlation 

Optimal “slope” 
(Least squares)

<latexit sha1_base64="g79p2IYDlxhvjzG/eAwvkmX69mw=">AAACMXicbVDLSgMxFM34rONr1KWbYBFclZki6kYouumyQl/QqSWTpm1o5kFyRzqM/SU3/om46UIRt/6E6QPswwMJJ+fcy809XiS4AtseGWvrG5tb25kdc3dv/+DQOjquqjCWlFVoKEJZ94higgesAhwEq0eSEd8TrOb178d+7YlJxcOgDEnEmj7pBrzDKQEttaxi8ljGA3xruh7vPk8unOC/RyuP563BouXSUGEXegxIy8raOXsCvEqcGcmiGUot681thzT2WQBUEKUajh1BMyUSOBVsaLqxYhGhfdJlDU0D4jPVTCcbD/G5Vtq4E0p9AsATdb4jJb5Sie/pSp9ATy17Y/E/rxFD56aZ8iCKgQV0OqgTCwwhHseH21wyCiLRhFDJ9V8x7RFJKOiQTR2Cs7zyKqnmc85Vznm4zBbuZnFk0Ck6QxfIQdeogIqohCqIohf0jj7Qp/FqjIwv43taumbMek7QAoyfXy8DqQs=</latexit>

yTx =
����y

����
2

����x
����
2
cos ✓

<latexit sha1_base64="DOAlfII+q8SYEixo2hGBc77LIvA=">AAACAXicbZC7SgNBFIZn4y3G26qNYDMYhFgYdkXURgjaWEbIDZJNmJ1MkiGzF2bOSpYlNr6KjYUitr6FnW/jJNlCE38Y+PjPOZw5vxsKrsCyvo3M0vLK6lp2PbexubW9Y+7u1VQQScqqNBCBbLhEMcF9VgUOgjVCyYjnClZ3h7eTev2BScUDvwJxyByP9H3e45SAtjrmQQsGDAi+xoVRuzI6aSen9lhT3DHzVtGaCi+CnUIepSp3zK9WN6CRx3yggijVtK0QnIRI4FSwca4VKRYSOiR91tToE48pJ5leMMbH2uniXiD18wFP3d8TCfGUij1Xd3oEBmq+NjH/qzUj6F05CffDCJhPZ4t6kcAQ4EkcuMsloyBiDYRKrv+K6YBIQkGHltMh2PMnL0LtrGhfFO3783zpJo0jiw7RESogG12iErpDZVRFFD2iZ/SK3own48V4Nz5mrRkjndlHf2R8/gDR9pXa</latexit>

✓ = (xTx)�1xT y

<latexit sha1_base64="iG3fvMCc1pAPz+24urMNE47M5aE=">AAACDnicbZC7SgNBFIZn4y3G26qlzWAIWIXdIGojBG0sI5gLZEOYncwmQ2Znl5mzYtjkCWx8FRsLRWyt7XwbJ5sUmvjDwMd/zuHM+f1YcA2O823lVlbX1jfym4Wt7Z3dPXv/oKGjRFFWp5GIVMsnmgkuWR04CNaKFSOhL1jTH15P6817pjSP5B2MYtYJSV/ygFMCxuraJXyJvUARmo7Ho/G4W5kYeMjAo5HGHgwYkK5ddMpOJrwM7hyKaK5a1/7yehFNQiaBCqJ123Vi6KREAaeCTQpeollM6JD0WdugJCHTnTQ7Z4JLxunhIFLmScCZ+3siJaHWo9A3nSGBgV6sTc3/au0EgotOymWcAJN0tihIBIYIT7PBPa4YBTEyQKji5q+YDogJB0yCBROCu3jyMjQqZfes7N6eFqtX8zjy6AgdoxPkonNURTeohuqIokf0jF7Rm/VkvVjv1sesNWfNZw7RH1mfP+x8nK4=</latexit>

=
||y||2
||x||2

cos ✓
<latexit sha1_base64="KRQTS1NNt+kRtFfelBN2tQp4ieU=">AAACFnicbZDLSgMxFIYz9VbrrerSTbAIblpmRNRl0Y3LCvYCnTJk0kwbmskMyRlxqH0KN76KGxeKuBV3vo1pO4q2Hkj4+f5zSM7vx4JrsO1PK7ewuLS8kl8trK1vbG4Vt3caOkoUZXUaiUi1fKKZ4JLVgYNgrVgxEvqCNf3Bxdhv3jCleSSvIY1ZJyQ9yQNOCRjkFctuyKXnQp8BwW7B9XnvbnLhtHz7jX+gVyzZFXtSeF44mSihrGpe8cPtRjQJmQQqiNZtx46hMyQKOBVsVHATzWJCB6TH2kZKEjLdGU7WGuEDQ7o4iJQ5EvCE/p4YklDrNPRNZ0igr2e9MfzPaycQnHWGXMYJMEmnDwWJwBDhcUa4yxWjIFIjCFXc/BXTPlGEgkmyYEJwZleeF42jinNSca6OS9XzLI482kP76BA56BRV0SWqoTqi6B49omf0Yj1YT9ar9TZtzVnZzC76U9b7Fyhqn2I=</latexit>

min
✓

����y � x✓
����

<latexit sha1_base64="1PFUHrkM9ZET4wYGTBbYyhDirNw=">AAACB3icbVDLSgMxFL3js9bXqEtBgkVwVWaKqBuh6MZlBfuAdhgyaaYNzWSGJCOW2p0bf8WNC0Xc+gvu/BvT6Sy09UBuDufcS3JPkHCmtON8WwuLS8srq4W14vrG5ta2vbPbUHEqCa2TmMeyFWBFORO0rpnmtJVIiqOA02YwuJr4zTsqFYvFrR4m1ItwT7CQEayN5NsHnYD1HrKC7tH0zqpfQRfI9e2SU3YyoHni5qQEOWq+/dXpxiSNqNCEY6XarpNob4SlZoTTcbGTKppgMsA92jZU4Igqb5TtMUZHRumiMJbmCI0y9ffECEdKDaPAdEZY99WsNxH/89qpDs+9ERNJqqkg04fClCMdo0koqMskJZoPDcFEMvNXRPpYYqJNdEUTgju78jxpVMruadm9OSlVL/M4CrAPh3AMLpxBFa6hBnUg8AjP8Apv1pP1Yr1bH9PWBSuf2YM/sD5/AActmBw=</latexit>����x
����
2
= 1

<latexit sha1_base64="lg5XvDB5yr7O2J5wpdZLiQKoEvU=">AAACB3icbVDLSgMxFL1TX7W+Rl0KEiyCqzJTRN0IRTcuK9gHtMOQSTNtaOZBkhGGsTs3/oobF4q49Rfc+Tem01lo64HcHM65l+QeL+ZMKsv6NkpLyyura+X1ysbm1vaOubvXllEiCG2RiEei62FJOQtpSzHFaTcWFAcepx1vfD31O/dUSBaFdyqNqRPgYch8RrDSkmse9j02fMgLStHszqtbR5fIds2qVbNyoEViF6QKBZqu+dUfRCQJaKgIx1L2bCtWToaFYoTTSaWfSBpjMsZD2tM0xAGVTpbvMUHHWhkgPxL6hArl6u+JDAdSpoGnOwOsRnLem4r/eb1E+RdOxsI4UTQks4f8hCMVoWkoaMAEJYqnmmAimP4rIiMsMFE6uooOwZ5feZG06zX7rGbfnlYbV0UcZTiAIzgBG86hATfQhBYQeIRneIU348l4Md6Nj1lryShm9uEPjM8fCMOYHQ==</latexit>����y
����
2
= 1

For

<latexit sha1_base64="rZFbP9/+iCpDKb7e6ByNUNooboQ=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5IUUY9FLx4r2A9oQtlsN+3SzSbuToQS4l/x4kERr/4Qb/4bt20O2vpg4PHeDDPzgkRwDY7zbZXW1jc2t8rblZ3dvf0D+/Coo+NUUdamsYhVLyCaCS5ZGzgI1ksUI1EgWDeY3Mz87iNTmsfyHqYJ8yMykjzklICRBnbVg1ARmrl55ukHBVkjzwd2zak7c+BV4hakhgq0BvaXN4xpGjEJVBCt+66TgJ8RBZwKlle8VLOE0AkZsb6hkkRM+9n8+ByfGmWIw1iZkoDn6u+JjERaT6PAdEYExnrZm4n/ef0Uwis/4zJJgUm6WBSmAkOMZ0ngIVeMgpgaQqji5lZMx8SEASavignBXX55lXQadfei7t6d15rXRRxldIxO0Bly0SVqolvUQm1E0RQ9o1f0Zj1ZL9a79bFoLVnFTBX9gfX5A3U7lUw=</latexit>

1p
2

<latexit sha1_base64="FqR3tR+n5cRqz/P+RMdHb1w5G0Y=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5JIUY9FLx4r2A9oQtlsN+3SzSbuToQS4l/x4kERr/4Qb/4bt20O2vpg4PHeDDPzgkRwDY7zbZXW1jc2t8rblZ3dvf0D+/Coo+NUUdamsYhVLyCaCS5ZGzgI1ksUI1EgWDeY3Mz87iNTmsfyHqYJ8yMykjzklICRBnbVg1ARmrl55ukHBVkjzwd2zak7c+BV4hakhgq0BvaXN4xpGjEJVBCt+66TgJ8RBZwKlle8VLOE0AkZsb6hkkRM+9n8+ByfGmWIw1iZkoDn6u+JjERaT6PAdEYExnrZm4n/ef0Uwis/4zJJgUm6WBSmAkOMZ0ngIVeMgpgaQqji5lZMx8SEASavignBXX55lXTO6+5F3b1r1JrXRRxldIxO0Bly0SVqolvUQm1E0RQ9o1f0Zj1ZL9a79bFoLVnFTBX9gfX5A3hHlU4=</latexit>

1p
4

<latexit sha1_base64="HbGa8jFWS9KNKCwN6rF4ewuSWJU=">AAAB/XicbVDLSsNAFJ34rPUVHzs3wSK4KhmR6rLoxmUF+4AmlMl00g6dTOLMjVBD8FfcuFDErf/hzr9x2mahrQcuHM65l3vvCRLBNbjut7W0vLK6tl7aKG9ube/s2nv7LR2nirImjUWsOgHRTHDJmsBBsE6iGIkCwdrB6Hritx+Y0jyWdzBOmB+RgeQhpwSM1LMPPQgVoRnOM0/fK8hwLc97dsWtulM4iwQXpIIKNHr2l9ePaRoxCVQQrbvYTcDPiAJOBcvLXqpZQuiIDFjXUEkipv1sen3unBil74SxMiXBmaq/JzISaT2OAtMZERjqeW8i/ud1Uwgv/YzLJAUm6WxRmAoHYmcShdPnilEQY0MIVdzc6tAhMWmACaxsQsDzLy+S1lkV16r49rxSvyriKKEjdIxOEUYXqI5uUAM1EUWP6Bm9ojfryXqx3q2PWeuSVcwcoD+wPn8A8gKViw==</latexit>

1p
16

<latexit sha1_base64="Wzu8OGIeUVc6iZTpCri+/TCQK64=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5GSyCq5JIqS6LblxWsA9oQplMJ+3QySTO3Ag1BH/FjQtF3Pof7vwbp4+Fth64cDjnXu69J0gE1+A431ZhZXVtfaO4Wdra3tnds/cPWjpOFWVNGotYdQKimeCSNYGDYJ1EMRIFgrWD0fXEbz8wpXks72CcMD8iA8lDTgkYqWcfeRAqQjM3zzx9ryCrVfO8Z5edijMFXibunJTRHI2e/eX1Y5pGTAIVROuu6yTgZ0QBp4LlJS/VLCF0RAasa6gkEdN+Nr0+x6dG6eMwVqYk4Kn6eyIjkdbjKDCdEYGhXvQm4n9eN4Xw0s+4TFJgks4WhanAEONJFLjPFaMgxoYQqri5FdMhMWmACaxkQnAXX14mrfOKW6u4t9Vy/WoeRxEdoxN0hlx0geroBjVQE1H0iJ7RK3qznqwX6936mLUWrPnMIfoD6/MH9pmVjg==</latexit>

1p
64

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

1<latexit sha1_base64="QUWdm3PMmHJVRcuNt5SVsVTDOGs=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5KIaI9FLx4r2A9oQ9lsN+3SzSbuToQQ4l/x4kERr/4Qb/4bt20O2vpg4PHeDDPz/FhwDY7zbZXW1jc2t8rblZ3dvf0D+/Coo6NEUdamkYhUzyeaCS5ZGzgI1osVI6EvWNef3sz87iNTmkfyHtKYeSEZSx5wSsBIQ7s6gEARmrl5NtAPCrJGng/tmlN35sCrxC1IDRVoDe2vwSiiScgkUEG07rtODF5GFHAqWF4ZJJrFhE7JmPUNlSRk2svmx+f41CgjHETKlAQ8V39PZCTUOg190xkSmOhlbyb+5/UTCBpexmWcAJN0sShIBIYIz5LAI64YBZEaQqji5lZMJ8SEASavignBXX55lXTO6+5l3b27qDWvizjK6BidoDPkoivURLeohdqIohQ9o1f0Zj1ZL9a79bFoLVnFTBX9gfX5A35flVI=</latexit>

1p
8

<latexit sha1_base64="1w3KpMsm+oUJNv7AlY3mYh3LLKg=">AAAB83icbVBNS8NAEN34WetX1aOXxSJ6KomIeix68VjBfkATymY7bZduNmF3Ii2hf8OLB0W8+me8+W/ctjlo64OBx3szzMwLEykMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk41hzqPZaxbITMghYI6CpTQSjSwKJTQDId3U7/5BNqIWD3iOIEgYn0leoIztJI/6ggfYYTZmZl0SmW34s5Al4mXkzLJUeuUvvxuzNMIFHLJjGl7boJBxjQKLmFS9FMDCeND1oe2pYpFYIJsdvOEnlqlS3uxtqWQztTfExmLjBlHoe2MGA7MojcV//PaKfZugkyoJEVQfL6ol0qKMZ0GQLtCA0c5toRxLeytlA+YZhxtTEUbgrf48jJpXFS8q4r3cFmu3uZxFMgxOSHnxCPXpEruSY3UCScJeSav5M1JnRfn3fmYt644+cwR+QPn8wdksZHr</latexit>

xi’s

<latexit sha1_base64="UtP1TwRCOIovCHB6hkolSOqY5n8=">AAAB83icbVDLSgNBEOyNrxhfUY9eBoPoKeyKqMegF48RzAOyS5idzCZDZh/M9IrLkt/w4kERr/6MN//GSbIHTSxoKKq66e7yEyk02va3VVpZXVvfKG9WtrZ3dveq+wdtHaeK8RaLZay6PtVcioi3UKDk3URxGvqSd/zx7dTvPHKlRRw9YJZwL6TDSASCUTSSm/WFi/wJ81M96Vdrdt2egSwTpyA1KNDsV7/cQczSkEfIJNW659gJejlVKJjkk4qbap5QNqZD3jM0oiHXXj67eUJOjDIgQaxMRUhm6u+JnIZaZ6FvOkOKI73oTcX/vF6KwbWXiyhJkUdsvihIJcGYTAMgA6E4Q5kZQpkS5lbCRlRRhiamignBWXx5mbTP685l3bm/qDVuijjKcATHcAYOXEED7qAJLWCQwDO8wpuVWi/Wu/Uxby1Zxcwh/IH1+QNmQJHs</latexit>

yi’s

<latexit sha1_base64="UBd8FQhe1RZG1hmZ3r/su5Awbuk=">AAACAnicbVDLSsNAFJ34rPUVdSVuBovgxpKIqBuh6MZlhb6giWUynbRDJw9mbqQhFDf+ihsXirj1K9z5N07bLLT1wIXDOfdy7z1eLLgCy/o2FhaXlldWC2vF9Y3NrW1zZ7ehokRSVqeRiGTLI4oJHrI6cBCsFUtGAk+wpje4GfvNByYVj8IapDFzA9ILuc8pAS11zP30vjbEV9iBPgOCHRLHMhriExt3zJJVtibA88TOSQnlqHbML6cb0SRgIVBBlGrbVgxuRiRwKtio6CSKxYQOSI+1NQ1JwJSbTV4Y4SOtdLEfSV0h4In6eyIjgVJp4OnOgEBfzXpj8T+vnYB/6WY8jBNgIZ0u8hOBIcLjPHCXS0ZBpJoQKrm+FdM+kYSCTq2oQ7BnX54njdOyfV62785Kles8jgI6QIfoGNnoAlXQLaqiOqLoET2jV/RmPBkvxrvxMW1dMPKZPfQHxucPFfmV8Q==</latexit>

yTx = ✓ ⇡ �1

Relationship to Regression



<latexit sha1_base64="EimcDH+eRonDS6ajMgq0eBi6D0o=">AAAB73icbVBNSwMxEJ31s9avqkcvwSJ4KhsR9SIUvXis0C9o15JNs21oNrsmWXFZ+ie8eFDEq3/Hm//GtN2Dtj4YeLw3w8w8PxZcG9f9dpaWV1bX1gsbxc2t7Z3d0t5+U0eJoqxBIxGptk80E1yyhuFGsHasGAl9wVr+6Gbitx6Z0jySdZPGzAvJQPKAU2Ks1E7v60/oCuFeqexW3CnQIsE5KUOOWq/01e1HNAmZNFQQrTvYjY2XEWU4FWxc7CaaxYSOyIB1LJUkZNrLpveO0bFV+iiIlC1p0FT9PZGRUOs09G1nSMxQz3sT8T+vk5jg0su4jBPDJJ0tChKBTIQmz6M+V4wakVpCqOL2VkSHRBFqbERFGwKef3mRNE8r+LyC787K1es8jgIcwhGcAIYLqMIt1KABFAQ8wyu8OQ/Oi/PufMxal5x85gD+wPn8AcG4jyE=</latexit>

yTx = 1
<latexit sha1_base64="ZJ56SzDcltdUT+7hjsZW6DVmnzM=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbBi2VXRL0IRS8eK/RL2rVk07QNTbJLkhWXpb/CiwdFvPpzvPlvTNs9aOuDgcd7M8zMCyLOtHHdbye3tLyyupZfL2xsbm3vFHf3GjqMFaF1EvJQtQKsKWeS1g0znLYiRbEIOG0Go5uJ33ykSrNQ1kwSUV/ggWR9RrCx0n3yUHtCV+jE6xZLbtmdAi0SLyMlyFDtFr86vZDEgkpDONa67bmR8VOsDCOcjgudWNMIkxEe0LalEguq/XR68BgdWaWH+qGyJQ2aqr8nUiy0TkRgOwU2Qz3vTcT/vHZs+pd+ymQUGyrJbFE/5siEaPI96jFFieGJJZgoZm9FZIgVJsZmVLAhePMvL5LGadk7L3t3Z6XKdRZHHg7gEI7BgwuowC1UoQ4EBDzDK7w5ynlx3p2PWWvOyWb24Q+czx8tOo9Y</latexit>

yTx = �1

<latexit sha1_base64="ZJ56SzDcltdUT+7hjsZW6DVmnzM=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbBi2VXRL0IRS8eK/RL2rVk07QNTbJLkhWXpb/CiwdFvPpzvPlvTNs9aOuDgcd7M8zMCyLOtHHdbye3tLyyupZfL2xsbm3vFHf3GjqMFaF1EvJQtQKsKWeS1g0znLYiRbEIOG0Go5uJ33ykSrNQ1kwSUV/ggWR9RrCx0n3yUHtCV+jE6xZLbtmdAi0SLyMlyFDtFr86vZDEgkpDONa67bmR8VOsDCOcjgudWNMIkxEe0LalEguq/XR68BgdWaWH+qGyJQ2aqr8nUiy0TkRgOwU2Qz3vTcT/vHZs+pd+ymQUGyrJbFE/5siEaPI96jFFieGJJZgoZm9FZIgVJsZmVLAhePMvL5LGadk7L3t3Z6XKdRZHHg7gEI7BgwuowC1UoQ4EBDzDK7w5ynlx3p2PWWvOyWb24Q+czx8tOo9Y</latexit>

yTx = �1
<latexit sha1_base64="EimcDH+eRonDS6ajMgq0eBi6D0o=">AAAB73icbVBNSwMxEJ31s9avqkcvwSJ4KhsR9SIUvXis0C9o15JNs21oNrsmWXFZ+ie8eFDEq3/Hm//GtN2Dtj4YeLw3w8w8PxZcG9f9dpaWV1bX1gsbxc2t7Z3d0t5+U0eJoqxBIxGptk80E1yyhuFGsHasGAl9wVr+6Gbitx6Z0jySdZPGzAvJQPKAU2Ks1E7v60/oCuFeqexW3CnQIsE5KUOOWq/01e1HNAmZNFQQrTvYjY2XEWU4FWxc7CaaxYSOyIB1LJUkZNrLpveO0bFV+iiIlC1p0FT9PZGRUOs09G1nSMxQz3sT8T+vk5jg0su4jBPDJJ0tChKBTIQmz6M+V4wakVpCqOL2VkSHRBFqbERFGwKef3mRNE8r+LyC787K1es8jgIcwhGcAIYLqMIt1KABFAQ8wyu8OQ/Oi/PufMxal5x85gD+wPn8AcG4jyE=</latexit>

yTx = 1
<latexit sha1_base64="G2kgTMahiwnnimzaUKMB+uSaYD4=">AAAB9XicbVBNS8NAEN34WetX1aOXxSJ4KomIeix68VjBfkAby2Y7aZduNmF3opbQ/+HFgyJe/S/e/Ddu2xy09cHA470ZZuYFiRQGXffbWVpeWV1bL2wUN7e2d3ZLe/sNE6eaQ53HMtatgBmQQkEdBUpoJRpYFEhoBsPrid98AG1ErO5wlIAfsb4SoeAMrXTfQXjCIMwMi2BMu6WyW3GnoIvEy0mZ5Kh1S1+dXszTCBRyyYxpe26CfsY0Ci5hXOykBhLGh6wPbUuV3WL8bHr1mB5bpUfDWNtSSKfq74mMRcaMosB2RgwHZt6biP957RTDSz8TKkkRFJ8tClNJMaaTCGhPaOAoR5YwroW9lfIB04yjDapoQ/DmX14kjdOKd17xbs/K1as8jgI5JEfkhHjkglTJDamROuFEk2fySt6cR+fFeXc+Zq1LTj5zQP7A+fwByneSsw==</latexit>same

<latexit sha1_base64="XQc9Gx+TJpDcRHx10XCHoi38t30=">AAAB+3icbVBNS8NAEJ3Ur1q/Yj16CRbBU0lE1GPRi8cKthbaUDbbSbt0swm7G2kJ/StePCji1T/izX/jps1BWx8MPN6bYWZekHCmtOt+W6W19Y3NrfJ2ZWd3b//APqy2VZxKii0a81h2AqKQM4EtzTTHTiKRRAHHx2B8m/uPTygVi8WDniboR2QoWMgo0Ubq29WexokOwmzAJNJcm/Xtmlt353BWiVeQGhRo9u2v3iCmaYRCU06U6npuov2MSM0ox1mllypMCB2TIXYNFSRC5Wfz22fOqVEGThhLU0I7c/X3REYipaZRYDojokdq2cvF/7xuqsNrP2MiSTUKulgUptzRsZMH4Swe5lNDCJXM3OrQEZGEahNXxYTgLb+8Strnde+y7t1f1Bo3RRxlOIYTOAMPrqABd9CEFlCYwDO8wps1s16sd+tj0Vqyipkj+APr8wfxApUH</latexit>

direction

<latexit sha1_base64="XQc9Gx+TJpDcRHx10XCHoi38t30=">AAAB+3icbVBNS8NAEJ3Ur1q/Yj16CRbBU0lE1GPRi8cKthbaUDbbSbt0swm7G2kJ/StePCji1T/izX/jps1BWx8MPN6bYWZekHCmtOt+W6W19Y3NrfJ2ZWd3b//APqy2VZxKii0a81h2AqKQM4EtzTTHTiKRRAHHx2B8m/uPTygVi8WDniboR2QoWMgo0Ubq29WexokOwmzAJNJcm/Xtmlt353BWiVeQGhRo9u2v3iCmaYRCU06U6npuov2MSM0ox1mllypMCB2TIXYNFSRC5Wfz22fOqVEGThhLU0I7c/X3REYipaZRYDojokdq2cvF/7xuqsNrP2MiSTUKulgUptzRsZMH4Swe5lNDCJXM3OrQEZGEahNXxYTgLb+8Strnde+y7t1f1Bo3RRxlOIYTOAMPrqABd9CEFlCYwDO8wps1s16sd+tj0Vqyipkj+APr8wfxApUH</latexit>

direction

<latexit sha1_base64="39vTqvx+0aapVzweurxOO/js6EM=">AAAB+nicbVBNS8NAEN3Ur1q/Uj16CRbBU0lE1GPRi8cK9gPaUDbbSbt0kw27E7XE/hQvHhTx6i/x5r9x2+agrQ8GHu/NMDMvSATX6LrfVmFldW19o7hZ2tre2d2zy/tNLVPFoMGkkKodUA2Cx9BAjgLaiQIaBQJaweh66rfuQWku4zscJ+BHdBDzkDOKRurZ5S7CIwZhJpNEao4w6dkVt+rO4CwTLycVkqPes7+6fcnSCGJkgmrd8dwE/Ywq5EzApNRNNSSUjegAOobGNALtZ7PTJ86xUfpOKJWpGJ2Z+nsio5HW4ygwnRHFoV70puJ/XifF8NLPeJykCDGbLwpT4aB0pjk4fa6AoRgbQpni5laHDamiDE1aJROCt/jyMmmeVr3zqnd7Vqld5XEUySE5IifEIxekRm5InTQIIw/kmbySN+vJerHerY95a8HKZw7IH1ifP09clK8=</latexit>

opposite
<latexit sha1_base64="G2kgTMahiwnnimzaUKMB+uSaYD4=">AAAB9XicbVBNS8NAEN34WetX1aOXxSJ4KomIeix68VjBfkAby2Y7aZduNmF3opbQ/+HFgyJe/S/e/Ddu2xy09cHA470ZZuYFiRQGXffbWVpeWV1bL2wUN7e2d3ZLe/sNE6eaQ53HMtatgBmQQkEdBUpoJRpYFEhoBsPrid98AG1ErO5wlIAfsb4SoeAMrXTfQXjCIMwMi2BMu6WyW3GnoIvEy0mZ5Kh1S1+dXszTCBRyyYxpe26CfsY0Ci5hXOykBhLGh6wPbUuV3WL8bHr1mB5bpUfDWNtSSKfq74mMRcaMosB2RgwHZt6biP957RTDSz8TKkkRFJ8tClNJMaaTCGhPaOAoR5YwroW9lfIB04yjDapoQ/DmX14kjdOKd17xbs/K1as8jgI5JEfkhHjkglTJDamROuFEk2fySt6cR+fFeXc+Zq1LTj5zQP7A+fwByneSsw==</latexit>same

<latexit sha1_base64="XQc9Gx+TJpDcRHx10XCHoi38t30=">AAAB+3icbVBNS8NAEJ3Ur1q/Yj16CRbBU0lE1GPRi8cKthbaUDbbSbt0swm7G2kJ/StePCji1T/izX/jps1BWx8MPN6bYWZekHCmtOt+W6W19Y3NrfJ2ZWd3b//APqy2VZxKii0a81h2AqKQM4EtzTTHTiKRRAHHx2B8m/uPTygVi8WDniboR2QoWMgo0Ubq29WexokOwmzAJNJcm/Xtmlt353BWiVeQGhRo9u2v3iCmaYRCU06U6npuov2MSM0ox1mllypMCB2TIXYNFSRC5Wfz22fOqVEGThhLU0I7c/X3REYipaZRYDojokdq2cvF/7xuqsNrP2MiSTUKulgUptzRsZMH4Swe5lNDCJXM3OrQEZGEahNXxYTgLb+8Strnde+y7t1f1Bo3RRxlOIYTOAMPrqABd9CEFlCYwDO8wps1s16sd+tj0Vqyipkj+APr8wfxApUH</latexit>

direction

<latexit sha1_base64="XQc9Gx+TJpDcRHx10XCHoi38t30=">AAAB+3icbVBNS8NAEJ3Ur1q/Yj16CRbBU0lE1GPRi8cKthbaUDbbSbt0swm7G2kJ/StePCji1T/izX/jps1BWx8MPN6bYWZekHCmtOt+W6W19Y3NrfJ2ZWd3b//APqy2VZxKii0a81h2AqKQM4EtzTTHTiKRRAHHx2B8m/uPTygVi8WDniboR2QoWMgo0Ubq29WexokOwmzAJNJcm/Xtmlt353BWiVeQGhRo9u2v3iCmaYRCU06U6npuov2MSM0ox1mllypMCB2TIXYNFSRC5Wfz22fOqVEGThhLU0I7c/X3REYipaZRYDojokdq2cvF/7xuqsNrP2MiSTUKulgUptzRsZMH4Swe5lNDCJXM3OrQEZGEahNXxYTgLb+8Strnde+y7t1f1Bo3RRxlOIYTOAMPrqABd9CEFlCYwDO8wps1s16sd+tj0Vqyipkj+APr8wfxApUH</latexit>

direction

<latexit sha1_base64="39vTqvx+0aapVzweurxOO/js6EM=">AAAB+nicbVBNS8NAEN3Ur1q/Uj16CRbBU0lE1GPRi8cK9gPaUDbbSbt0kw27E7XE/hQvHhTx6i/x5r9x2+agrQ8GHu/NMDMvSATX6LrfVmFldW19o7hZ2tre2d2zy/tNLVPFoMGkkKodUA2Cx9BAjgLaiQIaBQJaweh66rfuQWku4zscJ+BHdBDzkDOKRurZ5S7CIwZhJpNEao4w6dkVt+rO4CwTLycVkqPes7+6fcnSCGJkgmrd8dwE/Ywq5EzApNRNNSSUjegAOobGNALtZ7PTJ86xUfpOKJWpGJ2Z+nsio5HW4ygwnRHFoV70puJ/XifF8NLPeJykCDGbLwpT4aB0pjk4fa6AoRgbQpni5laHDamiDE1aJROCt/jyMmmeVr3zqnd7Vqld5XEUySE5IifEIxekRm5InTQIIw/kmbySN+vJerHerY95a8HKZw7IH1ifP09clK8=</latexit>

opposite

<latexit sha1_base64="Pv9W7D3cHVNPc7H/OCwgrReMTvI=">AAAB73icbVBNSwMxEJ34WetX1aOXYBE8lV0R9SIUvXis0C9o15JNs21oNrsmWXFZ+ie8eFDEq3/Hm//GtN2Dtj4YeLw3w8w8PxZcG8f5RkvLK6tr64WN4ubW9s5uaW+/qaNEUdagkYhU2yeaCS5Zw3AjWDtWjIS+YC1/dDPxW49MaR7Juklj5oVkIHnAKTFWaqf39Sd8hZ1eqexUnCnwInFzUoYctV7pq9uPaBIyaaggWndcJzZeRpThVLBxsZtoFhM6IgPWsVSSkGkvm947xsdW6eMgUrakwVP190RGQq3T0LedITFDPe9NxP+8TmKCSy/jMk4Mk3S2KEgENhGePI/7XDFqRGoJoYrbWzEdEkWosREVbQju/MuLpHlacc8r7t1ZuXqdx1GAQziCE3DhAqpwCzVoAAUBz/AKb+gBvaB39DFrXUL5zAH8Afr8AcA0jyA=</latexit>

yTx = 0
<latexit sha1_base64="Pv9W7D3cHVNPc7H/OCwgrReMTvI=">AAAB73icbVBNSwMxEJ34WetX1aOXYBE8lV0R9SIUvXis0C9o15JNs21oNrsmWXFZ+ie8eFDEq3/Hm//GtN2Dtj4YeLw3w8w8PxZcG8f5RkvLK6tr64WN4ubW9s5uaW+/qaNEUdagkYhU2yeaCS5Zw3AjWDtWjIS+YC1/dDPxW49MaR7Juklj5oVkIHnAKTFWaqf39Sd8hZ1eqexUnCnwInFzUoYctV7pq9uPaBIyaaggWndcJzZeRpThVLBxsZtoFhM6IgPWsVSSkGkvm947xsdW6eMgUrakwVP190RGQq3T0LedITFDPe9NxP+8TmKCSy/jMk4Mk3S2KEgENhGePI/7XDFqRGoJoYrbWzEdEkWosREVbQju/MuLpHlacc8r7t1ZuXqdx1GAQziCE3DhAqpwCzVoAAUBz/AKb+gBvaB39DFrXUL5zAH8Afr8AcA0jyA=</latexit>

yTx = 0
<latexit sha1_base64="6ZiOlLQOabpBBSGrHiYGux/CWoQ=">AAAB/HicbVBNS8NAEN34WetXtEcvi0XwVBIR9Vj04rGC/YA2lM120y7d7IbdiRhC/StePCji1R/izX/jts1BWx8MPN6bYWZemAhuwPO+nZXVtfWNzdJWeXtnd2/fPThsGZVqyppUCaU7ITFMcMmawEGwTqIZiUPB2uH4Zuq3H5g2XMl7yBIWxGQoecQpASv13UoP2COEUa40jNRQSSImfbfq1bwZ8DLxC1JFBRp996s3UDSNmQQqiDFd30sgyIkGTgWblHupYQmhYzJkXUsliZkJ8tnxE3xilQGOlLYlAc/U3xM5iY3J4tB2xgRGZtGbiv953RSiqyDnMkmBSTpfFKUCg8LTJPCAa0ZBZJYQqrm9FdMR0YSCzatsQ/AXX14mrbOaf1Hz786r9esijhI6QsfoFPnoEtXRLWqgJqIoQ8/oFb05T86L8+58zFtXnGKmgv7A+fwB2p2VjQ==</latexit>

orthogonal
<latexit sha1_base64="6ZiOlLQOabpBBSGrHiYGux/CWoQ=">AAAB/HicbVBNS8NAEN34WetXtEcvi0XwVBIR9Vj04rGC/YA2lM120y7d7IbdiRhC/StePCji1R/izX/jts1BWx8MPN6bYWZemAhuwPO+nZXVtfWNzdJWeXtnd2/fPThsGZVqyppUCaU7ITFMcMmawEGwTqIZiUPB2uH4Zuq3H5g2XMl7yBIWxGQoecQpASv13UoP2COEUa40jNRQSSImfbfq1bwZ8DLxC1JFBRp996s3UDSNmQQqiDFd30sgyIkGTgWblHupYQmhYzJkXUsliZkJ8tnxE3xilQGOlLYlAc/U3xM5iY3J4tB2xgRGZtGbiv953RSiqyDnMkmBSTpfFKUCg8LTJPCAa0ZBZJYQqrm9FdMR0YSCzatsQ/AXX14mrbOaf1Hz786r9esijhI6QsfoFPnoEtXRLWqgJqIoQ8/oFb05T86L8+58zFtXnGKmgv7A+fwB2p2VjQ==</latexit>

orthogonal

<latexit sha1_base64="Pv9W7D3cHVNPc7H/OCwgrReMTvI=">AAAB73icbVBNSwMxEJ34WetX1aOXYBE8lV0R9SIUvXis0C9o15JNs21oNrsmWXFZ+ie8eFDEq3/Hm//GtN2Dtj4YeLw3w8w8PxZcG8f5RkvLK6tr64WN4ubW9s5uaW+/qaNEUdagkYhU2yeaCS5Zw3AjWDtWjIS+YC1/dDPxW49MaR7Juklj5oVkIHnAKTFWaqf39Sd8hZ1eqexUnCnwInFzUoYctV7pq9uPaBIyaaggWndcJzZeRpThVLBxsZtoFhM6IgPWsVSSkGkvm947xsdW6eMgUrakwVP190RGQq3T0LedITFDPe9NxP+8TmKCSy/jMk4Mk3S2KEgENhGePI/7XDFqRGoJoYrbWzEdEkWosREVbQju/MuLpHlacc8r7t1ZuXqdx1GAQziCE3DhAqpwCzVoAAUBz/AKb+gBvaB39DFrXUL5zAH8Afr8AcA0jyA=</latexit>

yTx = 0
<latexit sha1_base64="6ZiOlLQOabpBBSGrHiYGux/CWoQ=">AAAB/HicbVBNS8NAEN34WetXtEcvi0XwVBIR9Vj04rGC/YA2lM120y7d7IbdiRhC/StePCji1R/izX/jts1BWx8MPN6bYWZemAhuwPO+nZXVtfWNzdJWeXtnd2/fPThsGZVqyppUCaU7ITFMcMmawEGwTqIZiUPB2uH4Zuq3H5g2XMl7yBIWxGQoecQpASv13UoP2COEUa40jNRQSSImfbfq1bwZ8DLxC1JFBRp996s3UDSNmQQqiDFd30sgyIkGTgWblHupYQmhYzJkXUsliZkJ8tnxE3xilQGOlLYlAc/U3xM5iY3J4tB2xgRGZtGbiv953RSiqyDnMkmBSTpfFKUCg8LTJPCAa0ZBZJYQqrm9FdMR0YSCzatsQ/AXX14mrbOaf1Hz786r9esijhI6QsfoFPnoEtXRLWqgJqIoQ8/oFb05T86L8+58zFtXnGKmgv7A+fwB2p2VjQ==</latexit>

orthogonal

<latexit sha1_base64="Pv9W7D3cHVNPc7H/OCwgrReMTvI=">AAAB73icbVBNSwMxEJ34WetX1aOXYBE8lV0R9SIUvXis0C9o15JNs21oNrsmWXFZ+ie8eFDEq3/Hm//GtN2Dtj4YeLw3w8w8PxZcG8f5RkvLK6tr64WN4ubW9s5uaW+/qaNEUdagkYhU2yeaCS5Zw3AjWDtWjIS+YC1/dDPxW49MaR7Juklj5oVkIHnAKTFWaqf39Sd8hZ1eqexUnCnwInFzUoYctV7pq9uPaBIyaaggWndcJzZeRpThVLBxsZtoFhM6IgPWsVSSkGkvm947xsdW6eMgUrakwVP190RGQq3T0LedITFDPe9NxP+8TmKCSy/jMk4Mk3S2KEgENhGePI/7XDFqRGoJoYrbWzEdEkWosREVbQju/MuLpHlacc8r7t1ZuXqdx1GAQziCE3DhAqpwCzVoAAUBz/AKb+gBvaB39DFrXUL5zAH8Afr8AcA0jyA=</latexit>

yTx = 0
<latexit sha1_base64="6ZiOlLQOabpBBSGrHiYGux/CWoQ=">AAAB/HicbVBNS8NAEN34WetXtEcvi0XwVBIR9Vj04rGC/YA2lM120y7d7IbdiRhC/StePCji1R/izX/jts1BWx8MPN6bYWZemAhuwPO+nZXVtfWNzdJWeXtnd2/fPThsGZVqyppUCaU7ITFMcMmawEGwTqIZiUPB2uH4Zuq3H5g2XMl7yBIWxGQoecQpASv13UoP2COEUa40jNRQSSImfbfq1bwZ8DLxC1JFBRp996s3UDSNmQQqiDFd30sgyIkGTgWblHupYQmhYzJkXUsliZkJ8tnxE3xilQGOlLYlAc/U3xM5iY3J4tB2xgRGZtGbiv953RSiqyDnMkmBSTpfFKUCg8LTJPCAa0ZBZJYQqrm9FdMR0YSCzatsQ/AXX14mrbOaf1Hz786r9esijhI6QsfoFPnoEtXRLWqgJqIoQ8/oFb05T86L8+58zFtXnGKmgv7A+fwB2p2VjQ==</latexit>

orthogonal

Correlation 

Optimal “slope” 
(Least squares)

<latexit sha1_base64="g79p2IYDlxhvjzG/eAwvkmX69mw=">AAACMXicbVDLSgMxFM34rONr1KWbYBFclZki6kYouumyQl/QqSWTpm1o5kFyRzqM/SU3/om46UIRt/6E6QPswwMJJ+fcy809XiS4AtseGWvrG5tb25kdc3dv/+DQOjquqjCWlFVoKEJZ94higgesAhwEq0eSEd8TrOb178d+7YlJxcOgDEnEmj7pBrzDKQEttaxi8ljGA3xruh7vPk8unOC/RyuP563BouXSUGEXegxIy8raOXsCvEqcGcmiGUot681thzT2WQBUEKUajh1BMyUSOBVsaLqxYhGhfdJlDU0D4jPVTCcbD/G5Vtq4E0p9AsATdb4jJb5Sie/pSp9ATy17Y/E/rxFD56aZ8iCKgQV0OqgTCwwhHseH21wyCiLRhFDJ9V8x7RFJKOiQTR2Cs7zyKqnmc85Vznm4zBbuZnFk0Ck6QxfIQdeogIqohCqIohf0jj7Qp/FqjIwv43taumbMek7QAoyfXy8DqQs=</latexit>

yTx =
����y

����
2

����x
����
2
cos ✓

<latexit sha1_base64="DOAlfII+q8SYEixo2hGBc77LIvA=">AAACAXicbZC7SgNBFIZn4y3G26qNYDMYhFgYdkXURgjaWEbIDZJNmJ1MkiGzF2bOSpYlNr6KjYUitr6FnW/jJNlCE38Y+PjPOZw5vxsKrsCyvo3M0vLK6lp2PbexubW9Y+7u1VQQScqqNBCBbLhEMcF9VgUOgjVCyYjnClZ3h7eTev2BScUDvwJxyByP9H3e45SAtjrmQQsGDAi+xoVRuzI6aSen9lhT3DHzVtGaCi+CnUIepSp3zK9WN6CRx3yggijVtK0QnIRI4FSwca4VKRYSOiR91tToE48pJ5leMMbH2uniXiD18wFP3d8TCfGUij1Xd3oEBmq+NjH/qzUj6F05CffDCJhPZ4t6kcAQ4EkcuMsloyBiDYRKrv+K6YBIQkGHltMh2PMnL0LtrGhfFO3783zpJo0jiw7RESogG12iErpDZVRFFD2iZ/SK3own48V4Nz5mrRkjndlHf2R8/gDR9pXa</latexit>

✓ = (xTx)�1xT y

<latexit sha1_base64="iG3fvMCc1pAPz+24urMNE47M5aE=">AAACDnicbZC7SgNBFIZn4y3G26qlzWAIWIXdIGojBG0sI5gLZEOYncwmQ2Znl5mzYtjkCWx8FRsLRWyt7XwbJ5sUmvjDwMd/zuHM+f1YcA2O823lVlbX1jfym4Wt7Z3dPXv/oKGjRFFWp5GIVMsnmgkuWR04CNaKFSOhL1jTH15P6817pjSP5B2MYtYJSV/ygFMCxuraJXyJvUARmo7Ho/G4W5kYeMjAo5HGHgwYkK5ddMpOJrwM7hyKaK5a1/7yehFNQiaBCqJ123Vi6KREAaeCTQpeollM6JD0WdugJCHTnTQ7Z4JLxunhIFLmScCZ+3siJaHWo9A3nSGBgV6sTc3/au0EgotOymWcAJN0tihIBIYIT7PBPa4YBTEyQKji5q+YDogJB0yCBROCu3jyMjQqZfes7N6eFqtX8zjy6AgdoxPkonNURTeohuqIokf0jF7Rm/VkvVjv1sesNWfNZw7RH1mfP+x8nK4=</latexit>

=
||y||2
||x||2

cos ✓
<latexit sha1_base64="KRQTS1NNt+kRtFfelBN2tQp4ieU=">AAACFnicbZDLSgMxFIYz9VbrrerSTbAIblpmRNRl0Y3LCvYCnTJk0kwbmskMyRlxqH0KN76KGxeKuBV3vo1pO4q2Hkj4+f5zSM7vx4JrsO1PK7ewuLS8kl8trK1vbG4Vt3caOkoUZXUaiUi1fKKZ4JLVgYNgrVgxEvqCNf3Bxdhv3jCleSSvIY1ZJyQ9yQNOCRjkFctuyKXnQp8BwW7B9XnvbnLhtHz7jX+gVyzZFXtSeF44mSihrGpe8cPtRjQJmQQqiNZtx46hMyQKOBVsVHATzWJCB6TH2kZKEjLdGU7WGuEDQ7o4iJQ5EvCE/p4YklDrNPRNZ0igr2e9MfzPaycQnHWGXMYJMEmnDwWJwBDhcUa4yxWjIFIjCFXc/BXTPlGEgkmyYEJwZleeF42jinNSca6OS9XzLI482kP76BA56BRV0SWqoTqi6B49omf0Yj1YT9ar9TZtzVnZzC76U9b7Fyhqn2I=</latexit>

min
✓

����y � x✓
����

<latexit sha1_base64="1PFUHrkM9ZET4wYGTBbYyhDirNw=">AAACB3icbVDLSgMxFL3js9bXqEtBgkVwVWaKqBuh6MZlBfuAdhgyaaYNzWSGJCOW2p0bf8WNC0Xc+gvu/BvT6Sy09UBuDufcS3JPkHCmtON8WwuLS8srq4W14vrG5ta2vbPbUHEqCa2TmMeyFWBFORO0rpnmtJVIiqOA02YwuJr4zTsqFYvFrR4m1ItwT7CQEayN5NsHnYD1HrKC7tH0zqpfQRfI9e2SU3YyoHni5qQEOWq+/dXpxiSNqNCEY6XarpNob4SlZoTTcbGTKppgMsA92jZU4Igqb5TtMUZHRumiMJbmCI0y9ffECEdKDaPAdEZY99WsNxH/89qpDs+9ERNJqqkg04fClCMdo0koqMskJZoPDcFEMvNXRPpYYqJNdEUTgju78jxpVMruadm9OSlVL/M4CrAPh3AMLpxBFa6hBnUg8AjP8Apv1pP1Yr1bH9PWBSuf2YM/sD5/AActmBw=</latexit>����x
����
2
= 1

<latexit sha1_base64="lg5XvDB5yr7O2J5wpdZLiQKoEvU=">AAACB3icbVDLSgMxFL1TX7W+Rl0KEiyCqzJTRN0IRTcuK9gHtMOQSTNtaOZBkhGGsTs3/oobF4q49Rfc+Tem01lo64HcHM65l+QeL+ZMKsv6NkpLyyura+X1ysbm1vaOubvXllEiCG2RiEei62FJOQtpSzHFaTcWFAcepx1vfD31O/dUSBaFdyqNqRPgYch8RrDSkmse9j02fMgLStHszqtbR5fIds2qVbNyoEViF6QKBZqu+dUfRCQJaKgIx1L2bCtWToaFYoTTSaWfSBpjMsZD2tM0xAGVTpbvMUHHWhkgPxL6hArl6u+JDAdSpoGnOwOsRnLem4r/eb1E+RdOxsI4UTQks4f8hCMVoWkoaMAEJYqnmmAimP4rIiMsMFE6uooOwZ5feZG06zX7rGbfnlYbV0UcZTiAIzgBG86hATfQhBYQeIRneIU348l4Md6Nj1lryShm9uEPjM8fCMOYHQ==</latexit>����y
����
2
= 1

For

<latexit sha1_base64="rZFbP9/+iCpDKb7e6ByNUNooboQ=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5IUUY9FLx4r2A9oQtlsN+3SzSbuToQS4l/x4kERr/4Qb/4bt20O2vpg4PHeDDPzgkRwDY7zbZXW1jc2t8rblZ3dvf0D+/Coo+NUUdamsYhVLyCaCS5ZGzgI1ksUI1EgWDeY3Mz87iNTmsfyHqYJ8yMykjzklICRBnbVg1ARmrl55ukHBVkjzwd2zak7c+BV4hakhgq0BvaXN4xpGjEJVBCt+66TgJ8RBZwKlle8VLOE0AkZsb6hkkRM+9n8+ByfGmWIw1iZkoDn6u+JjERaT6PAdEYExnrZm4n/ef0Uwis/4zJJgUm6WBSmAkOMZ0ngIVeMgpgaQqji5lZMx8SEASavignBXX55lXQadfei7t6d15rXRRxldIxO0Bly0SVqolvUQm1E0RQ9o1f0Zj1ZL9a79bFoLVnFTBX9gfX5A3U7lUw=</latexit>

1p
2

<latexit sha1_base64="FqR3tR+n5cRqz/P+RMdHb1w5G0Y=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5JIUY9FLx4r2A9oQtlsN+3SzSbuToQS4l/x4kERr/4Qb/4bt20O2vpg4PHeDDPzgkRwDY7zbZXW1jc2t8rblZ3dvf0D+/Coo+NUUdamsYhVLyCaCS5ZGzgI1ksUI1EgWDeY3Mz87iNTmsfyHqYJ8yMykjzklICRBnbVg1ARmrl55ukHBVkjzwd2zak7c+BV4hakhgq0BvaXN4xpGjEJVBCt+66TgJ8RBZwKlle8VLOE0AkZsb6hkkRM+9n8+ByfGmWIw1iZkoDn6u+JjERaT6PAdEYExnrZm4n/ef0Uwis/4zJJgUm6WBSmAkOMZ0ngIVeMgpgaQqji5lZMx8SEASavignBXX55lXTO6+5F3b1r1JrXRRxldIxO0Bly0SVqolvUQm1E0RQ9o1f0Zj1ZL9a79bFoLVnFTBX9gfX5A3hHlU4=</latexit>

1p
4

<latexit sha1_base64="HbGa8jFWS9KNKCwN6rF4ewuSWJU=">AAAB/XicbVDLSsNAFJ34rPUVHzs3wSK4KhmR6rLoxmUF+4AmlMl00g6dTOLMjVBD8FfcuFDErf/hzr9x2mahrQcuHM65l3vvCRLBNbjut7W0vLK6tl7aKG9ube/s2nv7LR2nirImjUWsOgHRTHDJmsBBsE6iGIkCwdrB6Hritx+Y0jyWdzBOmB+RgeQhpwSM1LMPPQgVoRnOM0/fK8hwLc97dsWtulM4iwQXpIIKNHr2l9ePaRoxCVQQrbvYTcDPiAJOBcvLXqpZQuiIDFjXUEkipv1sen3unBil74SxMiXBmaq/JzISaT2OAtMZERjqeW8i/ud1Uwgv/YzLJAUm6WxRmAoHYmcShdPnilEQY0MIVdzc6tAhMWmACaxsQsDzLy+S1lkV16r49rxSvyriKKEjdIxOEUYXqI5uUAM1EUWP6Bm9ojfryXqx3q2PWeuSVcwcoD+wPn8A8gKViw==</latexit>

1p
16

<latexit sha1_base64="Wzu8OGIeUVc6iZTpCri+/TCQK64=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5GSyCq5JIqS6LblxWsA9oQplMJ+3QySTO3Ag1BH/FjQtF3Pof7vwbp4+Fth64cDjnXu69J0gE1+A431ZhZXVtfaO4Wdra3tnds/cPWjpOFWVNGotYdQKimeCSNYGDYJ1EMRIFgrWD0fXEbz8wpXks72CcMD8iA8lDTgkYqWcfeRAqQjM3zzx9ryCrVfO8Z5edijMFXibunJTRHI2e/eX1Y5pGTAIVROuu6yTgZ0QBp4LlJS/VLCF0RAasa6gkEdN+Nr0+x6dG6eMwVqYk4Kn6eyIjkdbjKDCdEYGhXvQm4n9eN4Xw0s+4TFJgks4WhanAEONJFLjPFaMgxoYQqri5FdMhMWmACaxkQnAXX14mrfOKW6u4t9Vy/WoeRxEdoxN0hlx0geroBjVQE1H0iJ7RK3qznqwX6936mLUWrPnMIfoD6/MH9pmVjg==</latexit>

1p
64

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

1<latexit sha1_base64="QUWdm3PMmHJVRcuNt5SVsVTDOGs=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5KIaI9FLx4r2A9oQ9lsN+3SzSbuToQQ4l/x4kERr/4Qb/4bt20O2vpg4PHeDDPz/FhwDY7zbZXW1jc2t8rblZ3dvf0D+/Coo6NEUdamkYhUzyeaCS5ZGzgI1osVI6EvWNef3sz87iNTmkfyHtKYeSEZSx5wSsBIQ7s6gEARmrl5NtAPCrJGng/tmlN35sCrxC1IDRVoDe2vwSiiScgkUEG07rtODF5GFHAqWF4ZJJrFhE7JmPUNlSRk2svmx+f41CgjHETKlAQ8V39PZCTUOg190xkSmOhlbyb+5/UTCBpexmWcAJN0sShIBIYIz5LAI64YBZEaQqji5lZMJ8SEASavignBXX55lXTO6+5l3b27qDWvizjK6BidoDPkoivURLeohdqIohQ9o1f0Zj1ZL9a79bFoLVnFTBX9gfX5A35flVI=</latexit>

1p
8

<latexit sha1_base64="1w3KpMsm+oUJNv7AlY3mYh3LLKg=">AAAB83icbVBNS8NAEN34WetX1aOXxSJ6KomIeix68VjBfkATymY7bZduNmF3Ii2hf8OLB0W8+me8+W/ctjlo64OBx3szzMwLEykMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk41hzqPZaxbITMghYI6CpTQSjSwKJTQDId3U7/5BNqIWD3iOIEgYn0leoIztJI/6ggfYYTZmZl0SmW34s5Al4mXkzLJUeuUvvxuzNMIFHLJjGl7boJBxjQKLmFS9FMDCeND1oe2pYpFYIJsdvOEnlqlS3uxtqWQztTfExmLjBlHoe2MGA7MojcV//PaKfZugkyoJEVQfL6ol0qKMZ0GQLtCA0c5toRxLeytlA+YZhxtTEUbgrf48jJpXFS8q4r3cFmu3uZxFMgxOSHnxCPXpEruSY3UCScJeSav5M1JnRfn3fmYt644+cwR+QPn8wdksZHr</latexit>

xi’s

<latexit sha1_base64="UtP1TwRCOIovCHB6hkolSOqY5n8=">AAAB83icbVDLSgNBEOyNrxhfUY9eBoPoKeyKqMegF48RzAOyS5idzCZDZh/M9IrLkt/w4kERr/6MN//GSbIHTSxoKKq66e7yEyk02va3VVpZXVvfKG9WtrZ3dveq+wdtHaeK8RaLZay6PtVcioi3UKDk3URxGvqSd/zx7dTvPHKlRRw9YJZwL6TDSASCUTSSm/WFi/wJ81M96Vdrdt2egSwTpyA1KNDsV7/cQczSkEfIJNW659gJejlVKJjkk4qbap5QNqZD3jM0oiHXXj67eUJOjDIgQaxMRUhm6u+JnIZaZ6FvOkOKI73oTcX/vF6KwbWXiyhJkUdsvihIJcGYTAMgA6E4Q5kZQpkS5lbCRlRRhiamignBWXx5mbTP685l3bm/qDVuijjKcATHcAYOXEED7qAJLWCQwDO8wpuVWi/Wu/Uxby1Zxcwh/IH1+QNmQJHs</latexit>

yi’s

<latexit sha1_base64="UBd8FQhe1RZG1hmZ3r/su5Awbuk=">AAACAnicbVDLSsNAFJ34rPUVdSVuBovgxpKIqBuh6MZlhb6giWUynbRDJw9mbqQhFDf+ihsXirj1K9z5N07bLLT1wIXDOfdy7z1eLLgCy/o2FhaXlldWC2vF9Y3NrW1zZ7ehokRSVqeRiGTLI4oJHrI6cBCsFUtGAk+wpje4GfvNByYVj8IapDFzA9ILuc8pAS11zP30vjbEV9iBPgOCHRLHMhriExt3zJJVtibA88TOSQnlqHbML6cb0SRgIVBBlGrbVgxuRiRwKtio6CSKxYQOSI+1NQ1JwJSbTV4Y4SOtdLEfSV0h4In6eyIjgVJp4OnOgEBfzXpj8T+vnYB/6WY8jBNgIZ0u8hOBIcLjPHCXS0ZBpJoQKrm+FdM+kYSCTq2oQ7BnX54njdOyfV62785Kles8jgI6QIfoGNnoAlXQLaqiOqLoET2jV/RmPBkvxrvxMW1dMPKZPfQHxucPFfmV8Q==</latexit>

yTx = ✓ ⇡ �1

Relationship to Regression



<latexit sha1_base64="rZFbP9/+iCpDKb7e6ByNUNooboQ=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5IUUY9FLx4r2A9oQtlsN+3SzSbuToQS4l/x4kERr/4Qb/4bt20O2vpg4PHeDDPzgkRwDY7zbZXW1jc2t8rblZ3dvf0D+/Coo+NUUdamsYhVLyCaCS5ZGzgI1ksUI1EgWDeY3Mz87iNTmsfyHqYJ8yMykjzklICRBnbVg1ARmrl55ukHBVkjzwd2zak7c+BV4hakhgq0BvaXN4xpGjEJVBCt+66TgJ8RBZwKlle8VLOE0AkZsb6hkkRM+9n8+ByfGmWIw1iZkoDn6u+JjERaT6PAdEYExnrZm4n/ef0Uwis/4zJJgUm6WBSmAkOMZ0ngIVeMgpgaQqji5lZMx8SEASavignBXX55lXQadfei7t6d15rXRRxldIxO0Bly0SVqolvUQm1E0RQ9o1f0Zj1ZL9a79bFoLVnFTBX9gfX5A3U7lUw=</latexit>

1p
2

<latexit sha1_base64="FqR3tR+n5cRqz/P+RMdHb1w5G0Y=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5JIUY9FLx4r2A9oQtlsN+3SzSbuToQS4l/x4kERr/4Qb/4bt20O2vpg4PHeDDPzgkRwDY7zbZXW1jc2t8rblZ3dvf0D+/Coo+NUUdamsYhVLyCaCS5ZGzgI1ksUI1EgWDeY3Mz87iNTmsfyHqYJ8yMykjzklICRBnbVg1ARmrl55ukHBVkjzwd2zak7c+BV4hakhgq0BvaXN4xpGjEJVBCt+66TgJ8RBZwKlle8VLOE0AkZsb6hkkRM+9n8+ByfGmWIw1iZkoDn6u+JjERaT6PAdEYExnrZm4n/ef0Uwis/4zJJgUm6WBSmAkOMZ0ngIVeMgpgaQqji5lZMx8SEASavignBXX55lXTO6+5F3b1r1JrXRRxldIxO0Bly0SVqolvUQm1E0RQ9o1f0Zj1ZL9a79bFoLVnFTBX9gfX5A3hHlU4=</latexit>

1p
4

<latexit sha1_base64="HbGa8jFWS9KNKCwN6rF4ewuSWJU=">AAAB/XicbVDLSsNAFJ34rPUVHzs3wSK4KhmR6rLoxmUF+4AmlMl00g6dTOLMjVBD8FfcuFDErf/hzr9x2mahrQcuHM65l3vvCRLBNbjut7W0vLK6tl7aKG9ube/s2nv7LR2nirImjUWsOgHRTHDJmsBBsE6iGIkCwdrB6Hritx+Y0jyWdzBOmB+RgeQhpwSM1LMPPQgVoRnOM0/fK8hwLc97dsWtulM4iwQXpIIKNHr2l9ePaRoxCVQQrbvYTcDPiAJOBcvLXqpZQuiIDFjXUEkipv1sen3unBil74SxMiXBmaq/JzISaT2OAtMZERjqeW8i/ud1Uwgv/YzLJAUm6WxRmAoHYmcShdPnilEQY0MIVdzc6tAhMWmACaxsQsDzLy+S1lkV16r49rxSvyriKKEjdIxOEUYXqI5uUAM1EUWP6Bm9ojfryXqx3q2PWeuSVcwcoD+wPn8A8gKViw==</latexit>

1p
16

<latexit sha1_base64="Wzu8OGIeUVc6iZTpCri+/TCQK64=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5GSyCq5JIqS6LblxWsA9oQplMJ+3QySTO3Ag1BH/FjQtF3Pof7vwbp4+Fth64cDjnXu69J0gE1+A431ZhZXVtfaO4Wdra3tnds/cPWjpOFWVNGotYdQKimeCSNYGDYJ1EMRIFgrWD0fXEbz8wpXks72CcMD8iA8lDTgkYqWcfeRAqQjM3zzx9ryCrVfO8Z5edijMFXibunJTRHI2e/eX1Y5pGTAIVROuu6yTgZ0QBp4LlJS/VLCF0RAasa6gkEdN+Nr0+x6dG6eMwVqYk4Kn6eyIjkdbjKDCdEYGhXvQm4n9eN4Xw0s+4TFJgks4WhanAEONJFLjPFaMgxoYQqri5FdMhMWmACaxkQnAXX14mrfOKW6u4t9Vy/WoeRxEdoxN0hlx0geroBjVQE1H0iJ7RK3qznqwX6936mLUWrPnMIfoD6/MH9pmVjg==</latexit>

1p
64

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

1<latexit sha1_base64="QUWdm3PMmHJVRcuNt5SVsVTDOGs=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5KIaI9FLx4r2A9oQ9lsN+3SzSbuToQQ4l/x4kERr/4Qb/4bt20O2vpg4PHeDDPz/FhwDY7zbZXW1jc2t8rblZ3dvf0D+/Coo6NEUdamkYhUzyeaCS5ZGzgI1osVI6EvWNef3sz87iNTmkfyHtKYeSEZSx5wSsBIQ7s6gEARmrl5NtAPCrJGng/tmlN35sCrxC1IDRVoDe2vwSiiScgkUEG07rtODF5GFHAqWF4ZJJrFhE7JmPUNlSRk2svmx+f41CgjHETKlAQ8V39PZCTUOg190xkSmOhlbyb+5/UTCBpexmWcAJN0sShIBIYIz5LAI64YBZEaQqji5lZMJ8SEASavignBXX55lXTO6+5l3b27qDWvizjK6BidoDPkoivURLeohdqIohQ9o1f0Zj1ZL9a79bFoLVnFTBX9gfX5A35flVI=</latexit>

1p
8

<latexit sha1_base64="UtP1TwRCOIovCHB6hkolSOqY5n8=">AAAB83icbVDLSgNBEOyNrxhfUY9eBoPoKeyKqMegF48RzAOyS5idzCZDZh/M9IrLkt/w4kERr/6MN//GSbIHTSxoKKq66e7yEyk02va3VVpZXVvfKG9WtrZ3dveq+wdtHaeK8RaLZay6PtVcioi3UKDk3URxGvqSd/zx7dTvPHKlRRw9YJZwL6TDSASCUTSSm/WFi/wJ81M96Vdrdt2egSwTpyA1KNDsV7/cQczSkEfIJNW659gJejlVKJjkk4qbap5QNqZD3jM0oiHXXj67eUJOjDIgQaxMRUhm6u+JnIZaZ6FvOkOKI73oTcX/vF6KwbWXiyhJkUdsvihIJcGYTAMgA6E4Q5kZQpkS5lbCRlRRhiamignBWXx5mbTP685l3bm/qDVuijjKcATHcAYOXEED7qAJLWCQwDO8wpuVWi/Wu/Uxby1Zxcwh/IH1+QNmQJHs</latexit>

yi’s

<latexit sha1_base64="EimcDH+eRonDS6ajMgq0eBi6D0o=">AAAB73icbVBNSwMxEJ31s9avqkcvwSJ4KhsR9SIUvXis0C9o15JNs21oNrsmWXFZ+ie8eFDEq3/Hm//GtN2Dtj4YeLw3w8w8PxZcG9f9dpaWV1bX1gsbxc2t7Z3d0t5+U0eJoqxBIxGptk80E1yyhuFGsHasGAl9wVr+6Gbitx6Z0jySdZPGzAvJQPKAU2Ks1E7v60/oCuFeqexW3CnQIsE5KUOOWq/01e1HNAmZNFQQrTvYjY2XEWU4FWxc7CaaxYSOyIB1LJUkZNrLpveO0bFV+iiIlC1p0FT9PZGRUOs09G1nSMxQz3sT8T+vk5jg0su4jBPDJJ0tChKBTIQmz6M+V4wakVpCqOL2VkSHRBFqbERFGwKef3mRNE8r+LyC787K1es8jgIcwhGcAIYLqMIt1KABFAQ8wyu8OQ/Oi/PufMxal5x85gD+wPn8AcG4jyE=</latexit>

yTx = 1
<latexit sha1_base64="ZJ56SzDcltdUT+7hjsZW6DVmnzM=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbBi2VXRL0IRS8eK/RL2rVk07QNTbJLkhWXpb/CiwdFvPpzvPlvTNs9aOuDgcd7M8zMCyLOtHHdbye3tLyyupZfL2xsbm3vFHf3GjqMFaF1EvJQtQKsKWeS1g0znLYiRbEIOG0Go5uJ33ykSrNQ1kwSUV/ggWR9RrCx0n3yUHtCV+jE6xZLbtmdAi0SLyMlyFDtFr86vZDEgkpDONa67bmR8VOsDCOcjgudWNMIkxEe0LalEguq/XR68BgdWaWH+qGyJQ2aqr8nUiy0TkRgOwU2Qz3vTcT/vHZs+pd+ymQUGyrJbFE/5siEaPI96jFFieGJJZgoZm9FZIgVJsZmVLAhePMvL5LGadk7L3t3Z6XKdRZHHg7gEI7BgwuowC1UoQ4EBDzDK7w5ynlx3p2PWWvOyWb24Q+czx8tOo9Y</latexit>

yTx = �1

<latexit sha1_base64="ZJ56SzDcltdUT+7hjsZW6DVmnzM=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbBi2VXRL0IRS8eK/RL2rVk07QNTbJLkhWXpb/CiwdFvPpzvPlvTNs9aOuDgcd7M8zMCyLOtHHdbye3tLyyupZfL2xsbm3vFHf3GjqMFaF1EvJQtQKsKWeS1g0znLYiRbEIOG0Go5uJ33ykSrNQ1kwSUV/ggWR9RrCx0n3yUHtCV+jE6xZLbtmdAi0SLyMlyFDtFr86vZDEgkpDONa67bmR8VOsDCOcjgudWNMIkxEe0LalEguq/XR68BgdWaWH+qGyJQ2aqr8nUiy0TkRgOwU2Qz3vTcT/vHZs+pd+ymQUGyrJbFE/5siEaPI96jFFieGJJZgoZm9FZIgVJsZmVLAhePMvL5LGadk7L3t3Z6XKdRZHHg7gEI7BgwuowC1UoQ4EBDzDK7w5ynlx3p2PWWvOyWb24Q+czx8tOo9Y</latexit>

yTx = �1
<latexit sha1_base64="EimcDH+eRonDS6ajMgq0eBi6D0o=">AAAB73icbVBNSwMxEJ31s9avqkcvwSJ4KhsR9SIUvXis0C9o15JNs21oNrsmWXFZ+ie8eFDEq3/Hm//GtN2Dtj4YeLw3w8w8PxZcG9f9dpaWV1bX1gsbxc2t7Z3d0t5+U0eJoqxBIxGptk80E1yyhuFGsHasGAl9wVr+6Gbitx6Z0jySdZPGzAvJQPKAU2Ks1E7v60/oCuFeqexW3CnQIsE5KUOOWq/01e1HNAmZNFQQrTvYjY2XEWU4FWxc7CaaxYSOyIB1LJUkZNrLpveO0bFV+iiIlC1p0FT9PZGRUOs09G1nSMxQz3sT8T+vk5jg0su4jBPDJJ0tChKBTIQmz6M+V4wakVpCqOL2VkSHRBFqbERFGwKef3mRNE8r+LyC787K1es8jgIcwhGcAIYLqMIt1KABFAQ8wyu8OQ/Oi/PufMxal5x85gD+wPn8AcG4jyE=</latexit>

yTx = 1
<latexit sha1_base64="G2kgTMahiwnnimzaUKMB+uSaYD4=">AAAB9XicbVBNS8NAEN34WetX1aOXxSJ4KomIeix68VjBfkAby2Y7aZduNmF3opbQ/+HFgyJe/S/e/Ddu2xy09cHA470ZZuYFiRQGXffbWVpeWV1bL2wUN7e2d3ZLe/sNE6eaQ53HMtatgBmQQkEdBUpoJRpYFEhoBsPrid98AG1ErO5wlIAfsb4SoeAMrXTfQXjCIMwMi2BMu6WyW3GnoIvEy0mZ5Kh1S1+dXszTCBRyyYxpe26CfsY0Ci5hXOykBhLGh6wPbUuV3WL8bHr1mB5bpUfDWNtSSKfq74mMRcaMosB2RgwHZt6biP957RTDSz8TKkkRFJ8tClNJMaaTCGhPaOAoR5YwroW9lfIB04yjDapoQ/DmX14kjdOKd17xbs/K1as8jgI5JEfkhHjkglTJDamROuFEk2fySt6cR+fFeXc+Zq1LTj5zQP7A+fwByneSsw==</latexit>same

<latexit sha1_base64="XQc9Gx+TJpDcRHx10XCHoi38t30=">AAAB+3icbVBNS8NAEJ3Ur1q/Yj16CRbBU0lE1GPRi8cKthbaUDbbSbt0swm7G2kJ/StePCji1T/izX/jps1BWx8MPN6bYWZekHCmtOt+W6W19Y3NrfJ2ZWd3b//APqy2VZxKii0a81h2AqKQM4EtzTTHTiKRRAHHx2B8m/uPTygVi8WDniboR2QoWMgo0Ubq29WexokOwmzAJNJcm/Xtmlt353BWiVeQGhRo9u2v3iCmaYRCU06U6npuov2MSM0ox1mllypMCB2TIXYNFSRC5Wfz22fOqVEGThhLU0I7c/X3REYipaZRYDojokdq2cvF/7xuqsNrP2MiSTUKulgUptzRsZMH4Swe5lNDCJXM3OrQEZGEahNXxYTgLb+8Strnde+y7t1f1Bo3RRxlOIYTOAMPrqABd9CEFlCYwDO8wps1s16sd+tj0Vqyipkj+APr8wfxApUH</latexit>

direction

<latexit sha1_base64="XQc9Gx+TJpDcRHx10XCHoi38t30=">AAAB+3icbVBNS8NAEJ3Ur1q/Yj16CRbBU0lE1GPRi8cKthbaUDbbSbt0swm7G2kJ/StePCji1T/izX/jps1BWx8MPN6bYWZekHCmtOt+W6W19Y3NrfJ2ZWd3b//APqy2VZxKii0a81h2AqKQM4EtzTTHTiKRRAHHx2B8m/uPTygVi8WDniboR2QoWMgo0Ubq29WexokOwmzAJNJcm/Xtmlt353BWiVeQGhRo9u2v3iCmaYRCU06U6npuov2MSM0ox1mllypMCB2TIXYNFSRC5Wfz22fOqVEGThhLU0I7c/X3REYipaZRYDojokdq2cvF/7xuqsNrP2MiSTUKulgUptzRsZMH4Swe5lNDCJXM3OrQEZGEahNXxYTgLb+8Strnde+y7t1f1Bo3RRxlOIYTOAMPrqABd9CEFlCYwDO8wps1s16sd+tj0Vqyipkj+APr8wfxApUH</latexit>

direction

<latexit sha1_base64="39vTqvx+0aapVzweurxOO/js6EM=">AAAB+nicbVBNS8NAEN3Ur1q/Uj16CRbBU0lE1GPRi8cK9gPaUDbbSbt0kw27E7XE/hQvHhTx6i/x5r9x2+agrQ8GHu/NMDMvSATX6LrfVmFldW19o7hZ2tre2d2zy/tNLVPFoMGkkKodUA2Cx9BAjgLaiQIaBQJaweh66rfuQWku4zscJ+BHdBDzkDOKRurZ5S7CIwZhJpNEao4w6dkVt+rO4CwTLycVkqPes7+6fcnSCGJkgmrd8dwE/Ywq5EzApNRNNSSUjegAOobGNALtZ7PTJ86xUfpOKJWpGJ2Z+nsio5HW4ygwnRHFoV70puJ/XifF8NLPeJykCDGbLwpT4aB0pjk4fa6AoRgbQpni5laHDamiDE1aJROCt/jyMmmeVr3zqnd7Vqld5XEUySE5IifEIxekRm5InTQIIw/kmbySN+vJerHerY95a8HKZw7IH1ifP09clK8=</latexit>

opposite
<latexit sha1_base64="G2kgTMahiwnnimzaUKMB+uSaYD4=">AAAB9XicbVBNS8NAEN34WetX1aOXxSJ4KomIeix68VjBfkAby2Y7aZduNmF3opbQ/+HFgyJe/S/e/Ddu2xy09cHA470ZZuYFiRQGXffbWVpeWV1bL2wUN7e2d3ZLe/sNE6eaQ53HMtatgBmQQkEdBUpoJRpYFEhoBsPrid98AG1ErO5wlIAfsb4SoeAMrXTfQXjCIMwMi2BMu6WyW3GnoIvEy0mZ5Kh1S1+dXszTCBRyyYxpe26CfsY0Ci5hXOykBhLGh6wPbUuV3WL8bHr1mB5bpUfDWNtSSKfq74mMRcaMosB2RgwHZt6biP957RTDSz8TKkkRFJ8tClNJMaaTCGhPaOAoR5YwroW9lfIB04yjDapoQ/DmX14kjdOKd17xbs/K1as8jgI5JEfkhHjkglTJDamROuFEk2fySt6cR+fFeXc+Zq1LTj5zQP7A+fwByneSsw==</latexit>same

<latexit sha1_base64="XQc9Gx+TJpDcRHx10XCHoi38t30=">AAAB+3icbVBNS8NAEJ3Ur1q/Yj16CRbBU0lE1GPRi8cKthbaUDbbSbt0swm7G2kJ/StePCji1T/izX/jps1BWx8MPN6bYWZekHCmtOt+W6W19Y3NrfJ2ZWd3b//APqy2VZxKii0a81h2AqKQM4EtzTTHTiKRRAHHx2B8m/uPTygVi8WDniboR2QoWMgo0Ubq29WexokOwmzAJNJcm/Xtmlt353BWiVeQGhRo9u2v3iCmaYRCU06U6npuov2MSM0ox1mllypMCB2TIXYNFSRC5Wfz22fOqVEGThhLU0I7c/X3REYipaZRYDojokdq2cvF/7xuqsNrP2MiSTUKulgUptzRsZMH4Swe5lNDCJXM3OrQEZGEahNXxYTgLb+8Strnde+y7t1f1Bo3RRxlOIYTOAMPrqABd9CEFlCYwDO8wps1s16sd+tj0Vqyipkj+APr8wfxApUH</latexit>

direction

<latexit sha1_base64="XQc9Gx+TJpDcRHx10XCHoi38t30=">AAAB+3icbVBNS8NAEJ3Ur1q/Yj16CRbBU0lE1GPRi8cKthbaUDbbSbt0swm7G2kJ/StePCji1T/izX/jps1BWx8MPN6bYWZekHCmtOt+W6W19Y3NrfJ2ZWd3b//APqy2VZxKii0a81h2AqKQM4EtzTTHTiKRRAHHx2B8m/uPTygVi8WDniboR2QoWMgo0Ubq29WexokOwmzAJNJcm/Xtmlt353BWiVeQGhRo9u2v3iCmaYRCU06U6npuov2MSM0ox1mllypMCB2TIXYNFSRC5Wfz22fOqVEGThhLU0I7c/X3REYipaZRYDojokdq2cvF/7xuqsNrP2MiSTUKulgUptzRsZMH4Swe5lNDCJXM3OrQEZGEahNXxYTgLb+8Strnde+y7t1f1Bo3RRxlOIYTOAMPrqABd9CEFlCYwDO8wps1s16sd+tj0Vqyipkj+APr8wfxApUH</latexit>

direction

<latexit sha1_base64="39vTqvx+0aapVzweurxOO/js6EM=">AAAB+nicbVBNS8NAEN3Ur1q/Uj16CRbBU0lE1GPRi8cK9gPaUDbbSbt0kw27E7XE/hQvHhTx6i/x5r9x2+agrQ8GHu/NMDMvSATX6LrfVmFldW19o7hZ2tre2d2zy/tNLVPFoMGkkKodUA2Cx9BAjgLaiQIaBQJaweh66rfuQWku4zscJ+BHdBDzkDOKRurZ5S7CIwZhJpNEao4w6dkVt+rO4CwTLycVkqPes7+6fcnSCGJkgmrd8dwE/Ywq5EzApNRNNSSUjegAOobGNALtZ7PTJ86xUfpOKJWpGJ2Z+nsio5HW4ygwnRHFoV70puJ/XifF8NLPeJykCDGbLwpT4aB0pjk4fa6AoRgbQpni5laHDamiDE1aJROCt/jyMmmeVr3zqnd7Vqld5XEUySE5IifEIxekRm5InTQIIw/kmbySN+vJerHerY95a8HKZw7IH1ifP09clK8=</latexit>

opposite

<latexit sha1_base64="Pv9W7D3cHVNPc7H/OCwgrReMTvI=">AAAB73icbVBNSwMxEJ34WetX1aOXYBE8lV0R9SIUvXis0C9o15JNs21oNrsmWXFZ+ie8eFDEq3/Hm//GtN2Dtj4YeLw3w8w8PxZcG8f5RkvLK6tr64WN4ubW9s5uaW+/qaNEUdagkYhU2yeaCS5Zw3AjWDtWjIS+YC1/dDPxW49MaR7Juklj5oVkIHnAKTFWaqf39Sd8hZ1eqexUnCnwInFzUoYctV7pq9uPaBIyaaggWndcJzZeRpThVLBxsZtoFhM6IgPWsVSSkGkvm947xsdW6eMgUrakwVP190RGQq3T0LedITFDPe9NxP+8TmKCSy/jMk4Mk3S2KEgENhGePI/7XDFqRGoJoYrbWzEdEkWosREVbQju/MuLpHlacc8r7t1ZuXqdx1GAQziCE3DhAqpwCzVoAAUBz/AKb+gBvaB39DFrXUL5zAH8Afr8AcA0jyA=</latexit>

yTx = 0
<latexit sha1_base64="Pv9W7D3cHVNPc7H/OCwgrReMTvI=">AAAB73icbVBNSwMxEJ34WetX1aOXYBE8lV0R9SIUvXis0C9o15JNs21oNrsmWXFZ+ie8eFDEq3/Hm//GtN2Dtj4YeLw3w8w8PxZcG8f5RkvLK6tr64WN4ubW9s5uaW+/qaNEUdagkYhU2yeaCS5Zw3AjWDtWjIS+YC1/dDPxW49MaR7Juklj5oVkIHnAKTFWaqf39Sd8hZ1eqexUnCnwInFzUoYctV7pq9uPaBIyaaggWndcJzZeRpThVLBxsZtoFhM6IgPWsVSSkGkvm947xsdW6eMgUrakwVP190RGQq3T0LedITFDPe9NxP+8TmKCSy/jMk4Mk3S2KEgENhGePI/7XDFqRGoJoYrbWzEdEkWosREVbQju/MuLpHlacc8r7t1ZuXqdx1GAQziCE3DhAqpwCzVoAAUBz/AKb+gBvaB39DFrXUL5zAH8Afr8AcA0jyA=</latexit>

yTx = 0
<latexit sha1_base64="6ZiOlLQOabpBBSGrHiYGux/CWoQ=">AAAB/HicbVBNS8NAEN34WetXtEcvi0XwVBIR9Vj04rGC/YA2lM120y7d7IbdiRhC/StePCji1R/izX/jts1BWx8MPN6bYWZemAhuwPO+nZXVtfWNzdJWeXtnd2/fPThsGZVqyppUCaU7ITFMcMmawEGwTqIZiUPB2uH4Zuq3H5g2XMl7yBIWxGQoecQpASv13UoP2COEUa40jNRQSSImfbfq1bwZ8DLxC1JFBRp996s3UDSNmQQqiDFd30sgyIkGTgWblHupYQmhYzJkXUsliZkJ8tnxE3xilQGOlLYlAc/U3xM5iY3J4tB2xgRGZtGbiv953RSiqyDnMkmBSTpfFKUCg8LTJPCAa0ZBZJYQqrm9FdMR0YSCzatsQ/AXX14mrbOaf1Hz786r9esijhI6QsfoFPnoEtXRLWqgJqIoQ8/oFb05T86L8+58zFtXnGKmgv7A+fwB2p2VjQ==</latexit>

orthogonal
<latexit sha1_base64="6ZiOlLQOabpBBSGrHiYGux/CWoQ=">AAAB/HicbVBNS8NAEN34WetXtEcvi0XwVBIR9Vj04rGC/YA2lM120y7d7IbdiRhC/StePCji1R/izX/jts1BWx8MPN6bYWZemAhuwPO+nZXVtfWNzdJWeXtnd2/fPThsGZVqyppUCaU7ITFMcMmawEGwTqIZiUPB2uH4Zuq3H5g2XMl7yBIWxGQoecQpASv13UoP2COEUa40jNRQSSImfbfq1bwZ8DLxC1JFBRp996s3UDSNmQQqiDFd30sgyIkGTgWblHupYQmhYzJkXUsliZkJ8tnxE3xilQGOlLYlAc/U3xM5iY3J4tB2xgRGZtGbiv953RSiqyDnMkmBSTpfFKUCg8LTJPCAa0ZBZJYQqrm9FdMR0YSCzatsQ/AXX14mrbOaf1Hz786r9esijhI6QsfoFPnoEtXRLWqgJqIoQ8/oFb05T86L8+58zFtXnGKmgv7A+fwB2p2VjQ==</latexit>

orthogonal

<latexit sha1_base64="Pv9W7D3cHVNPc7H/OCwgrReMTvI=">AAAB73icbVBNSwMxEJ34WetX1aOXYBE8lV0R9SIUvXis0C9o15JNs21oNrsmWXFZ+ie8eFDEq3/Hm//GtN2Dtj4YeLw3w8w8PxZcG8f5RkvLK6tr64WN4ubW9s5uaW+/qaNEUdagkYhU2yeaCS5Zw3AjWDtWjIS+YC1/dDPxW49MaR7Juklj5oVkIHnAKTFWaqf39Sd8hZ1eqexUnCnwInFzUoYctV7pq9uPaBIyaaggWndcJzZeRpThVLBxsZtoFhM6IgPWsVSSkGkvm947xsdW6eMgUrakwVP190RGQq3T0LedITFDPe9NxP+8TmKCSy/jMk4Mk3S2KEgENhGePI/7XDFqRGoJoYrbWzEdEkWosREVbQju/MuLpHlacc8r7t1ZuXqdx1GAQziCE3DhAqpwCzVoAAUBz/AKb+gBvaB39DFrXUL5zAH8Afr8AcA0jyA=</latexit>

yTx = 0
<latexit sha1_base64="6ZiOlLQOabpBBSGrHiYGux/CWoQ=">AAAB/HicbVBNS8NAEN34WetXtEcvi0XwVBIR9Vj04rGC/YA2lM120y7d7IbdiRhC/StePCji1R/izX/jts1BWx8MPN6bYWZemAhuwPO+nZXVtfWNzdJWeXtnd2/fPThsGZVqyppUCaU7ITFMcMmawEGwTqIZiUPB2uH4Zuq3H5g2XMl7yBIWxGQoecQpASv13UoP2COEUa40jNRQSSImfbfq1bwZ8DLxC1JFBRp996s3UDSNmQQqiDFd30sgyIkGTgWblHupYQmhYzJkXUsliZkJ8tnxE3xilQGOlLYlAc/U3xM5iY3J4tB2xgRGZtGbiv953RSiqyDnMkmBSTpfFKUCg8LTJPCAa0ZBZJYQqrm9FdMR0YSCzatsQ/AXX14mrbOaf1Hz786r9esijhI6QsfoFPnoEtXRLWqgJqIoQ8/oFb05T86L8+58zFtXnGKmgv7A+fwB2p2VjQ==</latexit>

orthogonal

<latexit sha1_base64="Pv9W7D3cHVNPc7H/OCwgrReMTvI=">AAAB73icbVBNSwMxEJ34WetX1aOXYBE8lV0R9SIUvXis0C9o15JNs21oNrsmWXFZ+ie8eFDEq3/Hm//GtN2Dtj4YeLw3w8w8PxZcG8f5RkvLK6tr64WN4ubW9s5uaW+/qaNEUdagkYhU2yeaCS5Zw3AjWDtWjIS+YC1/dDPxW49MaR7Juklj5oVkIHnAKTFWaqf39Sd8hZ1eqexUnCnwInFzUoYctV7pq9uPaBIyaaggWndcJzZeRpThVLBxsZtoFhM6IgPWsVSSkGkvm947xsdW6eMgUrakwVP190RGQq3T0LedITFDPe9NxP+8TmKCSy/jMk4Mk3S2KEgENhGePI/7XDFqRGoJoYrbWzEdEkWosREVbQju/MuLpHlacc8r7t1ZuXqdx1GAQziCE3DhAqpwCzVoAAUBz/AKb+gBvaB39DFrXUL5zAH8Afr8AcA0jyA=</latexit>

yTx = 0
<latexit sha1_base64="6ZiOlLQOabpBBSGrHiYGux/CWoQ=">AAAB/HicbVBNS8NAEN34WetXtEcvi0XwVBIR9Vj04rGC/YA2lM120y7d7IbdiRhC/StePCji1R/izX/jts1BWx8MPN6bYWZemAhuwPO+nZXVtfWNzdJWeXtnd2/fPThsGZVqyppUCaU7ITFMcMmawEGwTqIZiUPB2uH4Zuq3H5g2XMl7yBIWxGQoecQpASv13UoP2COEUa40jNRQSSImfbfq1bwZ8DLxC1JFBRp996s3UDSNmQQqiDFd30sgyIkGTgWblHupYQmhYzJkXUsliZkJ8tnxE3xilQGOlLYlAc/U3xM5iY3J4tB2xgRGZtGbiv953RSiqyDnMkmBSTpfFKUCg8LTJPCAa0ZBZJYQqrm9FdMR0YSCzatsQ/AXX14mrbOaf1Hz786r9esijhI6QsfoFPnoEtXRLWqgJqIoQ8/oFb05T86L8+58zFtXnGKmgv7A+fwB2p2VjQ==</latexit>

orthogonal

Correlation 

Optimal “slope” 
(Least squares)

<latexit sha1_base64="g79p2IYDlxhvjzG/eAwvkmX69mw=">AAACMXicbVDLSgMxFM34rONr1KWbYBFclZki6kYouumyQl/QqSWTpm1o5kFyRzqM/SU3/om46UIRt/6E6QPswwMJJ+fcy809XiS4AtseGWvrG5tb25kdc3dv/+DQOjquqjCWlFVoKEJZ94higgesAhwEq0eSEd8TrOb178d+7YlJxcOgDEnEmj7pBrzDKQEttaxi8ljGA3xruh7vPk8unOC/RyuP563BouXSUGEXegxIy8raOXsCvEqcGcmiGUot681thzT2WQBUEKUajh1BMyUSOBVsaLqxYhGhfdJlDU0D4jPVTCcbD/G5Vtq4E0p9AsATdb4jJb5Sie/pSp9ATy17Y/E/rxFD56aZ8iCKgQV0OqgTCwwhHseH21wyCiLRhFDJ9V8x7RFJKOiQTR2Cs7zyKqnmc85Vznm4zBbuZnFk0Ck6QxfIQdeogIqohCqIohf0jj7Qp/FqjIwv43taumbMek7QAoyfXy8DqQs=</latexit>

yTx =
����y

����
2

����x
����
2
cos ✓

<latexit sha1_base64="DOAlfII+q8SYEixo2hGBc77LIvA=">AAACAXicbZC7SgNBFIZn4y3G26qNYDMYhFgYdkXURgjaWEbIDZJNmJ1MkiGzF2bOSpYlNr6KjYUitr6FnW/jJNlCE38Y+PjPOZw5vxsKrsCyvo3M0vLK6lp2PbexubW9Y+7u1VQQScqqNBCBbLhEMcF9VgUOgjVCyYjnClZ3h7eTev2BScUDvwJxyByP9H3e45SAtjrmQQsGDAi+xoVRuzI6aSen9lhT3DHzVtGaCi+CnUIepSp3zK9WN6CRx3yggijVtK0QnIRI4FSwca4VKRYSOiR91tToE48pJ5leMMbH2uniXiD18wFP3d8TCfGUij1Xd3oEBmq+NjH/qzUj6F05CffDCJhPZ4t6kcAQ4EkcuMsloyBiDYRKrv+K6YBIQkGHltMh2PMnL0LtrGhfFO3783zpJo0jiw7RESogG12iErpDZVRFFD2iZ/SK3own48V4Nz5mrRkjndlHf2R8/gDR9pXa</latexit>

✓ = (xTx)�1xT y

<latexit sha1_base64="iG3fvMCc1pAPz+24urMNE47M5aE=">AAACDnicbZC7SgNBFIZn4y3G26qlzWAIWIXdIGojBG0sI5gLZEOYncwmQ2Znl5mzYtjkCWx8FRsLRWyt7XwbJ5sUmvjDwMd/zuHM+f1YcA2O823lVlbX1jfym4Wt7Z3dPXv/oKGjRFFWp5GIVMsnmgkuWR04CNaKFSOhL1jTH15P6817pjSP5B2MYtYJSV/ygFMCxuraJXyJvUARmo7Ho/G4W5kYeMjAo5HGHgwYkK5ddMpOJrwM7hyKaK5a1/7yehFNQiaBCqJ123Vi6KREAaeCTQpeollM6JD0WdugJCHTnTQ7Z4JLxunhIFLmScCZ+3siJaHWo9A3nSGBgV6sTc3/au0EgotOymWcAJN0tihIBIYIT7PBPa4YBTEyQKji5q+YDogJB0yCBROCu3jyMjQqZfes7N6eFqtX8zjy6AgdoxPkonNURTeohuqIokf0jF7Rm/VkvVjv1sesNWfNZw7RH1mfP+x8nK4=</latexit>

=
||y||2
||x||2

cos ✓
<latexit sha1_base64="KRQTS1NNt+kRtFfelBN2tQp4ieU=">AAACFnicbZDLSgMxFIYz9VbrrerSTbAIblpmRNRl0Y3LCvYCnTJk0kwbmskMyRlxqH0KN76KGxeKuBV3vo1pO4q2Hkj4+f5zSM7vx4JrsO1PK7ewuLS8kl8trK1vbG4Vt3caOkoUZXUaiUi1fKKZ4JLVgYNgrVgxEvqCNf3Bxdhv3jCleSSvIY1ZJyQ9yQNOCRjkFctuyKXnQp8BwW7B9XnvbnLhtHz7jX+gVyzZFXtSeF44mSihrGpe8cPtRjQJmQQqiNZtx46hMyQKOBVsVHATzWJCB6TH2kZKEjLdGU7WGuEDQ7o4iJQ5EvCE/p4YklDrNPRNZ0igr2e9MfzPaycQnHWGXMYJMEmnDwWJwBDhcUa4yxWjIFIjCFXc/BXTPlGEgkmyYEJwZleeF42jinNSca6OS9XzLI482kP76BA56BRV0SWqoTqi6B49omf0Yj1YT9ar9TZtzVnZzC76U9b7Fyhqn2I=</latexit>

min
✓

����y � x✓
����

<latexit sha1_base64="KumzqhlM8we9W5XfKZZqFB+CYE8=">AAACGnicbVDLSsNAFJ34rPVVdelmsIhuLImIuiy6cVnBPqAJYTKdtkMnkzBzI5bY73Djr7hxoYg7cePfOE0DauuBezmccy8z9wSx4Bps+8uam19YXFourBRX19Y3Nktb2w0dJYqyOo1EpFoB0UxwyerAQbBWrBgJA8GaweBy7DdvmdI8kjcwjJkXkp7kXU4JGMkvOW7IpZ+60GdADkbYLboB791nDd8dDXMD/6h+qWxX7Ax4ljg5KaMcNb/04XYimoRMAhVE67Zjx+ClRAGngo2KbqJZTOiA9FjbUElCpr00O22E943Swd1ImZKAM/X3RkpCrYdhYCZDAn097Y3F/7x2At1zL+UyToBJOnmomwgMER7nhDtcMQpiaAihipu/YtonilAwaRZNCM70ybOkcVxxTivO9Um5epHHUUC7aA8dIgedoSq6QjVURxQ9oCf0gl6tR+vZerPeJ6NzVr6zg/7A+vwG8Jug0A==</latexit>

min
✓0

����x� y✓0
���� <latexit sha1_base64="AYeHs6QOkx7Nb+3lx3sZFN1v19E=">AAACAnicbZC7SgNBFIZn4y3G26qV2AwGMRaGXRG1EYI2lhFyg2QTZieTZMjshZmz4rIEG1/FxkIRW5/CzrdxkmyhiT8MfPznHM6c3w0FV2BZ30ZmYXFpeSW7mltb39jcMrd3aiqIJGVVGohANlyimOA+qwIHwRqhZMRzBau7w5txvX7PpOKBX4E4ZI5H+j7vcUpAWx1zrwUDBuQIX+FC3K7Ex+3kxB5peuiYeatoTYTnwU4hj1KVO+ZXqxvQyGM+UEGUatpWCE5CJHAq2CjXihQLCR2SPmtq9InHlJNMThjhQ+10cS+Q+vmAJ+7viYR4SsWeqzs9AgM1Wxub/9WaEfQunYT7YQTMp9NFvUhgCPA4D9zlklEQsQZCJdd/xXRAJKGgU8vpEOzZk+ehdlq0z4v23Vm+dJ3GkUX76AAVkI0uUAndojKqIooe0TN6RW/Gk/FivBsf09aMkc7soj8yPn8AOqSWDQ==</latexit>

✓0 = (yT y)�1yTx

<latexit sha1_base64="NivppvwL7eysVmnBvlOYs9bj6Ac=">AAACDXicbZC7SgNBFIZn4y3GW9TSZjAKVmE3iNoIQRvLCOYC2bDMTmaTIbM7y8xZMezmBWx8FRsLRWzt7XwbJ5dCE38Y+PjPOZw5vx8LrsG2v63c0vLK6lp+vbCxubW9U9zda2iZKMrqVAqpWj7RTPCI1YGDYK1YMRL6gjX9wfW43rxnSnMZ3cEwZp2Q9CIecErAWF7x6BK7gSI0zbKHLPMqIwPDCbhUauxCnwHxiiW7bE+EF8GZQQnNVPOKX25X0iRkEVBBtG47dgydlCjgVLBRwU00iwkdkB5rG4xIyHQnnVwzwsfG6eJAKvMiwBP390RKQq2HoW86QwJ9PV8bm//V2gkEF52UR3ECLKLTRUEiMEg8jgZ3uWIUxNAAoYqbv2LaJyYcMAEWTAjO/MmL0KiUnbOyc3taql7N4sijA3SITpCDzlEV3aAaqiOKHtEzekVv1pP1Yr1bH9PWnDWb2Ud/ZH3+AJIqnIQ=</latexit>

=
||x||2
||y||2

cos ✓

Relationship to Regression
<latexit sha1_base64="1PFUHrkM9ZET4wYGTBbYyhDirNw=">AAACB3icbVDLSgMxFL3js9bXqEtBgkVwVWaKqBuh6MZlBfuAdhgyaaYNzWSGJCOW2p0bf8WNC0Xc+gvu/BvT6Sy09UBuDufcS3JPkHCmtON8WwuLS8srq4W14vrG5ta2vbPbUHEqCa2TmMeyFWBFORO0rpnmtJVIiqOA02YwuJr4zTsqFYvFrR4m1ItwT7CQEayN5NsHnYD1HrKC7tH0zqpfQRfI9e2SU3YyoHni5qQEOWq+/dXpxiSNqNCEY6XarpNob4SlZoTTcbGTKppgMsA92jZU4Igqb5TtMUZHRumiMJbmCI0y9ffECEdKDaPAdEZY99WsNxH/89qpDs+9ERNJqqkg04fClCMdo0koqMskJZoPDcFEMvNXRPpYYqJNdEUTgju78jxpVMruadm9OSlVL/M4CrAPh3AMLpxBFa6hBnUg8AjP8Apv1pP1Yr1bH9PWBSuf2YM/sD5/AActmBw=</latexit>����x

����
2
= 1

<latexit sha1_base64="lg5XvDB5yr7O2J5wpdZLiQKoEvU=">AAACB3icbVDLSgMxFL1TX7W+Rl0KEiyCqzJTRN0IRTcuK9gHtMOQSTNtaOZBkhGGsTs3/oobF4q49Rfc+Tem01lo64HcHM65l+QeL+ZMKsv6NkpLyyura+X1ysbm1vaOubvXllEiCG2RiEei62FJOQtpSzHFaTcWFAcepx1vfD31O/dUSBaFdyqNqRPgYch8RrDSkmse9j02fMgLStHszqtbR5fIds2qVbNyoEViF6QKBZqu+dUfRCQJaKgIx1L2bCtWToaFYoTTSaWfSBpjMsZD2tM0xAGVTpbvMUHHWhkgPxL6hArl6u+JDAdSpoGnOwOsRnLem4r/eb1E+RdOxsI4UTQks4f8hCMVoWkoaMAEJYqnmmAimP4rIiMsMFE6uooOwZ5feZG06zX7rGbfnlYbV0UcZTiAIzgBG86hATfQhBYQeIRneIU348l4Md6Nj1lryShm9uEPjM8fCMOYHQ==</latexit>����y
����
2
= 1

For



<latexit sha1_base64="rZFbP9/+iCpDKb7e6ByNUNooboQ=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5IUUY9FLx4r2A9oQtlsN+3SzSbuToQS4l/x4kERr/4Qb/4bt20O2vpg4PHeDDPzgkRwDY7zbZXW1jc2t8rblZ3dvf0D+/Coo+NUUdamsYhVLyCaCS5ZGzgI1ksUI1EgWDeY3Mz87iNTmsfyHqYJ8yMykjzklICRBnbVg1ARmrl55ukHBVkjzwd2zak7c+BV4hakhgq0BvaXN4xpGjEJVBCt+66TgJ8RBZwKlle8VLOE0AkZsb6hkkRM+9n8+ByfGmWIw1iZkoDn6u+JjERaT6PAdEYExnrZm4n/ef0Uwis/4zJJgUm6WBSmAkOMZ0ngIVeMgpgaQqji5lZMx8SEASavignBXX55lXQadfei7t6d15rXRRxldIxO0Bly0SVqolvUQm1E0RQ9o1f0Zj1ZL9a79bFoLVnFTBX9gfX5A3U7lUw=</latexit>

1p
2

<latexit sha1_base64="FqR3tR+n5cRqz/P+RMdHb1w5G0Y=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5JIUY9FLx4r2A9oQtlsN+3SzSbuToQS4l/x4kERr/4Qb/4bt20O2vpg4PHeDDPzgkRwDY7zbZXW1jc2t8rblZ3dvf0D+/Coo+NUUdamsYhVLyCaCS5ZGzgI1ksUI1EgWDeY3Mz87iNTmsfyHqYJ8yMykjzklICRBnbVg1ARmrl55ukHBVkjzwd2zak7c+BV4hakhgq0BvaXN4xpGjEJVBCt+66TgJ8RBZwKlle8VLOE0AkZsb6hkkRM+9n8+ByfGmWIw1iZkoDn6u+JjERaT6PAdEYExnrZm4n/ef0Uwis/4zJJgUm6WBSmAkOMZ0ngIVeMgpgaQqji5lZMx8SEASavignBXX55lXTO6+5F3b1r1JrXRRxldIxO0Bly0SVqolvUQm1E0RQ9o1f0Zj1ZL9a79bFoLVnFTBX9gfX5A3hHlU4=</latexit>

1p
4

<latexit sha1_base64="HbGa8jFWS9KNKCwN6rF4ewuSWJU=">AAAB/XicbVDLSsNAFJ34rPUVHzs3wSK4KhmR6rLoxmUF+4AmlMl00g6dTOLMjVBD8FfcuFDErf/hzr9x2mahrQcuHM65l3vvCRLBNbjut7W0vLK6tl7aKG9ube/s2nv7LR2nirImjUWsOgHRTHDJmsBBsE6iGIkCwdrB6Hritx+Y0jyWdzBOmB+RgeQhpwSM1LMPPQgVoRnOM0/fK8hwLc97dsWtulM4iwQXpIIKNHr2l9ePaRoxCVQQrbvYTcDPiAJOBcvLXqpZQuiIDFjXUEkipv1sen3unBil74SxMiXBmaq/JzISaT2OAtMZERjqeW8i/ud1Uwgv/YzLJAUm6WxRmAoHYmcShdPnilEQY0MIVdzc6tAhMWmACaxsQsDzLy+S1lkV16r49rxSvyriKKEjdIxOEUYXqI5uUAM1EUWP6Bm9ojfryXqx3q2PWeuSVcwcoD+wPn8A8gKViw==</latexit>

1p
16

<latexit sha1_base64="Wzu8OGIeUVc6iZTpCri+/TCQK64=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5GSyCq5JIqS6LblxWsA9oQplMJ+3QySTO3Ag1BH/FjQtF3Pof7vwbp4+Fth64cDjnXu69J0gE1+A431ZhZXVtfaO4Wdra3tnds/cPWjpOFWVNGotYdQKimeCSNYGDYJ1EMRIFgrWD0fXEbz8wpXks72CcMD8iA8lDTgkYqWcfeRAqQjM3zzx9ryCrVfO8Z5edijMFXibunJTRHI2e/eX1Y5pGTAIVROuu6yTgZ0QBp4LlJS/VLCF0RAasa6gkEdN+Nr0+x6dG6eMwVqYk4Kn6eyIjkdbjKDCdEYGhXvQm4n9eN4Xw0s+4TFJgks4WhanAEONJFLjPFaMgxoYQqri5FdMhMWmACaxkQnAXX14mrfOKW6u4t9Vy/WoeRxEdoxN0hlx0geroBjVQE1H0iJ7RK3qznqwX6936mLUWrPnMIfoD6/MH9pmVjg==</latexit>

1p
64

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

1<latexit sha1_base64="QUWdm3PMmHJVRcuNt5SVsVTDOGs=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5KIaI9FLx4r2A9oQ9lsN+3SzSbuToQQ4l/x4kERr/4Qb/4bt20O2vpg4PHeDDPz/FhwDY7zbZXW1jc2t8rblZ3dvf0D+/Coo6NEUdamkYhUzyeaCS5ZGzgI1osVI6EvWNef3sz87iNTmkfyHtKYeSEZSx5wSsBIQ7s6gEARmrl5NtAPCrJGng/tmlN35sCrxC1IDRVoDe2vwSiiScgkUEG07rtODF5GFHAqWF4ZJJrFhE7JmPUNlSRk2svmx+f41CgjHETKlAQ8V39PZCTUOg190xkSmOhlbyb+5/UTCBpexmWcAJN0sShIBIYIz5LAI64YBZEaQqji5lZMJ8SEASavignBXX55lXTO6+5l3b27qDWvizjK6BidoDPkoivURLeohdqIohQ9o1f0Zj1ZL9a79bFoLVnFTBX9gfX5A35flVI=</latexit>

1p
8

<latexit sha1_base64="UtP1TwRCOIovCHB6hkolSOqY5n8=">AAAB83icbVDLSgNBEOyNrxhfUY9eBoPoKeyKqMegF48RzAOyS5idzCZDZh/M9IrLkt/w4kERr/6MN//GSbIHTSxoKKq66e7yEyk02va3VVpZXVvfKG9WtrZ3dveq+wdtHaeK8RaLZay6PtVcioi3UKDk3URxGvqSd/zx7dTvPHKlRRw9YJZwL6TDSASCUTSSm/WFi/wJ81M96Vdrdt2egSwTpyA1KNDsV7/cQczSkEfIJNW659gJejlVKJjkk4qbap5QNqZD3jM0oiHXXj67eUJOjDIgQaxMRUhm6u+JnIZaZ6FvOkOKI73oTcX/vF6KwbWXiyhJkUdsvihIJcGYTAMgA6E4Q5kZQpkS5lbCRlRRhiamignBWXx5mbTP685l3bm/qDVuijjKcATHcAYOXEED7qAJLWCQwDO8wpuVWi/Wu/Uxby1Zxcwh/IH1+QNmQJHs</latexit>

yi’s

<latexit sha1_base64="EimcDH+eRonDS6ajMgq0eBi6D0o=">AAAB73icbVBNSwMxEJ31s9avqkcvwSJ4KhsR9SIUvXis0C9o15JNs21oNrsmWXFZ+ie8eFDEq3/Hm//GtN2Dtj4YeLw3w8w8PxZcG9f9dpaWV1bX1gsbxc2t7Z3d0t5+U0eJoqxBIxGptk80E1yyhuFGsHasGAl9wVr+6Gbitx6Z0jySdZPGzAvJQPKAU2Ks1E7v60/oCuFeqexW3CnQIsE5KUOOWq/01e1HNAmZNFQQrTvYjY2XEWU4FWxc7CaaxYSOyIB1LJUkZNrLpveO0bFV+iiIlC1p0FT9PZGRUOs09G1nSMxQz3sT8T+vk5jg0su4jBPDJJ0tChKBTIQmz6M+V4wakVpCqOL2VkSHRBFqbERFGwKef3mRNE8r+LyC787K1es8jgIcwhGcAIYLqMIt1KABFAQ8wyu8OQ/Oi/PufMxal5x85gD+wPn8AcG4jyE=</latexit>

yTx = 1
<latexit sha1_base64="ZJ56SzDcltdUT+7hjsZW6DVmnzM=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbBi2VXRL0IRS8eK/RL2rVk07QNTbJLkhWXpb/CiwdFvPpzvPlvTNs9aOuDgcd7M8zMCyLOtHHdbye3tLyyupZfL2xsbm3vFHf3GjqMFaF1EvJQtQKsKWeS1g0znLYiRbEIOG0Go5uJ33ykSrNQ1kwSUV/ggWR9RrCx0n3yUHtCV+jE6xZLbtmdAi0SLyMlyFDtFr86vZDEgkpDONa67bmR8VOsDCOcjgudWNMIkxEe0LalEguq/XR68BgdWaWH+qGyJQ2aqr8nUiy0TkRgOwU2Qz3vTcT/vHZs+pd+ymQUGyrJbFE/5siEaPI96jFFieGJJZgoZm9FZIgVJsZmVLAhePMvL5LGadk7L3t3Z6XKdRZHHg7gEI7BgwuowC1UoQ4EBDzDK7w5ynlx3p2PWWvOyWb24Q+czx8tOo9Y</latexit>

yTx = �1

<latexit sha1_base64="ZJ56SzDcltdUT+7hjsZW6DVmnzM=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbBi2VXRL0IRS8eK/RL2rVk07QNTbJLkhWXpb/CiwdFvPpzvPlvTNs9aOuDgcd7M8zMCyLOtHHdbye3tLyyupZfL2xsbm3vFHf3GjqMFaF1EvJQtQKsKWeS1g0znLYiRbEIOG0Go5uJ33ykSrNQ1kwSUV/ggWR9RrCx0n3yUHtCV+jE6xZLbtmdAi0SLyMlyFDtFr86vZDEgkpDONa67bmR8VOsDCOcjgudWNMIkxEe0LalEguq/XR68BgdWaWH+qGyJQ2aqr8nUiy0TkRgOwU2Qz3vTcT/vHZs+pd+ymQUGyrJbFE/5siEaPI96jFFieGJJZgoZm9FZIgVJsZmVLAhePMvL5LGadk7L3t3Z6XKdRZHHg7gEI7BgwuowC1UoQ4EBDzDK7w5ynlx3p2PWWvOyWb24Q+czx8tOo9Y</latexit>

yTx = �1
<latexit sha1_base64="EimcDH+eRonDS6ajMgq0eBi6D0o=">AAAB73icbVBNSwMxEJ31s9avqkcvwSJ4KhsR9SIUvXis0C9o15JNs21oNrsmWXFZ+ie8eFDEq3/Hm//GtN2Dtj4YeLw3w8w8PxZcG9f9dpaWV1bX1gsbxc2t7Z3d0t5+U0eJoqxBIxGptk80E1yyhuFGsHasGAl9wVr+6Gbitx6Z0jySdZPGzAvJQPKAU2Ks1E7v60/oCuFeqexW3CnQIsE5KUOOWq/01e1HNAmZNFQQrTvYjY2XEWU4FWxc7CaaxYSOyIB1LJUkZNrLpveO0bFV+iiIlC1p0FT9PZGRUOs09G1nSMxQz3sT8T+vk5jg0su4jBPDJJ0tChKBTIQmz6M+V4wakVpCqOL2VkSHRBFqbERFGwKef3mRNE8r+LyC787K1es8jgIcwhGcAIYLqMIt1KABFAQ8wyu8OQ/Oi/PufMxal5x85gD+wPn8AcG4jyE=</latexit>

yTx = 1
<latexit sha1_base64="G2kgTMahiwnnimzaUKMB+uSaYD4=">AAAB9XicbVBNS8NAEN34WetX1aOXxSJ4KomIeix68VjBfkAby2Y7aZduNmF3opbQ/+HFgyJe/S/e/Ddu2xy09cHA470ZZuYFiRQGXffbWVpeWV1bL2wUN7e2d3ZLe/sNE6eaQ53HMtatgBmQQkEdBUpoJRpYFEhoBsPrid98AG1ErO5wlIAfsb4SoeAMrXTfQXjCIMwMi2BMu6WyW3GnoIvEy0mZ5Kh1S1+dXszTCBRyyYxpe26CfsY0Ci5hXOykBhLGh6wPbUuV3WL8bHr1mB5bpUfDWNtSSKfq74mMRcaMosB2RgwHZt6biP957RTDSz8TKkkRFJ8tClNJMaaTCGhPaOAoR5YwroW9lfIB04yjDapoQ/DmX14kjdOKd17xbs/K1as8jgI5JEfkhHjkglTJDamROuFEk2fySt6cR+fFeXc+Zq1LTj5zQP7A+fwByneSsw==</latexit>same

<latexit sha1_base64="XQc9Gx+TJpDcRHx10XCHoi38t30=">AAAB+3icbVBNS8NAEJ3Ur1q/Yj16CRbBU0lE1GPRi8cKthbaUDbbSbt0swm7G2kJ/StePCji1T/izX/jps1BWx8MPN6bYWZekHCmtOt+W6W19Y3NrfJ2ZWd3b//APqy2VZxKii0a81h2AqKQM4EtzTTHTiKRRAHHx2B8m/uPTygVi8WDniboR2QoWMgo0Ubq29WexokOwmzAJNJcm/Xtmlt353BWiVeQGhRo9u2v3iCmaYRCU06U6npuov2MSM0ox1mllypMCB2TIXYNFSRC5Wfz22fOqVEGThhLU0I7c/X3REYipaZRYDojokdq2cvF/7xuqsNrP2MiSTUKulgUptzRsZMH4Swe5lNDCJXM3OrQEZGEahNXxYTgLb+8Strnde+y7t1f1Bo3RRxlOIYTOAMPrqABd9CEFlCYwDO8wps1s16sd+tj0Vqyipkj+APr8wfxApUH</latexit>

direction

<latexit sha1_base64="XQc9Gx+TJpDcRHx10XCHoi38t30=">AAAB+3icbVBNS8NAEJ3Ur1q/Yj16CRbBU0lE1GPRi8cKthbaUDbbSbt0swm7G2kJ/StePCji1T/izX/jps1BWx8MPN6bYWZekHCmtOt+W6W19Y3NrfJ2ZWd3b//APqy2VZxKii0a81h2AqKQM4EtzTTHTiKRRAHHx2B8m/uPTygVi8WDniboR2QoWMgo0Ubq29WexokOwmzAJNJcm/Xtmlt353BWiVeQGhRo9u2v3iCmaYRCU06U6npuov2MSM0ox1mllypMCB2TIXYNFSRC5Wfz22fOqVEGThhLU0I7c/X3REYipaZRYDojokdq2cvF/7xuqsNrP2MiSTUKulgUptzRsZMH4Swe5lNDCJXM3OrQEZGEahNXxYTgLb+8Strnde+y7t1f1Bo3RRxlOIYTOAMPrqABd9CEFlCYwDO8wps1s16sd+tj0Vqyipkj+APr8wfxApUH</latexit>

direction

<latexit sha1_base64="39vTqvx+0aapVzweurxOO/js6EM=">AAAB+nicbVBNS8NAEN3Ur1q/Uj16CRbBU0lE1GPRi8cK9gPaUDbbSbt0kw27E7XE/hQvHhTx6i/x5r9x2+agrQ8GHu/NMDMvSATX6LrfVmFldW19o7hZ2tre2d2zy/tNLVPFoMGkkKodUA2Cx9BAjgLaiQIaBQJaweh66rfuQWku4zscJ+BHdBDzkDOKRurZ5S7CIwZhJpNEao4w6dkVt+rO4CwTLycVkqPes7+6fcnSCGJkgmrd8dwE/Ywq5EzApNRNNSSUjegAOobGNALtZ7PTJ86xUfpOKJWpGJ2Z+nsio5HW4ygwnRHFoV70puJ/XifF8NLPeJykCDGbLwpT4aB0pjk4fa6AoRgbQpni5laHDamiDE1aJROCt/jyMmmeVr3zqnd7Vqld5XEUySE5IifEIxekRm5InTQIIw/kmbySN+vJerHerY95a8HKZw7IH1ifP09clK8=</latexit>

opposite
<latexit sha1_base64="G2kgTMahiwnnimzaUKMB+uSaYD4=">AAAB9XicbVBNS8NAEN34WetX1aOXxSJ4KomIeix68VjBfkAby2Y7aZduNmF3opbQ/+HFgyJe/S/e/Ddu2xy09cHA470ZZuYFiRQGXffbWVpeWV1bL2wUN7e2d3ZLe/sNE6eaQ53HMtatgBmQQkEdBUpoJRpYFEhoBsPrid98AG1ErO5wlIAfsb4SoeAMrXTfQXjCIMwMi2BMu6WyW3GnoIvEy0mZ5Kh1S1+dXszTCBRyyYxpe26CfsY0Ci5hXOykBhLGh6wPbUuV3WL8bHr1mB5bpUfDWNtSSKfq74mMRcaMosB2RgwHZt6biP957RTDSz8TKkkRFJ8tClNJMaaTCGhPaOAoR5YwroW9lfIB04yjDapoQ/DmX14kjdOKd17xbs/K1as8jgI5JEfkhHjkglTJDamROuFEk2fySt6cR+fFeXc+Zq1LTj5zQP7A+fwByneSsw==</latexit>same

<latexit sha1_base64="XQc9Gx+TJpDcRHx10XCHoi38t30=">AAAB+3icbVBNS8NAEJ3Ur1q/Yj16CRbBU0lE1GPRi8cKthbaUDbbSbt0swm7G2kJ/StePCji1T/izX/jps1BWx8MPN6bYWZekHCmtOt+W6W19Y3NrfJ2ZWd3b//APqy2VZxKii0a81h2AqKQM4EtzTTHTiKRRAHHx2B8m/uPTygVi8WDniboR2QoWMgo0Ubq29WexokOwmzAJNJcm/Xtmlt353BWiVeQGhRo9u2v3iCmaYRCU06U6npuov2MSM0ox1mllypMCB2TIXYNFSRC5Wfz22fOqVEGThhLU0I7c/X3REYipaZRYDojokdq2cvF/7xuqsNrP2MiSTUKulgUptzRsZMH4Swe5lNDCJXM3OrQEZGEahNXxYTgLb+8Strnde+y7t1f1Bo3RRxlOIYTOAMPrqABd9CEFlCYwDO8wps1s16sd+tj0Vqyipkj+APr8wfxApUH</latexit>

direction

<latexit sha1_base64="XQc9Gx+TJpDcRHx10XCHoi38t30=">AAAB+3icbVBNS8NAEJ3Ur1q/Yj16CRbBU0lE1GPRi8cKthbaUDbbSbt0swm7G2kJ/StePCji1T/izX/jps1BWx8MPN6bYWZekHCmtOt+W6W19Y3NrfJ2ZWd3b//APqy2VZxKii0a81h2AqKQM4EtzTTHTiKRRAHHx2B8m/uPTygVi8WDniboR2QoWMgo0Ubq29WexokOwmzAJNJcm/Xtmlt353BWiVeQGhRo9u2v3iCmaYRCU06U6npuov2MSM0ox1mllypMCB2TIXYNFSRC5Wfz22fOqVEGThhLU0I7c/X3REYipaZRYDojokdq2cvF/7xuqsNrP2MiSTUKulgUptzRsZMH4Swe5lNDCJXM3OrQEZGEahNXxYTgLb+8Strnde+y7t1f1Bo3RRxlOIYTOAMPrqABd9CEFlCYwDO8wps1s16sd+tj0Vqyipkj+APr8wfxApUH</latexit>

direction

<latexit sha1_base64="39vTqvx+0aapVzweurxOO/js6EM=">AAAB+nicbVBNS8NAEN3Ur1q/Uj16CRbBU0lE1GPRi8cK9gPaUDbbSbt0kw27E7XE/hQvHhTx6i/x5r9x2+agrQ8GHu/NMDMvSATX6LrfVmFldW19o7hZ2tre2d2zy/tNLVPFoMGkkKodUA2Cx9BAjgLaiQIaBQJaweh66rfuQWku4zscJ+BHdBDzkDOKRurZ5S7CIwZhJpNEao4w6dkVt+rO4CwTLycVkqPes7+6fcnSCGJkgmrd8dwE/Ywq5EzApNRNNSSUjegAOobGNALtZ7PTJ86xUfpOKJWpGJ2Z+nsio5HW4ygwnRHFoV70puJ/XifF8NLPeJykCDGbLwpT4aB0pjk4fa6AoRgbQpni5laHDamiDE1aJROCt/jyMmmeVr3zqnd7Vqld5XEUySE5IifEIxekRm5InTQIIw/kmbySN+vJerHerY95a8HKZw7IH1ifP09clK8=</latexit>

opposite

<latexit sha1_base64="Pv9W7D3cHVNPc7H/OCwgrReMTvI=">AAAB73icbVBNSwMxEJ34WetX1aOXYBE8lV0R9SIUvXis0C9o15JNs21oNrsmWXFZ+ie8eFDEq3/Hm//GtN2Dtj4YeLw3w8w8PxZcG8f5RkvLK6tr64WN4ubW9s5uaW+/qaNEUdagkYhU2yeaCS5Zw3AjWDtWjIS+YC1/dDPxW49MaR7Juklj5oVkIHnAKTFWaqf39Sd8hZ1eqexUnCnwInFzUoYctV7pq9uPaBIyaaggWndcJzZeRpThVLBxsZtoFhM6IgPWsVSSkGkvm947xsdW6eMgUrakwVP190RGQq3T0LedITFDPe9NxP+8TmKCSy/jMk4Mk3S2KEgENhGePI/7XDFqRGoJoYrbWzEdEkWosREVbQju/MuLpHlacc8r7t1ZuXqdx1GAQziCE3DhAqpwCzVoAAUBz/AKb+gBvaB39DFrXUL5zAH8Afr8AcA0jyA=</latexit>

yTx = 0
<latexit sha1_base64="Pv9W7D3cHVNPc7H/OCwgrReMTvI=">AAAB73icbVBNSwMxEJ34WetX1aOXYBE8lV0R9SIUvXis0C9o15JNs21oNrsmWXFZ+ie8eFDEq3/Hm//GtN2Dtj4YeLw3w8w8PxZcG8f5RkvLK6tr64WN4ubW9s5uaW+/qaNEUdagkYhU2yeaCS5Zw3AjWDtWjIS+YC1/dDPxW49MaR7Juklj5oVkIHnAKTFWaqf39Sd8hZ1eqexUnCnwInFzUoYctV7pq9uPaBIyaaggWndcJzZeRpThVLBxsZtoFhM6IgPWsVSSkGkvm947xsdW6eMgUrakwVP190RGQq3T0LedITFDPe9NxP+8TmKCSy/jMk4Mk3S2KEgENhGePI/7XDFqRGoJoYrbWzEdEkWosREVbQju/MuLpHlacc8r7t1ZuXqdx1GAQziCE3DhAqpwCzVoAAUBz/AKb+gBvaB39DFrXUL5zAH8Afr8AcA0jyA=</latexit>

yTx = 0
<latexit sha1_base64="6ZiOlLQOabpBBSGrHiYGux/CWoQ=">AAAB/HicbVBNS8NAEN34WetXtEcvi0XwVBIR9Vj04rGC/YA2lM120y7d7IbdiRhC/StePCji1R/izX/jts1BWx8MPN6bYWZemAhuwPO+nZXVtfWNzdJWeXtnd2/fPThsGZVqyppUCaU7ITFMcMmawEGwTqIZiUPB2uH4Zuq3H5g2XMl7yBIWxGQoecQpASv13UoP2COEUa40jNRQSSImfbfq1bwZ8DLxC1JFBRp996s3UDSNmQQqiDFd30sgyIkGTgWblHupYQmhYzJkXUsliZkJ8tnxE3xilQGOlLYlAc/U3xM5iY3J4tB2xgRGZtGbiv953RSiqyDnMkmBSTpfFKUCg8LTJPCAa0ZBZJYQqrm9FdMR0YSCzatsQ/AXX14mrbOaf1Hz786r9esijhI6QsfoFPnoEtXRLWqgJqIoQ8/oFb05T86L8+58zFtXnGKmgv7A+fwB2p2VjQ==</latexit>

orthogonal
<latexit sha1_base64="6ZiOlLQOabpBBSGrHiYGux/CWoQ=">AAAB/HicbVBNS8NAEN34WetXtEcvi0XwVBIR9Vj04rGC/YA2lM120y7d7IbdiRhC/StePCji1R/izX/jts1BWx8MPN6bYWZemAhuwPO+nZXVtfWNzdJWeXtnd2/fPThsGZVqyppUCaU7ITFMcMmawEGwTqIZiUPB2uH4Zuq3H5g2XMl7yBIWxGQoecQpASv13UoP2COEUa40jNRQSSImfbfq1bwZ8DLxC1JFBRp996s3UDSNmQQqiDFd30sgyIkGTgWblHupYQmhYzJkXUsliZkJ8tnxE3xilQGOlLYlAc/U3xM5iY3J4tB2xgRGZtGbiv953RSiqyDnMkmBSTpfFKUCg8LTJPCAa0ZBZJYQqrm9FdMR0YSCzatsQ/AXX14mrbOaf1Hz786r9esijhI6QsfoFPnoEtXRLWqgJqIoQ8/oFb05T86L8+58zFtXnGKmgv7A+fwB2p2VjQ==</latexit>

orthogonal

<latexit sha1_base64="Pv9W7D3cHVNPc7H/OCwgrReMTvI=">AAAB73icbVBNSwMxEJ34WetX1aOXYBE8lV0R9SIUvXis0C9o15JNs21oNrsmWXFZ+ie8eFDEq3/Hm//GtN2Dtj4YeLw3w8w8PxZcG8f5RkvLK6tr64WN4ubW9s5uaW+/qaNEUdagkYhU2yeaCS5Zw3AjWDtWjIS+YC1/dDPxW49MaR7Juklj5oVkIHnAKTFWaqf39Sd8hZ1eqexUnCnwInFzUoYctV7pq9uPaBIyaaggWndcJzZeRpThVLBxsZtoFhM6IgPWsVSSkGkvm947xsdW6eMgUrakwVP190RGQq3T0LedITFDPe9NxP+8TmKCSy/jMk4Mk3S2KEgENhGePI/7XDFqRGoJoYrbWzEdEkWosREVbQju/MuLpHlacc8r7t1ZuXqdx1GAQziCE3DhAqpwCzVoAAUBz/AKb+gBvaB39DFrXUL5zAH8Afr8AcA0jyA=</latexit>

yTx = 0
<latexit sha1_base64="6ZiOlLQOabpBBSGrHiYGux/CWoQ=">AAAB/HicbVBNS8NAEN34WetXtEcvi0XwVBIR9Vj04rGC/YA2lM120y7d7IbdiRhC/StePCji1R/izX/jts1BWx8MPN6bYWZemAhuwPO+nZXVtfWNzdJWeXtnd2/fPThsGZVqyppUCaU7ITFMcMmawEGwTqIZiUPB2uH4Zuq3H5g2XMl7yBIWxGQoecQpASv13UoP2COEUa40jNRQSSImfbfq1bwZ8DLxC1JFBRp996s3UDSNmQQqiDFd30sgyIkGTgWblHupYQmhYzJkXUsliZkJ8tnxE3xilQGOlLYlAc/U3xM5iY3J4tB2xgRGZtGbiv953RSiqyDnMkmBSTpfFKUCg8LTJPCAa0ZBZJYQqrm9FdMR0YSCzatsQ/AXX14mrbOaf1Hz786r9esijhI6QsfoFPnoEtXRLWqgJqIoQ8/oFb05T86L8+58zFtXnGKmgv7A+fwB2p2VjQ==</latexit>

orthogonal

<latexit sha1_base64="Pv9W7D3cHVNPc7H/OCwgrReMTvI=">AAAB73icbVBNSwMxEJ34WetX1aOXYBE8lV0R9SIUvXis0C9o15JNs21oNrsmWXFZ+ie8eFDEq3/Hm//GtN2Dtj4YeLw3w8w8PxZcG8f5RkvLK6tr64WN4ubW9s5uaW+/qaNEUdagkYhU2yeaCS5Zw3AjWDtWjIS+YC1/dDPxW49MaR7Juklj5oVkIHnAKTFWaqf39Sd8hZ1eqexUnCnwInFzUoYctV7pq9uPaBIyaaggWndcJzZeRpThVLBxsZtoFhM6IgPWsVSSkGkvm947xsdW6eMgUrakwVP190RGQq3T0LedITFDPe9NxP+8TmKCSy/jMk4Mk3S2KEgENhGePI/7XDFqRGoJoYrbWzEdEkWosREVbQju/MuLpHlacc8r7t1ZuXqdx1GAQziCE3DhAqpwCzVoAAUBz/AKb+gBvaB39DFrXUL5zAH8Afr8AcA0jyA=</latexit>

yTx = 0
<latexit sha1_base64="6ZiOlLQOabpBBSGrHiYGux/CWoQ=">AAAB/HicbVBNS8NAEN34WetXtEcvi0XwVBIR9Vj04rGC/YA2lM120y7d7IbdiRhC/StePCji1R/izX/jts1BWx8MPN6bYWZemAhuwPO+nZXVtfWNzdJWeXtnd2/fPThsGZVqyppUCaU7ITFMcMmawEGwTqIZiUPB2uH4Zuq3H5g2XMl7yBIWxGQoecQpASv13UoP2COEUa40jNRQSSImfbfq1bwZ8DLxC1JFBRp996s3UDSNmQQqiDFd30sgyIkGTgWblHupYQmhYzJkXUsliZkJ8tnxE3xilQGOlLYlAc/U3xM5iY3J4tB2xgRGZtGbiv953RSiqyDnMkmBSTpfFKUCg8LTJPCAa0ZBZJYQqrm9FdMR0YSCzatsQ/AXX14mrbOaf1Hz786r9esijhI6QsfoFPnoEtXRLWqgJqIoQ8/oFb05T86L8+58zFtXnGKmgv7A+fwB2p2VjQ==</latexit>

orthogonal

Correlation 

Optimal “slope” 
(Least squares)

<latexit sha1_base64="g79p2IYDlxhvjzG/eAwvkmX69mw=">AAACMXicbVDLSgMxFM34rONr1KWbYBFclZki6kYouumyQl/QqSWTpm1o5kFyRzqM/SU3/om46UIRt/6E6QPswwMJJ+fcy809XiS4AtseGWvrG5tb25kdc3dv/+DQOjquqjCWlFVoKEJZ94higgesAhwEq0eSEd8TrOb178d+7YlJxcOgDEnEmj7pBrzDKQEttaxi8ljGA3xruh7vPk8unOC/RyuP563BouXSUGEXegxIy8raOXsCvEqcGcmiGUot681thzT2WQBUEKUajh1BMyUSOBVsaLqxYhGhfdJlDU0D4jPVTCcbD/G5Vtq4E0p9AsATdb4jJb5Sie/pSp9ATy17Y/E/rxFD56aZ8iCKgQV0OqgTCwwhHseH21wyCiLRhFDJ9V8x7RFJKOiQTR2Cs7zyKqnmc85Vznm4zBbuZnFk0Ck6QxfIQdeogIqohCqIohf0jj7Qp/FqjIwv43taumbMek7QAoyfXy8DqQs=</latexit>

yTx =
����y

����
2

����x
����
2
cos ✓

<latexit sha1_base64="DOAlfII+q8SYEixo2hGBc77LIvA=">AAACAXicbZC7SgNBFIZn4y3G26qNYDMYhFgYdkXURgjaWEbIDZJNmJ1MkiGzF2bOSpYlNr6KjYUitr6FnW/jJNlCE38Y+PjPOZw5vxsKrsCyvo3M0vLK6lp2PbexubW9Y+7u1VQQScqqNBCBbLhEMcF9VgUOgjVCyYjnClZ3h7eTev2BScUDvwJxyByP9H3e45SAtjrmQQsGDAi+xoVRuzI6aSen9lhT3DHzVtGaCi+CnUIepSp3zK9WN6CRx3yggijVtK0QnIRI4FSwca4VKRYSOiR91tToE48pJ5leMMbH2uniXiD18wFP3d8TCfGUij1Xd3oEBmq+NjH/qzUj6F05CffDCJhPZ4t6kcAQ4EkcuMsloyBiDYRKrv+K6YBIQkGHltMh2PMnL0LtrGhfFO3783zpJo0jiw7RESogG12iErpDZVRFFD2iZ/SK3own48V4Nz5mrRkjndlHf2R8/gDR9pXa</latexit>

✓ = (xTx)�1xT y

<latexit sha1_base64="iG3fvMCc1pAPz+24urMNE47M5aE=">AAACDnicbZC7SgNBFIZn4y3G26qlzWAIWIXdIGojBG0sI5gLZEOYncwmQ2Znl5mzYtjkCWx8FRsLRWyt7XwbJ5sUmvjDwMd/zuHM+f1YcA2O823lVlbX1jfym4Wt7Z3dPXv/oKGjRFFWp5GIVMsnmgkuWR04CNaKFSOhL1jTH15P6817pjSP5B2MYtYJSV/ygFMCxuraJXyJvUARmo7Ho/G4W5kYeMjAo5HGHgwYkK5ddMpOJrwM7hyKaK5a1/7yehFNQiaBCqJ123Vi6KREAaeCTQpeollM6JD0WdugJCHTnTQ7Z4JLxunhIFLmScCZ+3siJaHWo9A3nSGBgV6sTc3/au0EgotOymWcAJN0tihIBIYIT7PBPa4YBTEyQKji5q+YDogJB0yCBROCu3jyMjQqZfes7N6eFqtX8zjy6AgdoxPkonNURTeohuqIokf0jF7Rm/VkvVjv1sesNWfNZw7RH1mfP+x8nK4=</latexit>

=
||y||2
||x||2

cos ✓
<latexit sha1_base64="KRQTS1NNt+kRtFfelBN2tQp4ieU=">AAACFnicbZDLSgMxFIYz9VbrrerSTbAIblpmRNRl0Y3LCvYCnTJk0kwbmskMyRlxqH0KN76KGxeKuBV3vo1pO4q2Hkj4+f5zSM7vx4JrsO1PK7ewuLS8kl8trK1vbG4Vt3caOkoUZXUaiUi1fKKZ4JLVgYNgrVgxEvqCNf3Bxdhv3jCleSSvIY1ZJyQ9yQNOCRjkFctuyKXnQp8BwW7B9XnvbnLhtHz7jX+gVyzZFXtSeF44mSihrGpe8cPtRjQJmQQqiNZtx46hMyQKOBVsVHATzWJCB6TH2kZKEjLdGU7WGuEDQ7o4iJQ5EvCE/p4YklDrNPRNZ0igr2e9MfzPaycQnHWGXMYJMEmnDwWJwBDhcUa4yxWjIFIjCFXc/BXTPlGEgkmyYEJwZleeF42jinNSca6OS9XzLI482kP76BA56BRV0SWqoTqi6B49omf0Yj1YT9ar9TZtzVnZzC76U9b7Fyhqn2I=</latexit>

min
✓

����y � x✓
����

<latexit sha1_base64="1PFUHrkM9ZET4wYGTBbYyhDirNw=">AAACB3icbVDLSgMxFL3js9bXqEtBgkVwVWaKqBuh6MZlBfuAdhgyaaYNzWSGJCOW2p0bf8WNC0Xc+gvu/BvT6Sy09UBuDufcS3JPkHCmtON8WwuLS8srq4W14vrG5ta2vbPbUHEqCa2TmMeyFWBFORO0rpnmtJVIiqOA02YwuJr4zTsqFYvFrR4m1ItwT7CQEayN5NsHnYD1HrKC7tH0zqpfQRfI9e2SU3YyoHni5qQEOWq+/dXpxiSNqNCEY6XarpNob4SlZoTTcbGTKppgMsA92jZU4Igqb5TtMUZHRumiMJbmCI0y9ffECEdKDaPAdEZY99WsNxH/89qpDs+9ERNJqqkg04fClCMdo0koqMskJZoPDcFEMvNXRPpYYqJNdEUTgju78jxpVMruadm9OSlVL/M4CrAPh3AMLpxBFa6hBnUg8AjP8Apv1pP1Yr1bH9PWBSuf2YM/sD5/AActmBw=</latexit>����x
����
2
= 1

<latexit sha1_base64="lg5XvDB5yr7O2J5wpdZLiQKoEvU=">AAACB3icbVDLSgMxFL1TX7W+Rl0KEiyCqzJTRN0IRTcuK9gHtMOQSTNtaOZBkhGGsTs3/oobF4q49Rfc+Tem01lo64HcHM65l+QeL+ZMKsv6NkpLyyura+X1ysbm1vaOubvXllEiCG2RiEei62FJOQtpSzHFaTcWFAcepx1vfD31O/dUSBaFdyqNqRPgYch8RrDSkmse9j02fMgLStHszqtbR5fIds2qVbNyoEViF6QKBZqu+dUfRCQJaKgIx1L2bCtWToaFYoTTSaWfSBpjMsZD2tM0xAGVTpbvMUHHWhkgPxL6hArl6u+JDAdSpoGnOwOsRnLem4r/eb1E+RdOxsI4UTQks4f8hCMVoWkoaMAEJYqnmmAimP4rIiMsMFE6uooOwZ5feZG06zX7rGbfnlYbV0UcZTiAIzgBG86hATfQhBYQeIRneIU348l4Md6Nj1lryShm9uEPjM8fCMOYHQ==</latexit>����y
����
2
= 1

For

<latexit sha1_base64="KumzqhlM8we9W5XfKZZqFB+CYE8=">AAACGnicbVDLSsNAFJ34rPVVdelmsIhuLImIuiy6cVnBPqAJYTKdtkMnkzBzI5bY73Djr7hxoYg7cePfOE0DauuBezmccy8z9wSx4Bps+8uam19YXFourBRX19Y3Nktb2w0dJYqyOo1EpFoB0UxwyerAQbBWrBgJA8GaweBy7DdvmdI8kjcwjJkXkp7kXU4JGMkvOW7IpZ+60GdADkbYLboB791nDd8dDXMD/6h+qWxX7Ax4ljg5KaMcNb/04XYimoRMAhVE67Zjx+ClRAGngo2KbqJZTOiA9FjbUElCpr00O22E943Swd1ImZKAM/X3RkpCrYdhYCZDAn097Y3F/7x2At1zL+UyToBJOnmomwgMER7nhDtcMQpiaAihipu/YtonilAwaRZNCM70ybOkcVxxTivO9Um5epHHUUC7aA8dIgedoSq6QjVURxQ9oCf0gl6tR+vZerPeJ6NzVr6zg/7A+vwG8Jug0A==</latexit>

min
✓0

����x� y✓0
���� <latexit sha1_base64="AYeHs6QOkx7Nb+3lx3sZFN1v19E=">AAACAnicbZC7SgNBFIZn4y3G26qV2AwGMRaGXRG1EYI2lhFyg2QTZieTZMjshZmz4rIEG1/FxkIRW5/CzrdxkmyhiT8MfPznHM6c3w0FV2BZ30ZmYXFpeSW7mltb39jcMrd3aiqIJGVVGohANlyimOA+qwIHwRqhZMRzBau7w5txvX7PpOKBX4E4ZI5H+j7vcUpAWx1zrwUDBuQIX+FC3K7Ex+3kxB5peuiYeatoTYTnwU4hj1KVO+ZXqxvQyGM+UEGUatpWCE5CJHAq2CjXihQLCR2SPmtq9InHlJNMThjhQ+10cS+Q+vmAJ+7viYR4SsWeqzs9AgM1Wxub/9WaEfQunYT7YQTMp9NFvUhgCPA4D9zlklEQsQZCJdd/xXRAJKGgU8vpEOzZk+ehdlq0z4v23Vm+dJ3GkUX76AAVkI0uUAndojKqIooe0TN6RW/Gk/FivBsf09aMkc7soj8yPn8AOqSWDQ==</latexit>

✓0 = (yT y)�1yTx

<latexit sha1_base64="NivppvwL7eysVmnBvlOYs9bj6Ac=">AAACDXicbZC7SgNBFIZn4y3GW9TSZjAKVmE3iNoIQRvLCOYC2bDMTmaTIbM7y8xZMezmBWx8FRsLRWzt7XwbJ5dCE38Y+PjPOZw5vx8LrsG2v63c0vLK6lp+vbCxubW9U9zda2iZKMrqVAqpWj7RTPCI1YGDYK1YMRL6gjX9wfW43rxnSnMZ3cEwZp2Q9CIecErAWF7x6BK7gSI0zbKHLPMqIwPDCbhUauxCnwHxiiW7bE+EF8GZQQnNVPOKX25X0iRkEVBBtG47dgydlCjgVLBRwU00iwkdkB5rG4xIyHQnnVwzwsfG6eJAKvMiwBP390RKQq2HoW86QwJ9PV8bm//V2gkEF52UR3ECLKLTRUEiMEg8jgZ3uWIUxNAAoYqbv2LaJyYcMAEWTAjO/MmL0KiUnbOyc3taql7N4sijA3SITpCDzlEV3aAaqiOKHtEzekVv1pP1Yr1bH9PWnDWb2Ud/ZH3+AJIqnIQ=</latexit>

=
||x||2
||y||2

cos ✓

<latexit sha1_base64="/Mvl9pLhuizfYCgtlFO97LZwONI=">AAACAnicbVDLSsNAFJ34rPUVdSVuBovoqiQi6kYounFZoS9oYplMJ+3QyYOZG2kIxY2/4saFIm79Cnf+jdM2C209cOFwzr3ce48XC67Asr6NhcWl5ZXVwlpxfWNza9vc2W2oKJGU1WkkItnyiGKCh6wOHARrxZKRwBOs6Q1uxn7zgUnFo7AGaczcgPRC7nNKQEsdcz+9rw3xFXagz4AcY4fEsYyG2MYds2SVrQnwPLFzUkI5qh3zy+lGNAlYCFQQpdq2FYObEQmcCjYqOoliMaED0mNtTUMSMOVmkxdG+EgrXexHUlcIeKL+nshIoFQaeLozINBXs95Y/M9rJ+BfuhkP4wRYSKeL/ERgiPA4D9zlklEQqSaESq5vxbRPJKGgUyvqEOzZl+dJ47Rsn5ftu7NS5TqPo4AO0CE6QTa6QBV0i6qojih6RM/oFb0ZT8aL8W58TFsXjHxmD/2B8fkDCv6V6w==</latexit>

yTx = ✓0 ⇡ 1

Relationship to Regression



<latexit sha1_base64="rZFbP9/+iCpDKb7e6ByNUNooboQ=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5IUUY9FLx4r2A9oQtlsN+3SzSbuToQS4l/x4kERr/4Qb/4bt20O2vpg4PHeDDPzgkRwDY7zbZXW1jc2t8rblZ3dvf0D+/Coo+NUUdamsYhVLyCaCS5ZGzgI1ksUI1EgWDeY3Mz87iNTmsfyHqYJ8yMykjzklICRBnbVg1ARmrl55ukHBVkjzwd2zak7c+BV4hakhgq0BvaXN4xpGjEJVBCt+66TgJ8RBZwKlle8VLOE0AkZsb6hkkRM+9n8+ByfGmWIw1iZkoDn6u+JjERaT6PAdEYExnrZm4n/ef0Uwis/4zJJgUm6WBSmAkOMZ0ngIVeMgpgaQqji5lZMx8SEASavignBXX55lXQadfei7t6d15rXRRxldIxO0Bly0SVqolvUQm1E0RQ9o1f0Zj1ZL9a79bFoLVnFTBX9gfX5A3U7lUw=</latexit>

1p
2

<latexit sha1_base64="FqR3tR+n5cRqz/P+RMdHb1w5G0Y=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5JIUY9FLx4r2A9oQtlsN+3SzSbuToQS4l/x4kERr/4Qb/4bt20O2vpg4PHeDDPzgkRwDY7zbZXW1jc2t8rblZ3dvf0D+/Coo+NUUdamsYhVLyCaCS5ZGzgI1ksUI1EgWDeY3Mz87iNTmsfyHqYJ8yMykjzklICRBnbVg1ARmrl55ukHBVkjzwd2zak7c+BV4hakhgq0BvaXN4xpGjEJVBCt+66TgJ8RBZwKlle8VLOE0AkZsb6hkkRM+9n8+ByfGmWIw1iZkoDn6u+JjERaT6PAdEYExnrZm4n/ef0Uwis/4zJJgUm6WBSmAkOMZ0ngIVeMgpgaQqji5lZMx8SEASavignBXX55lXTO6+5F3b1r1JrXRRxldIxO0Bly0SVqolvUQm1E0RQ9o1f0Zj1ZL9a79bFoLVnFTBX9gfX5A3hHlU4=</latexit>

1p
4

<latexit sha1_base64="HbGa8jFWS9KNKCwN6rF4ewuSWJU=">AAAB/XicbVDLSsNAFJ34rPUVHzs3wSK4KhmR6rLoxmUF+4AmlMl00g6dTOLMjVBD8FfcuFDErf/hzr9x2mahrQcuHM65l3vvCRLBNbjut7W0vLK6tl7aKG9ube/s2nv7LR2nirImjUWsOgHRTHDJmsBBsE6iGIkCwdrB6Hritx+Y0jyWdzBOmB+RgeQhpwSM1LMPPQgVoRnOM0/fK8hwLc97dsWtulM4iwQXpIIKNHr2l9ePaRoxCVQQrbvYTcDPiAJOBcvLXqpZQuiIDFjXUEkipv1sen3unBil74SxMiXBmaq/JzISaT2OAtMZERjqeW8i/ud1Uwgv/YzLJAUm6WxRmAoHYmcShdPnilEQY0MIVdzc6tAhMWmACaxsQsDzLy+S1lkV16r49rxSvyriKKEjdIxOEUYXqI5uUAM1EUWP6Bm9ojfryXqx3q2PWeuSVcwcoD+wPn8A8gKViw==</latexit>

1p
16

<latexit sha1_base64="Wzu8OGIeUVc6iZTpCri+/TCQK64=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5GSyCq5JIqS6LblxWsA9oQplMJ+3QySTO3Ag1BH/FjQtF3Pof7vwbp4+Fth64cDjnXu69J0gE1+A431ZhZXVtfaO4Wdra3tnds/cPWjpOFWVNGotYdQKimeCSNYGDYJ1EMRIFgrWD0fXEbz8wpXks72CcMD8iA8lDTgkYqWcfeRAqQjM3zzx9ryCrVfO8Z5edijMFXibunJTRHI2e/eX1Y5pGTAIVROuu6yTgZ0QBp4LlJS/VLCF0RAasa6gkEdN+Nr0+x6dG6eMwVqYk4Kn6eyIjkdbjKDCdEYGhXvQm4n9eN4Xw0s+4TFJgks4WhanAEONJFLjPFaMgxoYQqri5FdMhMWmACaxkQnAXX14mrfOKW6u4t9Vy/WoeRxEdoxN0hlx0geroBjVQE1H0iJ7RK3qznqwX6936mLUWrPnMIfoD6/MH9pmVjg==</latexit>

1p
64

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

1<latexit sha1_base64="QUWdm3PMmHJVRcuNt5SVsVTDOGs=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5KIaI9FLx4r2A9oQ9lsN+3SzSbuToQQ4l/x4kERr/4Qb/4bt20O2vpg4PHeDDPz/FhwDY7zbZXW1jc2t8rblZ3dvf0D+/Coo6NEUdamkYhUzyeaCS5ZGzgI1osVI6EvWNef3sz87iNTmkfyHtKYeSEZSx5wSsBIQ7s6gEARmrl5NtAPCrJGng/tmlN35sCrxC1IDRVoDe2vwSiiScgkUEG07rtODF5GFHAqWF4ZJJrFhE7JmPUNlSRk2svmx+f41CgjHETKlAQ8V39PZCTUOg190xkSmOhlbyb+5/UTCBpexmWcAJN0sShIBIYIz5LAI64YBZEaQqji5lZMJ8SEASavignBXX55lXTO6+5l3b27qDWvizjK6BidoDPkoivURLeohdqIohQ9o1f0Zj1ZL9a79bFoLVnFTBX9gfX5A35flVI=</latexit>

1p
8

<latexit sha1_base64="UtP1TwRCOIovCHB6hkolSOqY5n8=">AAAB83icbVDLSgNBEOyNrxhfUY9eBoPoKeyKqMegF48RzAOyS5idzCZDZh/M9IrLkt/w4kERr/6MN//GSbIHTSxoKKq66e7yEyk02va3VVpZXVvfKG9WtrZ3dveq+wdtHaeK8RaLZay6PtVcioi3UKDk3URxGvqSd/zx7dTvPHKlRRw9YJZwL6TDSASCUTSSm/WFi/wJ81M96Vdrdt2egSwTpyA1KNDsV7/cQczSkEfIJNW659gJejlVKJjkk4qbap5QNqZD3jM0oiHXXj67eUJOjDIgQaxMRUhm6u+JnIZaZ6FvOkOKI73oTcX/vF6KwbWXiyhJkUdsvihIJcGYTAMgA6E4Q5kZQpkS5lbCRlRRhiamignBWXx5mbTP685l3bm/qDVuijjKcATHcAYOXEED7qAJLWCQwDO8wpuVWi/Wu/Uxby1Zxcwh/IH1+QNmQJHs</latexit>

yi’s

<latexit sha1_base64="EimcDH+eRonDS6ajMgq0eBi6D0o=">AAAB73icbVBNSwMxEJ31s9avqkcvwSJ4KhsR9SIUvXis0C9o15JNs21oNrsmWXFZ+ie8eFDEq3/Hm//GtN2Dtj4YeLw3w8w8PxZcG9f9dpaWV1bX1gsbxc2t7Z3d0t5+U0eJoqxBIxGptk80E1yyhuFGsHasGAl9wVr+6Gbitx6Z0jySdZPGzAvJQPKAU2Ks1E7v60/oCuFeqexW3CnQIsE5KUOOWq/01e1HNAmZNFQQrTvYjY2XEWU4FWxc7CaaxYSOyIB1LJUkZNrLpveO0bFV+iiIlC1p0FT9PZGRUOs09G1nSMxQz3sT8T+vk5jg0su4jBPDJJ0tChKBTIQmz6M+V4wakVpCqOL2VkSHRBFqbERFGwKef3mRNE8r+LyC787K1es8jgIcwhGcAIYLqMIt1KABFAQ8wyu8OQ/Oi/PufMxal5x85gD+wPn8AcG4jyE=</latexit>

yTx = 1
<latexit sha1_base64="ZJ56SzDcltdUT+7hjsZW6DVmnzM=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbBi2VXRL0IRS8eK/RL2rVk07QNTbJLkhWXpb/CiwdFvPpzvPlvTNs9aOuDgcd7M8zMCyLOtHHdbye3tLyyupZfL2xsbm3vFHf3GjqMFaF1EvJQtQKsKWeS1g0znLYiRbEIOG0Go5uJ33ykSrNQ1kwSUV/ggWR9RrCx0n3yUHtCV+jE6xZLbtmdAi0SLyMlyFDtFr86vZDEgkpDONa67bmR8VOsDCOcjgudWNMIkxEe0LalEguq/XR68BgdWaWH+qGyJQ2aqr8nUiy0TkRgOwU2Qz3vTcT/vHZs+pd+ymQUGyrJbFE/5siEaPI96jFFieGJJZgoZm9FZIgVJsZmVLAhePMvL5LGadk7L3t3Z6XKdRZHHg7gEI7BgwuowC1UoQ4EBDzDK7w5ynlx3p2PWWvOyWb24Q+czx8tOo9Y</latexit>

yTx = �1

<latexit sha1_base64="ZJ56SzDcltdUT+7hjsZW6DVmnzM=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbBi2VXRL0IRS8eK/RL2rVk07QNTbJLkhWXpb/CiwdFvPpzvPlvTNs9aOuDgcd7M8zMCyLOtHHdbye3tLyyupZfL2xsbm3vFHf3GjqMFaF1EvJQtQKsKWeS1g0znLYiRbEIOG0Go5uJ33ykSrNQ1kwSUV/ggWR9RrCx0n3yUHtCV+jE6xZLbtmdAi0SLyMlyFDtFr86vZDEgkpDONa67bmR8VOsDCOcjgudWNMIkxEe0LalEguq/XR68BgdWaWH+qGyJQ2aqr8nUiy0TkRgOwU2Qz3vTcT/vHZs+pd+ymQUGyrJbFE/5siEaPI96jFFieGJJZgoZm9FZIgVJsZmVLAhePMvL5LGadk7L3t3Z6XKdRZHHg7gEI7BgwuowC1UoQ4EBDzDK7w5ynlx3p2PWWvOyWb24Q+czx8tOo9Y</latexit>

yTx = �1
<latexit sha1_base64="EimcDH+eRonDS6ajMgq0eBi6D0o=">AAAB73icbVBNSwMxEJ31s9avqkcvwSJ4KhsR9SIUvXis0C9o15JNs21oNrsmWXFZ+ie8eFDEq3/Hm//GtN2Dtj4YeLw3w8w8PxZcG9f9dpaWV1bX1gsbxc2t7Z3d0t5+U0eJoqxBIxGptk80E1yyhuFGsHasGAl9wVr+6Gbitx6Z0jySdZPGzAvJQPKAU2Ks1E7v60/oCuFeqexW3CnQIsE5KUOOWq/01e1HNAmZNFQQrTvYjY2XEWU4FWxc7CaaxYSOyIB1LJUkZNrLpveO0bFV+iiIlC1p0FT9PZGRUOs09G1nSMxQz3sT8T+vk5jg0su4jBPDJJ0tChKBTIQmz6M+V4wakVpCqOL2VkSHRBFqbERFGwKef3mRNE8r+LyC787K1es8jgIcwhGcAIYLqMIt1KABFAQ8wyu8OQ/Oi/PufMxal5x85gD+wPn8AcG4jyE=</latexit>

yTx = 1
<latexit sha1_base64="G2kgTMahiwnnimzaUKMB+uSaYD4=">AAAB9XicbVBNS8NAEN34WetX1aOXxSJ4KomIeix68VjBfkAby2Y7aZduNmF3opbQ/+HFgyJe/S/e/Ddu2xy09cHA470ZZuYFiRQGXffbWVpeWV1bL2wUN7e2d3ZLe/sNE6eaQ53HMtatgBmQQkEdBUpoJRpYFEhoBsPrid98AG1ErO5wlIAfsb4SoeAMrXTfQXjCIMwMi2BMu6WyW3GnoIvEy0mZ5Kh1S1+dXszTCBRyyYxpe26CfsY0Ci5hXOykBhLGh6wPbUuV3WL8bHr1mB5bpUfDWNtSSKfq74mMRcaMosB2RgwHZt6biP957RTDSz8TKkkRFJ8tClNJMaaTCGhPaOAoR5YwroW9lfIB04yjDapoQ/DmX14kjdOKd17xbs/K1as8jgI5JEfkhHjkglTJDamROuFEk2fySt6cR+fFeXc+Zq1LTj5zQP7A+fwByneSsw==</latexit>same

<latexit sha1_base64="XQc9Gx+TJpDcRHx10XCHoi38t30=">AAAB+3icbVBNS8NAEJ3Ur1q/Yj16CRbBU0lE1GPRi8cKthbaUDbbSbt0swm7G2kJ/StePCji1T/izX/jps1BWx8MPN6bYWZekHCmtOt+W6W19Y3NrfJ2ZWd3b//APqy2VZxKii0a81h2AqKQM4EtzTTHTiKRRAHHx2B8m/uPTygVi8WDniboR2QoWMgo0Ubq29WexokOwmzAJNJcm/Xtmlt353BWiVeQGhRo9u2v3iCmaYRCU06U6npuov2MSM0ox1mllypMCB2TIXYNFSRC5Wfz22fOqVEGThhLU0I7c/X3REYipaZRYDojokdq2cvF/7xuqsNrP2MiSTUKulgUptzRsZMH4Swe5lNDCJXM3OrQEZGEahNXxYTgLb+8Strnde+y7t1f1Bo3RRxlOIYTOAMPrqABd9CEFlCYwDO8wps1s16sd+tj0Vqyipkj+APr8wfxApUH</latexit>

direction

<latexit sha1_base64="XQc9Gx+TJpDcRHx10XCHoi38t30=">AAAB+3icbVBNS8NAEJ3Ur1q/Yj16CRbBU0lE1GPRi8cKthbaUDbbSbt0swm7G2kJ/StePCji1T/izX/jps1BWx8MPN6bYWZekHCmtOt+W6W19Y3NrfJ2ZWd3b//APqy2VZxKii0a81h2AqKQM4EtzTTHTiKRRAHHx2B8m/uPTygVi8WDniboR2QoWMgo0Ubq29WexokOwmzAJNJcm/Xtmlt353BWiVeQGhRo9u2v3iCmaYRCU06U6npuov2MSM0ox1mllypMCB2TIXYNFSRC5Wfz22fOqVEGThhLU0I7c/X3REYipaZRYDojokdq2cvF/7xuqsNrP2MiSTUKulgUptzRsZMH4Swe5lNDCJXM3OrQEZGEahNXxYTgLb+8Strnde+y7t1f1Bo3RRxlOIYTOAMPrqABd9CEFlCYwDO8wps1s16sd+tj0Vqyipkj+APr8wfxApUH</latexit>

direction

<latexit sha1_base64="39vTqvx+0aapVzweurxOO/js6EM=">AAAB+nicbVBNS8NAEN3Ur1q/Uj16CRbBU0lE1GPRi8cK9gPaUDbbSbt0kw27E7XE/hQvHhTx6i/x5r9x2+agrQ8GHu/NMDMvSATX6LrfVmFldW19o7hZ2tre2d2zy/tNLVPFoMGkkKodUA2Cx9BAjgLaiQIaBQJaweh66rfuQWku4zscJ+BHdBDzkDOKRurZ5S7CIwZhJpNEao4w6dkVt+rO4CwTLycVkqPes7+6fcnSCGJkgmrd8dwE/Ywq5EzApNRNNSSUjegAOobGNALtZ7PTJ86xUfpOKJWpGJ2Z+nsio5HW4ygwnRHFoV70puJ/XifF8NLPeJykCDGbLwpT4aB0pjk4fa6AoRgbQpni5laHDamiDE1aJROCt/jyMmmeVr3zqnd7Vqld5XEUySE5IifEIxekRm5InTQIIw/kmbySN+vJerHerY95a8HKZw7IH1ifP09clK8=</latexit>

opposite
<latexit sha1_base64="G2kgTMahiwnnimzaUKMB+uSaYD4=">AAAB9XicbVBNS8NAEN34WetX1aOXxSJ4KomIeix68VjBfkAby2Y7aZduNmF3opbQ/+HFgyJe/S/e/Ddu2xy09cHA470ZZuYFiRQGXffbWVpeWV1bL2wUN7e2d3ZLe/sNE6eaQ53HMtatgBmQQkEdBUpoJRpYFEhoBsPrid98AG1ErO5wlIAfsb4SoeAMrXTfQXjCIMwMi2BMu6WyW3GnoIvEy0mZ5Kh1S1+dXszTCBRyyYxpe26CfsY0Ci5hXOykBhLGh6wPbUuV3WL8bHr1mB5bpUfDWNtSSKfq74mMRcaMosB2RgwHZt6biP957RTDSz8TKkkRFJ8tClNJMaaTCGhPaOAoR5YwroW9lfIB04yjDapoQ/DmX14kjdOKd17xbs/K1as8jgI5JEfkhHjkglTJDamROuFEk2fySt6cR+fFeXc+Zq1LTj5zQP7A+fwByneSsw==</latexit>same

<latexit sha1_base64="XQc9Gx+TJpDcRHx10XCHoi38t30=">AAAB+3icbVBNS8NAEJ3Ur1q/Yj16CRbBU0lE1GPRi8cKthbaUDbbSbt0swm7G2kJ/StePCji1T/izX/jps1BWx8MPN6bYWZekHCmtOt+W6W19Y3NrfJ2ZWd3b//APqy2VZxKii0a81h2AqKQM4EtzTTHTiKRRAHHx2B8m/uPTygVi8WDniboR2QoWMgo0Ubq29WexokOwmzAJNJcm/Xtmlt353BWiVeQGhRo9u2v3iCmaYRCU06U6npuov2MSM0ox1mllypMCB2TIXYNFSRC5Wfz22fOqVEGThhLU0I7c/X3REYipaZRYDojokdq2cvF/7xuqsNrP2MiSTUKulgUptzRsZMH4Swe5lNDCJXM3OrQEZGEahNXxYTgLb+8Strnde+y7t1f1Bo3RRxlOIYTOAMPrqABd9CEFlCYwDO8wps1s16sd+tj0Vqyipkj+APr8wfxApUH</latexit>

direction

<latexit sha1_base64="XQc9Gx+TJpDcRHx10XCHoi38t30=">AAAB+3icbVBNS8NAEJ3Ur1q/Yj16CRbBU0lE1GPRi8cKthbaUDbbSbt0swm7G2kJ/StePCji1T/izX/jps1BWx8MPN6bYWZekHCmtOt+W6W19Y3NrfJ2ZWd3b//APqy2VZxKii0a81h2AqKQM4EtzTTHTiKRRAHHx2B8m/uPTygVi8WDniboR2QoWMgo0Ubq29WexokOwmzAJNJcm/Xtmlt353BWiVeQGhRo9u2v3iCmaYRCU06U6npuov2MSM0ox1mllypMCB2TIXYNFSRC5Wfz22fOqVEGThhLU0I7c/X3REYipaZRYDojokdq2cvF/7xuqsNrP2MiSTUKulgUptzRsZMH4Swe5lNDCJXM3OrQEZGEahNXxYTgLb+8Strnde+y7t1f1Bo3RRxlOIYTOAMPrqABd9CEFlCYwDO8wps1s16sd+tj0Vqyipkj+APr8wfxApUH</latexit>

direction

<latexit sha1_base64="39vTqvx+0aapVzweurxOO/js6EM=">AAAB+nicbVBNS8NAEN3Ur1q/Uj16CRbBU0lE1GPRi8cK9gPaUDbbSbt0kw27E7XE/hQvHhTx6i/x5r9x2+agrQ8GHu/NMDMvSATX6LrfVmFldW19o7hZ2tre2d2zy/tNLVPFoMGkkKodUA2Cx9BAjgLaiQIaBQJaweh66rfuQWku4zscJ+BHdBDzkDOKRurZ5S7CIwZhJpNEao4w6dkVt+rO4CwTLycVkqPes7+6fcnSCGJkgmrd8dwE/Ywq5EzApNRNNSSUjegAOobGNALtZ7PTJ86xUfpOKJWpGJ2Z+nsio5HW4ygwnRHFoV70puJ/XifF8NLPeJykCDGbLwpT4aB0pjk4fa6AoRgbQpni5laHDamiDE1aJROCt/jyMmmeVr3zqnd7Vqld5XEUySE5IifEIxekRm5InTQIIw/kmbySN+vJerHerY95a8HKZw7IH1ifP09clK8=</latexit>

opposite

<latexit sha1_base64="Pv9W7D3cHVNPc7H/OCwgrReMTvI=">AAAB73icbVBNSwMxEJ34WetX1aOXYBE8lV0R9SIUvXis0C9o15JNs21oNrsmWXFZ+ie8eFDEq3/Hm//GtN2Dtj4YeLw3w8w8PxZcG8f5RkvLK6tr64WN4ubW9s5uaW+/qaNEUdagkYhU2yeaCS5Zw3AjWDtWjIS+YC1/dDPxW49MaR7Juklj5oVkIHnAKTFWaqf39Sd8hZ1eqexUnCnwInFzUoYctV7pq9uPaBIyaaggWndcJzZeRpThVLBxsZtoFhM6IgPWsVSSkGkvm947xsdW6eMgUrakwVP190RGQq3T0LedITFDPe9NxP+8TmKCSy/jMk4Mk3S2KEgENhGePI/7XDFqRGoJoYrbWzEdEkWosREVbQju/MuLpHlacc8r7t1ZuXqdx1GAQziCE3DhAqpwCzVoAAUBz/AKb+gBvaB39DFrXUL5zAH8Afr8AcA0jyA=</latexit>

yTx = 0
<latexit sha1_base64="Pv9W7D3cHVNPc7H/OCwgrReMTvI=">AAAB73icbVBNSwMxEJ34WetX1aOXYBE8lV0R9SIUvXis0C9o15JNs21oNrsmWXFZ+ie8eFDEq3/Hm//GtN2Dtj4YeLw3w8w8PxZcG8f5RkvLK6tr64WN4ubW9s5uaW+/qaNEUdagkYhU2yeaCS5Zw3AjWDtWjIS+YC1/dDPxW49MaR7Juklj5oVkIHnAKTFWaqf39Sd8hZ1eqexUnCnwInFzUoYctV7pq9uPaBIyaaggWndcJzZeRpThVLBxsZtoFhM6IgPWsVSSkGkvm947xsdW6eMgUrakwVP190RGQq3T0LedITFDPe9NxP+8TmKCSy/jMk4Mk3S2KEgENhGePI/7XDFqRGoJoYrbWzEdEkWosREVbQju/MuLpHlacc8r7t1ZuXqdx1GAQziCE3DhAqpwCzVoAAUBz/AKb+gBvaB39DFrXUL5zAH8Afr8AcA0jyA=</latexit>

yTx = 0
<latexit sha1_base64="6ZiOlLQOabpBBSGrHiYGux/CWoQ=">AAAB/HicbVBNS8NAEN34WetXtEcvi0XwVBIR9Vj04rGC/YA2lM120y7d7IbdiRhC/StePCji1R/izX/jts1BWx8MPN6bYWZemAhuwPO+nZXVtfWNzdJWeXtnd2/fPThsGZVqyppUCaU7ITFMcMmawEGwTqIZiUPB2uH4Zuq3H5g2XMl7yBIWxGQoecQpASv13UoP2COEUa40jNRQSSImfbfq1bwZ8DLxC1JFBRp996s3UDSNmQQqiDFd30sgyIkGTgWblHupYQmhYzJkXUsliZkJ8tnxE3xilQGOlLYlAc/U3xM5iY3J4tB2xgRGZtGbiv953RSiqyDnMkmBSTpfFKUCg8LTJPCAa0ZBZJYQqrm9FdMR0YSCzatsQ/AXX14mrbOaf1Hz786r9esijhI6QsfoFPnoEtXRLWqgJqIoQ8/oFb05T86L8+58zFtXnGKmgv7A+fwB2p2VjQ==</latexit>

orthogonal
<latexit sha1_base64="6ZiOlLQOabpBBSGrHiYGux/CWoQ=">AAAB/HicbVBNS8NAEN34WetXtEcvi0XwVBIR9Vj04rGC/YA2lM120y7d7IbdiRhC/StePCji1R/izX/jts1BWx8MPN6bYWZemAhuwPO+nZXVtfWNzdJWeXtnd2/fPThsGZVqyppUCaU7ITFMcMmawEGwTqIZiUPB2uH4Zuq3H5g2XMl7yBIWxGQoecQpASv13UoP2COEUa40jNRQSSImfbfq1bwZ8DLxC1JFBRp996s3UDSNmQQqiDFd30sgyIkGTgWblHupYQmhYzJkXUsliZkJ8tnxE3xilQGOlLYlAc/U3xM5iY3J4tB2xgRGZtGbiv953RSiqyDnMkmBSTpfFKUCg8LTJPCAa0ZBZJYQqrm9FdMR0YSCzatsQ/AXX14mrbOaf1Hz786r9esijhI6QsfoFPnoEtXRLWqgJqIoQ8/oFb05T86L8+58zFtXnGKmgv7A+fwB2p2VjQ==</latexit>

orthogonal

<latexit sha1_base64="Pv9W7D3cHVNPc7H/OCwgrReMTvI=">AAAB73icbVBNSwMxEJ34WetX1aOXYBE8lV0R9SIUvXis0C9o15JNs21oNrsmWXFZ+ie8eFDEq3/Hm//GtN2Dtj4YeLw3w8w8PxZcG8f5RkvLK6tr64WN4ubW9s5uaW+/qaNEUdagkYhU2yeaCS5Zw3AjWDtWjIS+YC1/dDPxW49MaR7Juklj5oVkIHnAKTFWaqf39Sd8hZ1eqexUnCnwInFzUoYctV7pq9uPaBIyaaggWndcJzZeRpThVLBxsZtoFhM6IgPWsVSSkGkvm947xsdW6eMgUrakwVP190RGQq3T0LedITFDPe9NxP+8TmKCSy/jMk4Mk3S2KEgENhGePI/7XDFqRGoJoYrbWzEdEkWosREVbQju/MuLpHlacc8r7t1ZuXqdx1GAQziCE3DhAqpwCzVoAAUBz/AKb+gBvaB39DFrXUL5zAH8Afr8AcA0jyA=</latexit>

yTx = 0
<latexit sha1_base64="6ZiOlLQOabpBBSGrHiYGux/CWoQ=">AAAB/HicbVBNS8NAEN34WetXtEcvi0XwVBIR9Vj04rGC/YA2lM120y7d7IbdiRhC/StePCji1R/izX/jts1BWx8MPN6bYWZemAhuwPO+nZXVtfWNzdJWeXtnd2/fPThsGZVqyppUCaU7ITFMcMmawEGwTqIZiUPB2uH4Zuq3H5g2XMl7yBIWxGQoecQpASv13UoP2COEUa40jNRQSSImfbfq1bwZ8DLxC1JFBRp996s3UDSNmQQqiDFd30sgyIkGTgWblHupYQmhYzJkXUsliZkJ8tnxE3xilQGOlLYlAc/U3xM5iY3J4tB2xgRGZtGbiv953RSiqyDnMkmBSTpfFKUCg8LTJPCAa0ZBZJYQqrm9FdMR0YSCzatsQ/AXX14mrbOaf1Hz786r9esijhI6QsfoFPnoEtXRLWqgJqIoQ8/oFb05T86L8+58zFtXnGKmgv7A+fwB2p2VjQ==</latexit>

orthogonal

<latexit sha1_base64="Pv9W7D3cHVNPc7H/OCwgrReMTvI=">AAAB73icbVBNSwMxEJ34WetX1aOXYBE8lV0R9SIUvXis0C9o15JNs21oNrsmWXFZ+ie8eFDEq3/Hm//GtN2Dtj4YeLw3w8w8PxZcG8f5RkvLK6tr64WN4ubW9s5uaW+/qaNEUdagkYhU2yeaCS5Zw3AjWDtWjIS+YC1/dDPxW49MaR7Juklj5oVkIHnAKTFWaqf39Sd8hZ1eqexUnCnwInFzUoYctV7pq9uPaBIyaaggWndcJzZeRpThVLBxsZtoFhM6IgPWsVSSkGkvm947xsdW6eMgUrakwVP190RGQq3T0LedITFDPe9NxP+8TmKCSy/jMk4Mk3S2KEgENhGePI/7XDFqRGoJoYrbWzEdEkWosREVbQju/MuLpHlacc8r7t1ZuXqdx1GAQziCE3DhAqpwCzVoAAUBz/AKb+gBvaB39DFrXUL5zAH8Afr8AcA0jyA=</latexit>

yTx = 0
<latexit sha1_base64="6ZiOlLQOabpBBSGrHiYGux/CWoQ=">AAAB/HicbVBNS8NAEN34WetXtEcvi0XwVBIR9Vj04rGC/YA2lM120y7d7IbdiRhC/StePCji1R/izX/jts1BWx8MPN6bYWZemAhuwPO+nZXVtfWNzdJWeXtnd2/fPThsGZVqyppUCaU7ITFMcMmawEGwTqIZiUPB2uH4Zuq3H5g2XMl7yBIWxGQoecQpASv13UoP2COEUa40jNRQSSImfbfq1bwZ8DLxC1JFBRp996s3UDSNmQQqiDFd30sgyIkGTgWblHupYQmhYzJkXUsliZkJ8tnxE3xilQGOlLYlAc/U3xM5iY3J4tB2xgRGZtGbiv953RSiqyDnMkmBSTpfFKUCg8LTJPCAa0ZBZJYQqrm9FdMR0YSCzatsQ/AXX14mrbOaf1Hz786r9esijhI6QsfoFPnoEtXRLWqgJqIoQ8/oFb05T86L8+58zFtXnGKmgv7A+fwB2p2VjQ==</latexit>

orthogonal

Correlation 

Optimal “slope” 
(Least squares)

<latexit sha1_base64="g79p2IYDlxhvjzG/eAwvkmX69mw=">AAACMXicbVDLSgMxFM34rONr1KWbYBFclZki6kYouumyQl/QqSWTpm1o5kFyRzqM/SU3/om46UIRt/6E6QPswwMJJ+fcy809XiS4AtseGWvrG5tb25kdc3dv/+DQOjquqjCWlFVoKEJZ94higgesAhwEq0eSEd8TrOb178d+7YlJxcOgDEnEmj7pBrzDKQEttaxi8ljGA3xruh7vPk8unOC/RyuP563BouXSUGEXegxIy8raOXsCvEqcGcmiGUot681thzT2WQBUEKUajh1BMyUSOBVsaLqxYhGhfdJlDU0D4jPVTCcbD/G5Vtq4E0p9AsATdb4jJb5Sie/pSp9ATy17Y/E/rxFD56aZ8iCKgQV0OqgTCwwhHseH21wyCiLRhFDJ9V8x7RFJKOiQTR2Cs7zyKqnmc85Vznm4zBbuZnFk0Ck6QxfIQdeogIqohCqIohf0jj7Qp/FqjIwv43taumbMek7QAoyfXy8DqQs=</latexit>

yTx =
����y

����
2

����x
����
2
cos ✓

<latexit sha1_base64="DOAlfII+q8SYEixo2hGBc77LIvA=">AAACAXicbZC7SgNBFIZn4y3G26qNYDMYhFgYdkXURgjaWEbIDZJNmJ1MkiGzF2bOSpYlNr6KjYUitr6FnW/jJNlCE38Y+PjPOZw5vxsKrsCyvo3M0vLK6lp2PbexubW9Y+7u1VQQScqqNBCBbLhEMcF9VgUOgjVCyYjnClZ3h7eTev2BScUDvwJxyByP9H3e45SAtjrmQQsGDAi+xoVRuzI6aSen9lhT3DHzVtGaCi+CnUIepSp3zK9WN6CRx3yggijVtK0QnIRI4FSwca4VKRYSOiR91tToE48pJ5leMMbH2uniXiD18wFP3d8TCfGUij1Xd3oEBmq+NjH/qzUj6F05CffDCJhPZ4t6kcAQ4EkcuMsloyBiDYRKrv+K6YBIQkGHltMh2PMnL0LtrGhfFO3783zpJo0jiw7RESogG12iErpDZVRFFD2iZ/SK3own48V4Nz5mrRkjndlHf2R8/gDR9pXa</latexit>

✓ = (xTx)�1xT y

<latexit sha1_base64="iG3fvMCc1pAPz+24urMNE47M5aE=">AAACDnicbZC7SgNBFIZn4y3G26qlzWAIWIXdIGojBG0sI5gLZEOYncwmQ2Znl5mzYtjkCWx8FRsLRWyt7XwbJ5sUmvjDwMd/zuHM+f1YcA2O823lVlbX1jfym4Wt7Z3dPXv/oKGjRFFWp5GIVMsnmgkuWR04CNaKFSOhL1jTH15P6817pjSP5B2MYtYJSV/ygFMCxuraJXyJvUARmo7Ho/G4W5kYeMjAo5HGHgwYkK5ddMpOJrwM7hyKaK5a1/7yehFNQiaBCqJ123Vi6KREAaeCTQpeollM6JD0WdugJCHTnTQ7Z4JLxunhIFLmScCZ+3siJaHWo9A3nSGBgV6sTc3/au0EgotOymWcAJN0tihIBIYIT7PBPa4YBTEyQKji5q+YDogJB0yCBROCu3jyMjQqZfes7N6eFqtX8zjy6AgdoxPkonNURTeohuqIokf0jF7Rm/VkvVjv1sesNWfNZw7RH1mfP+x8nK4=</latexit>

=
||y||2
||x||2

cos ✓
<latexit sha1_base64="KRQTS1NNt+kRtFfelBN2tQp4ieU=">AAACFnicbZDLSgMxFIYz9VbrrerSTbAIblpmRNRl0Y3LCvYCnTJk0kwbmskMyRlxqH0KN76KGxeKuBV3vo1pO4q2Hkj4+f5zSM7vx4JrsO1PK7ewuLS8kl8trK1vbG4Vt3caOkoUZXUaiUi1fKKZ4JLVgYNgrVgxEvqCNf3Bxdhv3jCleSSvIY1ZJyQ9yQNOCRjkFctuyKXnQp8BwW7B9XnvbnLhtHz7jX+gVyzZFXtSeF44mSihrGpe8cPtRjQJmQQqiNZtx46hMyQKOBVsVHATzWJCB6TH2kZKEjLdGU7WGuEDQ7o4iJQ5EvCE/p4YklDrNPRNZ0igr2e9MfzPaycQnHWGXMYJMEmnDwWJwBDhcUa4yxWjIFIjCFXc/BXTPlGEgkmyYEJwZleeF42jinNSca6OS9XzLI482kP76BA56BRV0SWqoTqi6B49omf0Yj1YT9ar9TZtzVnZzC76U9b7Fyhqn2I=</latexit>

min
✓

����y � x✓
����

<latexit sha1_base64="1PFUHrkM9ZET4wYGTBbYyhDirNw=">AAACB3icbVDLSgMxFL3js9bXqEtBgkVwVWaKqBuh6MZlBfuAdhgyaaYNzWSGJCOW2p0bf8WNC0Xc+gvu/BvT6Sy09UBuDufcS3JPkHCmtON8WwuLS8srq4W14vrG5ta2vbPbUHEqCa2TmMeyFWBFORO0rpnmtJVIiqOA02YwuJr4zTsqFYvFrR4m1ItwT7CQEayN5NsHnYD1HrKC7tH0zqpfQRfI9e2SU3YyoHni5qQEOWq+/dXpxiSNqNCEY6XarpNob4SlZoTTcbGTKppgMsA92jZU4Igqb5TtMUZHRumiMJbmCI0y9ffECEdKDaPAdEZY99WsNxH/89qpDs+9ERNJqqkg04fClCMdo0koqMskJZoPDcFEMvNXRPpYYqJNdEUTgju78jxpVMruadm9OSlVL/M4CrAPh3AMLpxBFa6hBnUg8AjP8Apv1pP1Yr1bH9PWBSuf2YM/sD5/AActmBw=</latexit>����x
����
2
= 1

<latexit sha1_base64="lg5XvDB5yr7O2J5wpdZLiQKoEvU=">AAACB3icbVDLSgMxFL1TX7W+Rl0KEiyCqzJTRN0IRTcuK9gHtMOQSTNtaOZBkhGGsTs3/oobF4q49Rfc+Tem01lo64HcHM65l+QeL+ZMKsv6NkpLyyura+X1ysbm1vaOubvXllEiCG2RiEei62FJOQtpSzHFaTcWFAcepx1vfD31O/dUSBaFdyqNqRPgYch8RrDSkmse9j02fMgLStHszqtbR5fIds2qVbNyoEViF6QKBZqu+dUfRCQJaKgIx1L2bCtWToaFYoTTSaWfSBpjMsZD2tM0xAGVTpbvMUHHWhkgPxL6hArl6u+JDAdSpoGnOwOsRnLem4r/eb1E+RdOxsI4UTQks4f8hCMVoWkoaMAEJYqnmmAimP4rIiMsMFE6uooOwZ5feZG06zX7rGbfnlYbV0UcZTiAIzgBG86hATfQhBYQeIRneIU348l4Md6Nj1lryShm9uEPjM8fCMOYHQ==</latexit>����y
����
2
= 1

For

<latexit sha1_base64="KumzqhlM8we9W5XfKZZqFB+CYE8=">AAACGnicbVDLSsNAFJ34rPVVdelmsIhuLImIuiy6cVnBPqAJYTKdtkMnkzBzI5bY73Djr7hxoYg7cePfOE0DauuBezmccy8z9wSx4Bps+8uam19YXFourBRX19Y3Nktb2w0dJYqyOo1EpFoB0UxwyerAQbBWrBgJA8GaweBy7DdvmdI8kjcwjJkXkp7kXU4JGMkvOW7IpZ+60GdADkbYLboB791nDd8dDXMD/6h+qWxX7Ax4ljg5KaMcNb/04XYimoRMAhVE67Zjx+ClRAGngo2KbqJZTOiA9FjbUElCpr00O22E943Swd1ImZKAM/X3RkpCrYdhYCZDAn097Y3F/7x2At1zL+UyToBJOnmomwgMER7nhDtcMQpiaAihipu/YtonilAwaRZNCM70ybOkcVxxTivO9Um5epHHUUC7aA8dIgedoSq6QjVURxQ9oCf0gl6tR+vZerPeJ6NzVr6zg/7A+vwG8Jug0A==</latexit>

min
✓0

����x� y✓0
���� <latexit sha1_base64="AYeHs6QOkx7Nb+3lx3sZFN1v19E=">AAACAnicbZC7SgNBFIZn4y3G26qV2AwGMRaGXRG1EYI2lhFyg2QTZieTZMjshZmz4rIEG1/FxkIRW5/CzrdxkmyhiT8MfPznHM6c3w0FV2BZ30ZmYXFpeSW7mltb39jcMrd3aiqIJGVVGohANlyimOA+qwIHwRqhZMRzBau7w5txvX7PpOKBX4E4ZI5H+j7vcUpAWx1zrwUDBuQIX+FC3K7Ex+3kxB5peuiYeatoTYTnwU4hj1KVO+ZXqxvQyGM+UEGUatpWCE5CJHAq2CjXihQLCR2SPmtq9InHlJNMThjhQ+10cS+Q+vmAJ+7viYR4SsWeqzs9AgM1Wxub/9WaEfQunYT7YQTMp9NFvUhgCPA4D9zlklEQsQZCJdd/xXRAJKGgU8vpEOzZk+ehdlq0z4v23Vm+dJ3GkUX76AAVkI0uUAndojKqIooe0TN6RW/Gk/FivBsf09aMkc7soj8yPn8AOqSWDQ==</latexit>

✓0 = (yT y)�1yTx

<latexit sha1_base64="NivppvwL7eysVmnBvlOYs9bj6Ac=">AAACDXicbZC7SgNBFIZn4y3GW9TSZjAKVmE3iNoIQRvLCOYC2bDMTmaTIbM7y8xZMezmBWx8FRsLRWzt7XwbJ5dCE38Y+PjPOZw5vx8LrsG2v63c0vLK6lp+vbCxubW9U9zda2iZKMrqVAqpWj7RTPCI1YGDYK1YMRL6gjX9wfW43rxnSnMZ3cEwZp2Q9CIecErAWF7x6BK7gSI0zbKHLPMqIwPDCbhUauxCnwHxiiW7bE+EF8GZQQnNVPOKX25X0iRkEVBBtG47dgydlCjgVLBRwU00iwkdkB5rG4xIyHQnnVwzwsfG6eJAKvMiwBP390RKQq2HoW86QwJ9PV8bm//V2gkEF52UR3ECLKLTRUEiMEg8jgZ3uWIUxNAAoYqbv2LaJyYcMAEWTAjO/MmL0KiUnbOyc3taql7N4sijA3SITpCDzlEV3aAaqiOKHtEzekVv1pP1Yr1bH9PWnDWb2Ud/ZH3+AJIqnIQ=</latexit>

=
||x||2
||y||2

cos ✓

<latexit sha1_base64="khGAZZc9PsLv3hazeo0Wm387IME=">AAAB+3icbVBNS8NAEN3Ur1q/Yj16WSyip5KIqAeFohePFfoFbSyb7aZdutmE3Ym0hP4VLx4U8eof8ea/cdvmoK0PBh7vzTAzz48F1+A431ZuZXVtfSO/Wdja3tnds/eLDR0lirI6jUSkWj7RTHDJ6sBBsFasGAl9wZr+8G7qN5+Y0jySNRjHzAtJX/KAUwJG6trF8WNthG9wBwYMyAm+xm7XLjllZwa8TNyMlFCGatf+6vQimoRMAhVE67brxOClRAGngk0KnUSzmNAh6bO2oZKETHvp7PYJPjZKDweRMiUBz9TfEykJtR6HvukMCQz0ojcV//PaCQRXXsplnACTdL4oSASGCE+DwD2uGAUxNoRQxc2tmA6IIhRMXAUTgrv48jJpnJXdi7L7cF6q3GZx5NEhOkKnyEWXqILuURXVEUUj9Ixe0Zs1sV6sd+tj3pqzspkD9AfW5w+A9ZLL</latexit>

yTx = ✓0 < 1

Relationship to Regression



<latexit sha1_base64="rZFbP9/+iCpDKb7e6ByNUNooboQ=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5IUUY9FLx4r2A9oQtlsN+3SzSbuToQS4l/x4kERr/4Qb/4bt20O2vpg4PHeDDPzgkRwDY7zbZXW1jc2t8rblZ3dvf0D+/Coo+NUUdamsYhVLyCaCS5ZGzgI1ksUI1EgWDeY3Mz87iNTmsfyHqYJ8yMykjzklICRBnbVg1ARmrl55ukHBVkjzwd2zak7c+BV4hakhgq0BvaXN4xpGjEJVBCt+66TgJ8RBZwKlle8VLOE0AkZsb6hkkRM+9n8+ByfGmWIw1iZkoDn6u+JjERaT6PAdEYExnrZm4n/ef0Uwis/4zJJgUm6WBSmAkOMZ0ngIVeMgpgaQqji5lZMx8SEASavignBXX55lXQadfei7t6d15rXRRxldIxO0Bly0SVqolvUQm1E0RQ9o1f0Zj1ZL9a79bFoLVnFTBX9gfX5A3U7lUw=</latexit>

1p
2

<latexit sha1_base64="FqR3tR+n5cRqz/P+RMdHb1w5G0Y=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5JIUY9FLx4r2A9oQtlsN+3SzSbuToQS4l/x4kERr/4Qb/4bt20O2vpg4PHeDDPzgkRwDY7zbZXW1jc2t8rblZ3dvf0D+/Coo+NUUdamsYhVLyCaCS5ZGzgI1ksUI1EgWDeY3Mz87iNTmsfyHqYJ8yMykjzklICRBnbVg1ARmrl55ukHBVkjzwd2zak7c+BV4hakhgq0BvaXN4xpGjEJVBCt+66TgJ8RBZwKlle8VLOE0AkZsb6hkkRM+9n8+ByfGmWIw1iZkoDn6u+JjERaT6PAdEYExnrZm4n/ef0Uwis/4zJJgUm6WBSmAkOMZ0ngIVeMgpgaQqji5lZMx8SEASavignBXX55lXTO6+5F3b1r1JrXRRxldIxO0Bly0SVqolvUQm1E0RQ9o1f0Zj1ZL9a79bFoLVnFTBX9gfX5A3hHlU4=</latexit>

1p
4

<latexit sha1_base64="HbGa8jFWS9KNKCwN6rF4ewuSWJU=">AAAB/XicbVDLSsNAFJ34rPUVHzs3wSK4KhmR6rLoxmUF+4AmlMl00g6dTOLMjVBD8FfcuFDErf/hzr9x2mahrQcuHM65l3vvCRLBNbjut7W0vLK6tl7aKG9ube/s2nv7LR2nirImjUWsOgHRTHDJmsBBsE6iGIkCwdrB6Hritx+Y0jyWdzBOmB+RgeQhpwSM1LMPPQgVoRnOM0/fK8hwLc97dsWtulM4iwQXpIIKNHr2l9ePaRoxCVQQrbvYTcDPiAJOBcvLXqpZQuiIDFjXUEkipv1sen3unBil74SxMiXBmaq/JzISaT2OAtMZERjqeW8i/ud1Uwgv/YzLJAUm6WxRmAoHYmcShdPnilEQY0MIVdzc6tAhMWmACaxsQsDzLy+S1lkV16r49rxSvyriKKEjdIxOEUYXqI5uUAM1EUWP6Bm9ojfryXqx3q2PWeuSVcwcoD+wPn8A8gKViw==</latexit>

1p
16

<latexit sha1_base64="Wzu8OGIeUVc6iZTpCri+/TCQK64=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5GSyCq5JIqS6LblxWsA9oQplMJ+3QySTO3Ag1BH/FjQtF3Pof7vwbp4+Fth64cDjnXu69J0gE1+A431ZhZXVtfaO4Wdra3tnds/cPWjpOFWVNGotYdQKimeCSNYGDYJ1EMRIFgrWD0fXEbz8wpXks72CcMD8iA8lDTgkYqWcfeRAqQjM3zzx9ryCrVfO8Z5edijMFXibunJTRHI2e/eX1Y5pGTAIVROuu6yTgZ0QBp4LlJS/VLCF0RAasa6gkEdN+Nr0+x6dG6eMwVqYk4Kn6eyIjkdbjKDCdEYGhXvQm4n9eN4Xw0s+4TFJgks4WhanAEONJFLjPFaMgxoYQqri5FdMhMWmACaxkQnAXX14mrfOKW6u4t9Vy/WoeRxEdoxN0hlx0geroBjVQE1H0iJ7RK3qznqwX6936mLUWrPnMIfoD6/MH9pmVjg==</latexit>

1p
64

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

1<latexit sha1_base64="QUWdm3PMmHJVRcuNt5SVsVTDOGs=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5KIaI9FLx4r2A9oQ9lsN+3SzSbuToQQ4l/x4kERr/4Qb/4bt20O2vpg4PHeDDPz/FhwDY7zbZXW1jc2t8rblZ3dvf0D+/Coo6NEUdamkYhUzyeaCS5ZGzgI1osVI6EvWNef3sz87iNTmkfyHtKYeSEZSx5wSsBIQ7s6gEARmrl5NtAPCrJGng/tmlN35sCrxC1IDRVoDe2vwSiiScgkUEG07rtODF5GFHAqWF4ZJJrFhE7JmPUNlSRk2svmx+f41CgjHETKlAQ8V39PZCTUOg190xkSmOhlbyb+5/UTCBpexmWcAJN0sShIBIYIz5LAI64YBZEaQqji5lZMJ8SEASavignBXX55lXTO6+5l3b27qDWvizjK6BidoDPkoivURLeohdqIohQ9o1f0Zj1ZL9a79bFoLVnFTBX9gfX5A35flVI=</latexit>

1p
8

<latexit sha1_base64="UtP1TwRCOIovCHB6hkolSOqY5n8=">AAAB83icbVDLSgNBEOyNrxhfUY9eBoPoKeyKqMegF48RzAOyS5idzCZDZh/M9IrLkt/w4kERr/6MN//GSbIHTSxoKKq66e7yEyk02va3VVpZXVvfKG9WtrZ3dveq+wdtHaeK8RaLZay6PtVcioi3UKDk3URxGvqSd/zx7dTvPHKlRRw9YJZwL6TDSASCUTSSm/WFi/wJ81M96Vdrdt2egSwTpyA1KNDsV7/cQczSkEfIJNW659gJejlVKJjkk4qbap5QNqZD3jM0oiHXXj67eUJOjDIgQaxMRUhm6u+JnIZaZ6FvOkOKI73oTcX/vF6KwbWXiyhJkUdsvihIJcGYTAMgA6E4Q5kZQpkS5lbCRlRRhiamignBWXx5mbTP685l3bm/qDVuijjKcATHcAYOXEED7qAJLWCQwDO8wpuVWi/Wu/Uxby1Zxcwh/IH1+QNmQJHs</latexit>

yi’s

<latexit sha1_base64="EimcDH+eRonDS6ajMgq0eBi6D0o=">AAAB73icbVBNSwMxEJ31s9avqkcvwSJ4KhsR9SIUvXis0C9o15JNs21oNrsmWXFZ+ie8eFDEq3/Hm//GtN2Dtj4YeLw3w8w8PxZcG9f9dpaWV1bX1gsbxc2t7Z3d0t5+U0eJoqxBIxGptk80E1yyhuFGsHasGAl9wVr+6Gbitx6Z0jySdZPGzAvJQPKAU2Ks1E7v60/oCuFeqexW3CnQIsE5KUOOWq/01e1HNAmZNFQQrTvYjY2XEWU4FWxc7CaaxYSOyIB1LJUkZNrLpveO0bFV+iiIlC1p0FT9PZGRUOs09G1nSMxQz3sT8T+vk5jg0su4jBPDJJ0tChKBTIQmz6M+V4wakVpCqOL2VkSHRBFqbERFGwKef3mRNE8r+LyC787K1es8jgIcwhGcAIYLqMIt1KABFAQ8wyu8OQ/Oi/PufMxal5x85gD+wPn8AcG4jyE=</latexit>

yTx = 1
<latexit sha1_base64="ZJ56SzDcltdUT+7hjsZW6DVmnzM=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbBi2VXRL0IRS8eK/RL2rVk07QNTbJLkhWXpb/CiwdFvPpzvPlvTNs9aOuDgcd7M8zMCyLOtHHdbye3tLyyupZfL2xsbm3vFHf3GjqMFaF1EvJQtQKsKWeS1g0znLYiRbEIOG0Go5uJ33ykSrNQ1kwSUV/ggWR9RrCx0n3yUHtCV+jE6xZLbtmdAi0SLyMlyFDtFr86vZDEgkpDONa67bmR8VOsDCOcjgudWNMIkxEe0LalEguq/XR68BgdWaWH+qGyJQ2aqr8nUiy0TkRgOwU2Qz3vTcT/vHZs+pd+ymQUGyrJbFE/5siEaPI96jFFieGJJZgoZm9FZIgVJsZmVLAhePMvL5LGadk7L3t3Z6XKdRZHHg7gEI7BgwuowC1UoQ4EBDzDK7w5ynlx3p2PWWvOyWb24Q+czx8tOo9Y</latexit>

yTx = �1

<latexit sha1_base64="ZJ56SzDcltdUT+7hjsZW6DVmnzM=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbBi2VXRL0IRS8eK/RL2rVk07QNTbJLkhWXpb/CiwdFvPpzvPlvTNs9aOuDgcd7M8zMCyLOtHHdbye3tLyyupZfL2xsbm3vFHf3GjqMFaF1EvJQtQKsKWeS1g0znLYiRbEIOG0Go5uJ33ykSrNQ1kwSUV/ggWR9RrCx0n3yUHtCV+jE6xZLbtmdAi0SLyMlyFDtFr86vZDEgkpDONa67bmR8VOsDCOcjgudWNMIkxEe0LalEguq/XR68BgdWaWH+qGyJQ2aqr8nUiy0TkRgOwU2Qz3vTcT/vHZs+pd+ymQUGyrJbFE/5siEaPI96jFFieGJJZgoZm9FZIgVJsZmVLAhePMvL5LGadk7L3t3Z6XKdRZHHg7gEI7BgwuowC1UoQ4EBDzDK7w5ynlx3p2PWWvOyWb24Q+czx8tOo9Y</latexit>

yTx = �1
<latexit sha1_base64="EimcDH+eRonDS6ajMgq0eBi6D0o=">AAAB73icbVBNSwMxEJ31s9avqkcvwSJ4KhsR9SIUvXis0C9o15JNs21oNrsmWXFZ+ie8eFDEq3/Hm//GtN2Dtj4YeLw3w8w8PxZcG9f9dpaWV1bX1gsbxc2t7Z3d0t5+U0eJoqxBIxGptk80E1yyhuFGsHasGAl9wVr+6Gbitx6Z0jySdZPGzAvJQPKAU2Ks1E7v60/oCuFeqexW3CnQIsE5KUOOWq/01e1HNAmZNFQQrTvYjY2XEWU4FWxc7CaaxYSOyIB1LJUkZNrLpveO0bFV+iiIlC1p0FT9PZGRUOs09G1nSMxQz3sT8T+vk5jg0su4jBPDJJ0tChKBTIQmz6M+V4wakVpCqOL2VkSHRBFqbERFGwKef3mRNE8r+LyC787K1es8jgIcwhGcAIYLqMIt1KABFAQ8wyu8OQ/Oi/PufMxal5x85gD+wPn8AcG4jyE=</latexit>

yTx = 1
<latexit sha1_base64="G2kgTMahiwnnimzaUKMB+uSaYD4=">AAAB9XicbVBNS8NAEN34WetX1aOXxSJ4KomIeix68VjBfkAby2Y7aZduNmF3opbQ/+HFgyJe/S/e/Ddu2xy09cHA470ZZuYFiRQGXffbWVpeWV1bL2wUN7e2d3ZLe/sNE6eaQ53HMtatgBmQQkEdBUpoJRpYFEhoBsPrid98AG1ErO5wlIAfsb4SoeAMrXTfQXjCIMwMi2BMu6WyW3GnoIvEy0mZ5Kh1S1+dXszTCBRyyYxpe26CfsY0Ci5hXOykBhLGh6wPbUuV3WL8bHr1mB5bpUfDWNtSSKfq74mMRcaMosB2RgwHZt6biP957RTDSz8TKkkRFJ8tClNJMaaTCGhPaOAoR5YwroW9lfIB04yjDapoQ/DmX14kjdOKd17xbs/K1as8jgI5JEfkhHjkglTJDamROuFEk2fySt6cR+fFeXc+Zq1LTj5zQP7A+fwByneSsw==</latexit>same

<latexit sha1_base64="XQc9Gx+TJpDcRHx10XCHoi38t30=">AAAB+3icbVBNS8NAEJ3Ur1q/Yj16CRbBU0lE1GPRi8cKthbaUDbbSbt0swm7G2kJ/StePCji1T/izX/jps1BWx8MPN6bYWZekHCmtOt+W6W19Y3NrfJ2ZWd3b//APqy2VZxKii0a81h2AqKQM4EtzTTHTiKRRAHHx2B8m/uPTygVi8WDniboR2QoWMgo0Ubq29WexokOwmzAJNJcm/Xtmlt353BWiVeQGhRo9u2v3iCmaYRCU06U6npuov2MSM0ox1mllypMCB2TIXYNFSRC5Wfz22fOqVEGThhLU0I7c/X3REYipaZRYDojokdq2cvF/7xuqsNrP2MiSTUKulgUptzRsZMH4Swe5lNDCJXM3OrQEZGEahNXxYTgLb+8Strnde+y7t1f1Bo3RRxlOIYTOAMPrqABd9CEFlCYwDO8wps1s16sd+tj0Vqyipkj+APr8wfxApUH</latexit>

direction

<latexit sha1_base64="XQc9Gx+TJpDcRHx10XCHoi38t30=">AAAB+3icbVBNS8NAEJ3Ur1q/Yj16CRbBU0lE1GPRi8cKthbaUDbbSbt0swm7G2kJ/StePCji1T/izX/jps1BWx8MPN6bYWZekHCmtOt+W6W19Y3NrfJ2ZWd3b//APqy2VZxKii0a81h2AqKQM4EtzTTHTiKRRAHHx2B8m/uPTygVi8WDniboR2QoWMgo0Ubq29WexokOwmzAJNJcm/Xtmlt353BWiVeQGhRo9u2v3iCmaYRCU06U6npuov2MSM0ox1mllypMCB2TIXYNFSRC5Wfz22fOqVEGThhLU0I7c/X3REYipaZRYDojokdq2cvF/7xuqsNrP2MiSTUKulgUptzRsZMH4Swe5lNDCJXM3OrQEZGEahNXxYTgLb+8Strnde+y7t1f1Bo3RRxlOIYTOAMPrqABd9CEFlCYwDO8wps1s16sd+tj0Vqyipkj+APr8wfxApUH</latexit>

direction

<latexit sha1_base64="39vTqvx+0aapVzweurxOO/js6EM=">AAAB+nicbVBNS8NAEN3Ur1q/Uj16CRbBU0lE1GPRi8cK9gPaUDbbSbt0kw27E7XE/hQvHhTx6i/x5r9x2+agrQ8GHu/NMDMvSATX6LrfVmFldW19o7hZ2tre2d2zy/tNLVPFoMGkkKodUA2Cx9BAjgLaiQIaBQJaweh66rfuQWku4zscJ+BHdBDzkDOKRurZ5S7CIwZhJpNEao4w6dkVt+rO4CwTLycVkqPes7+6fcnSCGJkgmrd8dwE/Ywq5EzApNRNNSSUjegAOobGNALtZ7PTJ86xUfpOKJWpGJ2Z+nsio5HW4ygwnRHFoV70puJ/XifF8NLPeJykCDGbLwpT4aB0pjk4fa6AoRgbQpni5laHDamiDE1aJROCt/jyMmmeVr3zqnd7Vqld5XEUySE5IifEIxekRm5InTQIIw/kmbySN+vJerHerY95a8HKZw7IH1ifP09clK8=</latexit>

opposite
<latexit sha1_base64="G2kgTMahiwnnimzaUKMB+uSaYD4=">AAAB9XicbVBNS8NAEN34WetX1aOXxSJ4KomIeix68VjBfkAby2Y7aZduNmF3opbQ/+HFgyJe/S/e/Ddu2xy09cHA470ZZuYFiRQGXffbWVpeWV1bL2wUN7e2d3ZLe/sNE6eaQ53HMtatgBmQQkEdBUpoJRpYFEhoBsPrid98AG1ErO5wlIAfsb4SoeAMrXTfQXjCIMwMi2BMu6WyW3GnoIvEy0mZ5Kh1S1+dXszTCBRyyYxpe26CfsY0Ci5hXOykBhLGh6wPbUuV3WL8bHr1mB5bpUfDWNtSSKfq74mMRcaMosB2RgwHZt6biP957RTDSz8TKkkRFJ8tClNJMaaTCGhPaOAoR5YwroW9lfIB04yjDapoQ/DmX14kjdOKd17xbs/K1as8jgI5JEfkhHjkglTJDamROuFEk2fySt6cR+fFeXc+Zq1LTj5zQP7A+fwByneSsw==</latexit>same

<latexit sha1_base64="XQc9Gx+TJpDcRHx10XCHoi38t30=">AAAB+3icbVBNS8NAEJ3Ur1q/Yj16CRbBU0lE1GPRi8cKthbaUDbbSbt0swm7G2kJ/StePCji1T/izX/jps1BWx8MPN6bYWZekHCmtOt+W6W19Y3NrfJ2ZWd3b//APqy2VZxKii0a81h2AqKQM4EtzTTHTiKRRAHHx2B8m/uPTygVi8WDniboR2QoWMgo0Ubq29WexokOwmzAJNJcm/Xtmlt353BWiVeQGhRo9u2v3iCmaYRCU06U6npuov2MSM0ox1mllypMCB2TIXYNFSRC5Wfz22fOqVEGThhLU0I7c/X3REYipaZRYDojokdq2cvF/7xuqsNrP2MiSTUKulgUptzRsZMH4Swe5lNDCJXM3OrQEZGEahNXxYTgLb+8Strnde+y7t1f1Bo3RRxlOIYTOAMPrqABd9CEFlCYwDO8wps1s16sd+tj0Vqyipkj+APr8wfxApUH</latexit>

direction

<latexit sha1_base64="XQc9Gx+TJpDcRHx10XCHoi38t30=">AAAB+3icbVBNS8NAEJ3Ur1q/Yj16CRbBU0lE1GPRi8cKthbaUDbbSbt0swm7G2kJ/StePCji1T/izX/jps1BWx8MPN6bYWZekHCmtOt+W6W19Y3NrfJ2ZWd3b//APqy2VZxKii0a81h2AqKQM4EtzTTHTiKRRAHHx2B8m/uPTygVi8WDniboR2QoWMgo0Ubq29WexokOwmzAJNJcm/Xtmlt353BWiVeQGhRo9u2v3iCmaYRCU06U6npuov2MSM0ox1mllypMCB2TIXYNFSRC5Wfz22fOqVEGThhLU0I7c/X3REYipaZRYDojokdq2cvF/7xuqsNrP2MiSTUKulgUptzRsZMH4Swe5lNDCJXM3OrQEZGEahNXxYTgLb+8Strnde+y7t1f1Bo3RRxlOIYTOAMPrqABd9CEFlCYwDO8wps1s16sd+tj0Vqyipkj+APr8wfxApUH</latexit>

direction

<latexit sha1_base64="39vTqvx+0aapVzweurxOO/js6EM=">AAAB+nicbVBNS8NAEN3Ur1q/Uj16CRbBU0lE1GPRi8cK9gPaUDbbSbt0kw27E7XE/hQvHhTx6i/x5r9x2+agrQ8GHu/NMDMvSATX6LrfVmFldW19o7hZ2tre2d2zy/tNLVPFoMGkkKodUA2Cx9BAjgLaiQIaBQJaweh66rfuQWku4zscJ+BHdBDzkDOKRurZ5S7CIwZhJpNEao4w6dkVt+rO4CwTLycVkqPes7+6fcnSCGJkgmrd8dwE/Ywq5EzApNRNNSSUjegAOobGNALtZ7PTJ86xUfpOKJWpGJ2Z+nsio5HW4ygwnRHFoV70puJ/XifF8NLPeJykCDGbLwpT4aB0pjk4fa6AoRgbQpni5laHDamiDE1aJROCt/jyMmmeVr3zqnd7Vqld5XEUySE5IifEIxekRm5InTQIIw/kmbySN+vJerHerY95a8HKZw7IH1ifP09clK8=</latexit>

opposite

<latexit sha1_base64="Pv9W7D3cHVNPc7H/OCwgrReMTvI=">AAAB73icbVBNSwMxEJ34WetX1aOXYBE8lV0R9SIUvXis0C9o15JNs21oNrsmWXFZ+ie8eFDEq3/Hm//GtN2Dtj4YeLw3w8w8PxZcG8f5RkvLK6tr64WN4ubW9s5uaW+/qaNEUdagkYhU2yeaCS5Zw3AjWDtWjIS+YC1/dDPxW49MaR7Juklj5oVkIHnAKTFWaqf39Sd8hZ1eqexUnCnwInFzUoYctV7pq9uPaBIyaaggWndcJzZeRpThVLBxsZtoFhM6IgPWsVSSkGkvm947xsdW6eMgUrakwVP190RGQq3T0LedITFDPe9NxP+8TmKCSy/jMk4Mk3S2KEgENhGePI/7XDFqRGoJoYrbWzEdEkWosREVbQju/MuLpHlacc8r7t1ZuXqdx1GAQziCE3DhAqpwCzVoAAUBz/AKb+gBvaB39DFrXUL5zAH8Afr8AcA0jyA=</latexit>

yTx = 0
<latexit sha1_base64="Pv9W7D3cHVNPc7H/OCwgrReMTvI=">AAAB73icbVBNSwMxEJ34WetX1aOXYBE8lV0R9SIUvXis0C9o15JNs21oNrsmWXFZ+ie8eFDEq3/Hm//GtN2Dtj4YeLw3w8w8PxZcG8f5RkvLK6tr64WN4ubW9s5uaW+/qaNEUdagkYhU2yeaCS5Zw3AjWDtWjIS+YC1/dDPxW49MaR7Juklj5oVkIHnAKTFWaqf39Sd8hZ1eqexUnCnwInFzUoYctV7pq9uPaBIyaaggWndcJzZeRpThVLBxsZtoFhM6IgPWsVSSkGkvm947xsdW6eMgUrakwVP190RGQq3T0LedITFDPe9NxP+8TmKCSy/jMk4Mk3S2KEgENhGePI/7XDFqRGoJoYrbWzEdEkWosREVbQju/MuLpHlacc8r7t1ZuXqdx1GAQziCE3DhAqpwCzVoAAUBz/AKb+gBvaB39DFrXUL5zAH8Afr8AcA0jyA=</latexit>

yTx = 0
<latexit sha1_base64="6ZiOlLQOabpBBSGrHiYGux/CWoQ=">AAAB/HicbVBNS8NAEN34WetXtEcvi0XwVBIR9Vj04rGC/YA2lM120y7d7IbdiRhC/StePCji1R/izX/jts1BWx8MPN6bYWZemAhuwPO+nZXVtfWNzdJWeXtnd2/fPThsGZVqyppUCaU7ITFMcMmawEGwTqIZiUPB2uH4Zuq3H5g2XMl7yBIWxGQoecQpASv13UoP2COEUa40jNRQSSImfbfq1bwZ8DLxC1JFBRp996s3UDSNmQQqiDFd30sgyIkGTgWblHupYQmhYzJkXUsliZkJ8tnxE3xilQGOlLYlAc/U3xM5iY3J4tB2xgRGZtGbiv953RSiqyDnMkmBSTpfFKUCg8LTJPCAa0ZBZJYQqrm9FdMR0YSCzatsQ/AXX14mrbOaf1Hz786r9esijhI6QsfoFPnoEtXRLWqgJqIoQ8/oFb05T86L8+58zFtXnGKmgv7A+fwB2p2VjQ==</latexit>

orthogonal
<latexit sha1_base64="6ZiOlLQOabpBBSGrHiYGux/CWoQ=">AAAB/HicbVBNS8NAEN34WetXtEcvi0XwVBIR9Vj04rGC/YA2lM120y7d7IbdiRhC/StePCji1R/izX/jts1BWx8MPN6bYWZemAhuwPO+nZXVtfWNzdJWeXtnd2/fPThsGZVqyppUCaU7ITFMcMmawEGwTqIZiUPB2uH4Zuq3H5g2XMl7yBIWxGQoecQpASv13UoP2COEUa40jNRQSSImfbfq1bwZ8DLxC1JFBRp996s3UDSNmQQqiDFd30sgyIkGTgWblHupYQmhYzJkXUsliZkJ8tnxE3xilQGOlLYlAc/U3xM5iY3J4tB2xgRGZtGbiv953RSiqyDnMkmBSTpfFKUCg8LTJPCAa0ZBZJYQqrm9FdMR0YSCzatsQ/AXX14mrbOaf1Hz786r9esijhI6QsfoFPnoEtXRLWqgJqIoQ8/oFb05T86L8+58zFtXnGKmgv7A+fwB2p2VjQ==</latexit>

orthogonal

<latexit sha1_base64="Pv9W7D3cHVNPc7H/OCwgrReMTvI=">AAAB73icbVBNSwMxEJ34WetX1aOXYBE8lV0R9SIUvXis0C9o15JNs21oNrsmWXFZ+ie8eFDEq3/Hm//GtN2Dtj4YeLw3w8w8PxZcG8f5RkvLK6tr64WN4ubW9s5uaW+/qaNEUdagkYhU2yeaCS5Zw3AjWDtWjIS+YC1/dDPxW49MaR7Juklj5oVkIHnAKTFWaqf39Sd8hZ1eqexUnCnwInFzUoYctV7pq9uPaBIyaaggWndcJzZeRpThVLBxsZtoFhM6IgPWsVSSkGkvm947xsdW6eMgUrakwVP190RGQq3T0LedITFDPe9NxP+8TmKCSy/jMk4Mk3S2KEgENhGePI/7XDFqRGoJoYrbWzEdEkWosREVbQju/MuLpHlacc8r7t1ZuXqdx1GAQziCE3DhAqpwCzVoAAUBz/AKb+gBvaB39DFrXUL5zAH8Afr8AcA0jyA=</latexit>

yTx = 0
<latexit sha1_base64="6ZiOlLQOabpBBSGrHiYGux/CWoQ=">AAAB/HicbVBNS8NAEN34WetXtEcvi0XwVBIR9Vj04rGC/YA2lM120y7d7IbdiRhC/StePCji1R/izX/jts1BWx8MPN6bYWZemAhuwPO+nZXVtfWNzdJWeXtnd2/fPThsGZVqyppUCaU7ITFMcMmawEGwTqIZiUPB2uH4Zuq3H5g2XMl7yBIWxGQoecQpASv13UoP2COEUa40jNRQSSImfbfq1bwZ8DLxC1JFBRp996s3UDSNmQQqiDFd30sgyIkGTgWblHupYQmhYzJkXUsliZkJ8tnxE3xilQGOlLYlAc/U3xM5iY3J4tB2xgRGZtGbiv953RSiqyDnMkmBSTpfFKUCg8LTJPCAa0ZBZJYQqrm9FdMR0YSCzatsQ/AXX14mrbOaf1Hz786r9esijhI6QsfoFPnoEtXRLWqgJqIoQ8/oFb05T86L8+58zFtXnGKmgv7A+fwB2p2VjQ==</latexit>

orthogonal

<latexit sha1_base64="Pv9W7D3cHVNPc7H/OCwgrReMTvI=">AAAB73icbVBNSwMxEJ34WetX1aOXYBE8lV0R9SIUvXis0C9o15JNs21oNrsmWXFZ+ie8eFDEq3/Hm//GtN2Dtj4YeLw3w8w8PxZcG8f5RkvLK6tr64WN4ubW9s5uaW+/qaNEUdagkYhU2yeaCS5Zw3AjWDtWjIS+YC1/dDPxW49MaR7Juklj5oVkIHnAKTFWaqf39Sd8hZ1eqexUnCnwInFzUoYctV7pq9uPaBIyaaggWndcJzZeRpThVLBxsZtoFhM6IgPWsVSSkGkvm947xsdW6eMgUrakwVP190RGQq3T0LedITFDPe9NxP+8TmKCSy/jMk4Mk3S2KEgENhGePI/7XDFqRGoJoYrbWzEdEkWosREVbQju/MuLpHlacc8r7t1ZuXqdx1GAQziCE3DhAqpwCzVoAAUBz/AKb+gBvaB39DFrXUL5zAH8Afr8AcA0jyA=</latexit>

yTx = 0
<latexit sha1_base64="6ZiOlLQOabpBBSGrHiYGux/CWoQ=">AAAB/HicbVBNS8NAEN34WetXtEcvi0XwVBIR9Vj04rGC/YA2lM120y7d7IbdiRhC/StePCji1R/izX/jts1BWx8MPN6bYWZemAhuwPO+nZXVtfWNzdJWeXtnd2/fPThsGZVqyppUCaU7ITFMcMmawEGwTqIZiUPB2uH4Zuq3H5g2XMl7yBIWxGQoecQpASv13UoP2COEUa40jNRQSSImfbfq1bwZ8DLxC1JFBRp996s3UDSNmQQqiDFd30sgyIkGTgWblHupYQmhYzJkXUsliZkJ8tnxE3xilQGOlLYlAc/U3xM5iY3J4tB2xgRGZtGbiv953RSiqyDnMkmBSTpfFKUCg8LTJPCAa0ZBZJYQqrm9FdMR0YSCzatsQ/AXX14mrbOaf1Hz786r9esijhI6QsfoFPnoEtXRLWqgJqIoQ8/oFb05T86L8+58zFtXnGKmgv7A+fwB2p2VjQ==</latexit>

orthogonal

Correlation 

Optimal “slope” 
(Least squares)

<latexit sha1_base64="g79p2IYDlxhvjzG/eAwvkmX69mw=">AAACMXicbVDLSgMxFM34rONr1KWbYBFclZki6kYouumyQl/QqSWTpm1o5kFyRzqM/SU3/om46UIRt/6E6QPswwMJJ+fcy809XiS4AtseGWvrG5tb25kdc3dv/+DQOjquqjCWlFVoKEJZ94higgesAhwEq0eSEd8TrOb178d+7YlJxcOgDEnEmj7pBrzDKQEttaxi8ljGA3xruh7vPk8unOC/RyuP563BouXSUGEXegxIy8raOXsCvEqcGcmiGUot681thzT2WQBUEKUajh1BMyUSOBVsaLqxYhGhfdJlDU0D4jPVTCcbD/G5Vtq4E0p9AsATdb4jJb5Sie/pSp9ATy17Y/E/rxFD56aZ8iCKgQV0OqgTCwwhHseH21wyCiLRhFDJ9V8x7RFJKOiQTR2Cs7zyKqnmc85Vznm4zBbuZnFk0Ck6QxfIQdeogIqohCqIohf0jj7Qp/FqjIwv43taumbMek7QAoyfXy8DqQs=</latexit>

yTx =
����y

����
2

����x
����
2
cos ✓

<latexit sha1_base64="DOAlfII+q8SYEixo2hGBc77LIvA=">AAACAXicbZC7SgNBFIZn4y3G26qNYDMYhFgYdkXURgjaWEbIDZJNmJ1MkiGzF2bOSpYlNr6KjYUitr6FnW/jJNlCE38Y+PjPOZw5vxsKrsCyvo3M0vLK6lp2PbexubW9Y+7u1VQQScqqNBCBbLhEMcF9VgUOgjVCyYjnClZ3h7eTev2BScUDvwJxyByP9H3e45SAtjrmQQsGDAi+xoVRuzI6aSen9lhT3DHzVtGaCi+CnUIepSp3zK9WN6CRx3yggijVtK0QnIRI4FSwca4VKRYSOiR91tToE48pJ5leMMbH2uniXiD18wFP3d8TCfGUij1Xd3oEBmq+NjH/qzUj6F05CffDCJhPZ4t6kcAQ4EkcuMsloyBiDYRKrv+K6YBIQkGHltMh2PMnL0LtrGhfFO3783zpJo0jiw7RESogG12iErpDZVRFFD2iZ/SK3own48V4Nz5mrRkjndlHf2R8/gDR9pXa</latexit>

✓ = (xTx)�1xT y

<latexit sha1_base64="iG3fvMCc1pAPz+24urMNE47M5aE=">AAACDnicbZC7SgNBFIZn4y3G26qlzWAIWIXdIGojBG0sI5gLZEOYncwmQ2Znl5mzYtjkCWx8FRsLRWyt7XwbJ5sUmvjDwMd/zuHM+f1YcA2O823lVlbX1jfym4Wt7Z3dPXv/oKGjRFFWp5GIVMsnmgkuWR04CNaKFSOhL1jTH15P6817pjSP5B2MYtYJSV/ygFMCxuraJXyJvUARmo7Ho/G4W5kYeMjAo5HGHgwYkK5ddMpOJrwM7hyKaK5a1/7yehFNQiaBCqJ123Vi6KREAaeCTQpeollM6JD0WdugJCHTnTQ7Z4JLxunhIFLmScCZ+3siJaHWo9A3nSGBgV6sTc3/au0EgotOymWcAJN0tihIBIYIT7PBPa4YBTEyQKji5q+YDogJB0yCBROCu3jyMjQqZfes7N6eFqtX8zjy6AgdoxPkonNURTeohuqIokf0jF7Rm/VkvVjv1sesNWfNZw7RH1mfP+x8nK4=</latexit>

=
||y||2
||x||2

cos ✓
<latexit sha1_base64="KRQTS1NNt+kRtFfelBN2tQp4ieU=">AAACFnicbZDLSgMxFIYz9VbrrerSTbAIblpmRNRl0Y3LCvYCnTJk0kwbmskMyRlxqH0KN76KGxeKuBV3vo1pO4q2Hkj4+f5zSM7vx4JrsO1PK7ewuLS8kl8trK1vbG4Vt3caOkoUZXUaiUi1fKKZ4JLVgYNgrVgxEvqCNf3Bxdhv3jCleSSvIY1ZJyQ9yQNOCRjkFctuyKXnQp8BwW7B9XnvbnLhtHz7jX+gVyzZFXtSeF44mSihrGpe8cPtRjQJmQQqiNZtx46hMyQKOBVsVHATzWJCB6TH2kZKEjLdGU7WGuEDQ7o4iJQ5EvCE/p4YklDrNPRNZ0igr2e9MfzPaycQnHWGXMYJMEmnDwWJwBDhcUa4yxWjIFIjCFXc/BXTPlGEgkmyYEJwZleeF42jinNSca6OS9XzLI482kP76BA56BRV0SWqoTqi6B49omf0Yj1YT9ar9TZtzVnZzC76U9b7Fyhqn2I=</latexit>

min
✓

����y � x✓
����

<latexit sha1_base64="1PFUHrkM9ZET4wYGTBbYyhDirNw=">AAACB3icbVDLSgMxFL3js9bXqEtBgkVwVWaKqBuh6MZlBfuAdhgyaaYNzWSGJCOW2p0bf8WNC0Xc+gvu/BvT6Sy09UBuDufcS3JPkHCmtON8WwuLS8srq4W14vrG5ta2vbPbUHEqCa2TmMeyFWBFORO0rpnmtJVIiqOA02YwuJr4zTsqFYvFrR4m1ItwT7CQEayN5NsHnYD1HrKC7tH0zqpfQRfI9e2SU3YyoHni5qQEOWq+/dXpxiSNqNCEY6XarpNob4SlZoTTcbGTKppgMsA92jZU4Igqb5TtMUZHRumiMJbmCI0y9ffECEdKDaPAdEZY99WsNxH/89qpDs+9ERNJqqkg04fClCMdo0koqMskJZoPDcFEMvNXRPpYYqJNdEUTgju78jxpVMruadm9OSlVL/M4CrAPh3AMLpxBFa6hBnUg8AjP8Apv1pP1Yr1bH9PWBSuf2YM/sD5/AActmBw=</latexit>����x
����
2
= 1

<latexit sha1_base64="lg5XvDB5yr7O2J5wpdZLiQKoEvU=">AAACB3icbVDLSgMxFL1TX7W+Rl0KEiyCqzJTRN0IRTcuK9gHtMOQSTNtaOZBkhGGsTs3/oobF4q49Rfc+Tem01lo64HcHM65l+QeL+ZMKsv6NkpLyyura+X1ysbm1vaOubvXllEiCG2RiEei62FJOQtpSzHFaTcWFAcepx1vfD31O/dUSBaFdyqNqRPgYch8RrDSkmse9j02fMgLStHszqtbR5fIds2qVbNyoEViF6QKBZqu+dUfRCQJaKgIx1L2bCtWToaFYoTTSaWfSBpjMsZD2tM0xAGVTpbvMUHHWhkgPxL6hArl6u+JDAdSpoGnOwOsRnLem4r/eb1E+RdOxsI4UTQks4f8hCMVoWkoaMAEJYqnmmAimP4rIiMsMFE6uooOwZ5feZG06zX7rGbfnlYbV0UcZTiAIzgBG86hATfQhBYQeIRneIU348l4Md6Nj1lryShm9uEPjM8fCMOYHQ==</latexit>����y
����
2
= 1

For

<latexit sha1_base64="KumzqhlM8we9W5XfKZZqFB+CYE8=">AAACGnicbVDLSsNAFJ34rPVVdelmsIhuLImIuiy6cVnBPqAJYTKdtkMnkzBzI5bY73Djr7hxoYg7cePfOE0DauuBezmccy8z9wSx4Bps+8uam19YXFourBRX19Y3Nktb2w0dJYqyOo1EpFoB0UxwyerAQbBWrBgJA8GaweBy7DdvmdI8kjcwjJkXkp7kXU4JGMkvOW7IpZ+60GdADkbYLboB791nDd8dDXMD/6h+qWxX7Ax4ljg5KaMcNb/04XYimoRMAhVE67Zjx+ClRAGngo2KbqJZTOiA9FjbUElCpr00O22E943Swd1ImZKAM/X3RkpCrYdhYCZDAn097Y3F/7x2At1zL+UyToBJOnmomwgMER7nhDtcMQpiaAihipu/YtonilAwaRZNCM70ybOkcVxxTivO9Um5epHHUUC7aA8dIgedoSq6QjVURxQ9oCf0gl6tR+vZerPeJ6NzVr6zg/7A+vwG8Jug0A==</latexit>

min
✓0

����x� y✓0
���� <latexit sha1_base64="AYeHs6QOkx7Nb+3lx3sZFN1v19E=">AAACAnicbZC7SgNBFIZn4y3G26qV2AwGMRaGXRG1EYI2lhFyg2QTZieTZMjshZmz4rIEG1/FxkIRW5/CzrdxkmyhiT8MfPznHM6c3w0FV2BZ30ZmYXFpeSW7mltb39jcMrd3aiqIJGVVGohANlyimOA+qwIHwRqhZMRzBau7w5txvX7PpOKBX4E4ZI5H+j7vcUpAWx1zrwUDBuQIX+FC3K7Ex+3kxB5peuiYeatoTYTnwU4hj1KVO+ZXqxvQyGM+UEGUatpWCE5CJHAq2CjXihQLCR2SPmtq9InHlJNMThjhQ+10cS+Q+vmAJ+7viYR4SsWeqzs9AgM1Wxub/9WaEfQunYT7YQTMp9NFvUhgCPA4D9zlklEQsQZCJdd/xXRAJKGgU8vpEOzZk+ehdlq0z4v23Vm+dJ3GkUX76AAVkI0uUAndojKqIooe0TN6RW/Gk/FivBsf09aMkc7soj8yPn8AOqSWDQ==</latexit>

✓0 = (yT y)�1yTx

<latexit sha1_base64="NivppvwL7eysVmnBvlOYs9bj6Ac=">AAACDXicbZC7SgNBFIZn4y3GW9TSZjAKVmE3iNoIQRvLCOYC2bDMTmaTIbM7y8xZMezmBWx8FRsLRWzt7XwbJ5dCE38Y+PjPOZw5vx8LrsG2v63c0vLK6lp+vbCxubW9U9zda2iZKMrqVAqpWj7RTPCI1YGDYK1YMRL6gjX9wfW43rxnSnMZ3cEwZp2Q9CIecErAWF7x6BK7gSI0zbKHLPMqIwPDCbhUauxCnwHxiiW7bE+EF8GZQQnNVPOKX25X0iRkEVBBtG47dgydlCjgVLBRwU00iwkdkB5rG4xIyHQnnVwzwsfG6eJAKvMiwBP390RKQq2HoW86QwJ9PV8bm//V2gkEF52UR3ECLKLTRUEiMEg8jgZ3uWIUxNAAoYqbv2LaJyYcMAEWTAjO/MmL0KiUnbOyc3taql7N4sijA3SITpCDzlEV3aAaqiOKHtEzekVv1pP1Yr1bH9PWnDWb2Ud/ZH3+AJIqnIQ=</latexit>

=
||x||2
||y||2

cos ✓

<latexit sha1_base64="khGAZZc9PsLv3hazeo0Wm387IME=">AAAB+3icbVBNS8NAEN3Ur1q/Yj16WSyip5KIqAeFohePFfoFbSyb7aZdutmE3Ym0hP4VLx4U8eof8ea/cdvmoK0PBh7vzTAzz48F1+A431ZuZXVtfSO/Wdja3tnds/eLDR0lirI6jUSkWj7RTHDJ6sBBsFasGAl9wZr+8G7qN5+Y0jySNRjHzAtJX/KAUwJG6trF8WNthG9wBwYMyAm+xm7XLjllZwa8TNyMlFCGatf+6vQimoRMAhVE67brxOClRAGngk0KnUSzmNAh6bO2oZKETHvp7PYJPjZKDweRMiUBz9TfEykJtR6HvukMCQz0ojcV//PaCQRXXsplnACTdL4oSASGCE+DwD2uGAUxNoRQxc2tmA6IIhRMXAUTgrv48jJpnJXdi7L7cF6q3GZx5NEhOkKnyEWXqILuURXVEUUj9Ixe0Zs1sV6sd+tj3pqzspkD9AfW5w+A9ZLL</latexit>

yTx = ✓0 < 1

Relationship to Regression



<latexit sha1_base64="rZFbP9/+iCpDKb7e6ByNUNooboQ=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5IUUY9FLx4r2A9oQtlsN+3SzSbuToQS4l/x4kERr/4Qb/4bt20O2vpg4PHeDDPzgkRwDY7zbZXW1jc2t8rblZ3dvf0D+/Coo+NUUdamsYhVLyCaCS5ZGzgI1ksUI1EgWDeY3Mz87iNTmsfyHqYJ8yMykjzklICRBnbVg1ARmrl55ukHBVkjzwd2zak7c+BV4hakhgq0BvaXN4xpGjEJVBCt+66TgJ8RBZwKlle8VLOE0AkZsb6hkkRM+9n8+ByfGmWIw1iZkoDn6u+JjERaT6PAdEYExnrZm4n/ef0Uwis/4zJJgUm6WBSmAkOMZ0ngIVeMgpgaQqji5lZMx8SEASavignBXX55lXQadfei7t6d15rXRRxldIxO0Bly0SVqolvUQm1E0RQ9o1f0Zj1ZL9a79bFoLVnFTBX9gfX5A3U7lUw=</latexit>

1p
2

<latexit sha1_base64="FqR3tR+n5cRqz/P+RMdHb1w5G0Y=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5JIUY9FLx4r2A9oQtlsN+3SzSbuToQS4l/x4kERr/4Qb/4bt20O2vpg4PHeDDPzgkRwDY7zbZXW1jc2t8rblZ3dvf0D+/Coo+NUUdamsYhVLyCaCS5ZGzgI1ksUI1EgWDeY3Mz87iNTmsfyHqYJ8yMykjzklICRBnbVg1ARmrl55ukHBVkjzwd2zak7c+BV4hakhgq0BvaXN4xpGjEJVBCt+66TgJ8RBZwKlle8VLOE0AkZsb6hkkRM+9n8+ByfGmWIw1iZkoDn6u+JjERaT6PAdEYExnrZm4n/ef0Uwis/4zJJgUm6WBSmAkOMZ0ngIVeMgpgaQqji5lZMx8SEASavignBXX55lXTO6+5F3b1r1JrXRRxldIxO0Bly0SVqolvUQm1E0RQ9o1f0Zj1ZL9a79bFoLVnFTBX9gfX5A3hHlU4=</latexit>

1p
4

<latexit sha1_base64="HbGa8jFWS9KNKCwN6rF4ewuSWJU=">AAAB/XicbVDLSsNAFJ34rPUVHzs3wSK4KhmR6rLoxmUF+4AmlMl00g6dTOLMjVBD8FfcuFDErf/hzr9x2mahrQcuHM65l3vvCRLBNbjut7W0vLK6tl7aKG9ube/s2nv7LR2nirImjUWsOgHRTHDJmsBBsE6iGIkCwdrB6Hritx+Y0jyWdzBOmB+RgeQhpwSM1LMPPQgVoRnOM0/fK8hwLc97dsWtulM4iwQXpIIKNHr2l9ePaRoxCVQQrbvYTcDPiAJOBcvLXqpZQuiIDFjXUEkipv1sen3unBil74SxMiXBmaq/JzISaT2OAtMZERjqeW8i/ud1Uwgv/YzLJAUm6WxRmAoHYmcShdPnilEQY0MIVdzc6tAhMWmACaxsQsDzLy+S1lkV16r49rxSvyriKKEjdIxOEUYXqI5uUAM1EUWP6Bm9ojfryXqx3q2PWeuSVcwcoD+wPn8A8gKViw==</latexit>

1p
16

<latexit sha1_base64="Wzu8OGIeUVc6iZTpCri+/TCQK64=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5GSyCq5JIqS6LblxWsA9oQplMJ+3QySTO3Ag1BH/FjQtF3Pof7vwbp4+Fth64cDjnXu69J0gE1+A431ZhZXVtfaO4Wdra3tnds/cPWjpOFWVNGotYdQKimeCSNYGDYJ1EMRIFgrWD0fXEbz8wpXks72CcMD8iA8lDTgkYqWcfeRAqQjM3zzx9ryCrVfO8Z5edijMFXibunJTRHI2e/eX1Y5pGTAIVROuu6yTgZ0QBp4LlJS/VLCF0RAasa6gkEdN+Nr0+x6dG6eMwVqYk4Kn6eyIjkdbjKDCdEYGhXvQm4n9eN4Xw0s+4TFJgks4WhanAEONJFLjPFaMgxoYQqri5FdMhMWmACaxkQnAXX14mrfOKW6u4t9Vy/WoeRxEdoxN0hlx0geroBjVQE1H0iJ7RK3qznqwX6936mLUWrPnMIfoD6/MH9pmVjg==</latexit>

1p
64

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

1<latexit sha1_base64="QUWdm3PMmHJVRcuNt5SVsVTDOGs=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5KIaI9FLx4r2A9oQ9lsN+3SzSbuToQQ4l/x4kERr/4Qb/4bt20O2vpg4PHeDDPz/FhwDY7zbZXW1jc2t8rblZ3dvf0D+/Coo6NEUdamkYhUzyeaCS5ZGzgI1osVI6EvWNef3sz87iNTmkfyHtKYeSEZSx5wSsBIQ7s6gEARmrl5NtAPCrJGng/tmlN35sCrxC1IDRVoDe2vwSiiScgkUEG07rtODF5GFHAqWF4ZJJrFhE7JmPUNlSRk2svmx+f41CgjHETKlAQ8V39PZCTUOg190xkSmOhlbyb+5/UTCBpexmWcAJN0sShIBIYIz5LAI64YBZEaQqji5lZMJ8SEASavignBXX55lXTO6+5l3b27qDWvizjK6BidoDPkoivURLeohdqIohQ9o1f0Zj1ZL9a79bFoLVnFTBX9gfX5A35flVI=</latexit>

1p
8

<latexit sha1_base64="UtP1TwRCOIovCHB6hkolSOqY5n8=">AAAB83icbVDLSgNBEOyNrxhfUY9eBoPoKeyKqMegF48RzAOyS5idzCZDZh/M9IrLkt/w4kERr/6MN//GSbIHTSxoKKq66e7yEyk02va3VVpZXVvfKG9WtrZ3dveq+wdtHaeK8RaLZay6PtVcioi3UKDk3URxGvqSd/zx7dTvPHKlRRw9YJZwL6TDSASCUTSSm/WFi/wJ81M96Vdrdt2egSwTpyA1KNDsV7/cQczSkEfIJNW659gJejlVKJjkk4qbap5QNqZD3jM0oiHXXj67eUJOjDIgQaxMRUhm6u+JnIZaZ6FvOkOKI73oTcX/vF6KwbWXiyhJkUdsvihIJcGYTAMgA6E4Q5kZQpkS5lbCRlRRhiamignBWXx5mbTP685l3bm/qDVuijjKcATHcAYOXEED7qAJLWCQwDO8wpuVWi/Wu/Uxby1Zxcwh/IH1+QNmQJHs</latexit>

yi’s

<latexit sha1_base64="EimcDH+eRonDS6ajMgq0eBi6D0o=">AAAB73icbVBNSwMxEJ31s9avqkcvwSJ4KhsR9SIUvXis0C9o15JNs21oNrsmWXFZ+ie8eFDEq3/Hm//GtN2Dtj4YeLw3w8w8PxZcG9f9dpaWV1bX1gsbxc2t7Z3d0t5+U0eJoqxBIxGptk80E1yyhuFGsHasGAl9wVr+6Gbitx6Z0jySdZPGzAvJQPKAU2Ks1E7v60/oCuFeqexW3CnQIsE5KUOOWq/01e1HNAmZNFQQrTvYjY2XEWU4FWxc7CaaxYSOyIB1LJUkZNrLpveO0bFV+iiIlC1p0FT9PZGRUOs09G1nSMxQz3sT8T+vk5jg0su4jBPDJJ0tChKBTIQmz6M+V4wakVpCqOL2VkSHRBFqbERFGwKef3mRNE8r+LyC787K1es8jgIcwhGcAIYLqMIt1KABFAQ8wyu8OQ/Oi/PufMxal5x85gD+wPn8AcG4jyE=</latexit>

yTx = 1
<latexit sha1_base64="ZJ56SzDcltdUT+7hjsZW6DVmnzM=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbBi2VXRL0IRS8eK/RL2rVk07QNTbJLkhWXpb/CiwdFvPpzvPlvTNs9aOuDgcd7M8zMCyLOtHHdbye3tLyyupZfL2xsbm3vFHf3GjqMFaF1EvJQtQKsKWeS1g0znLYiRbEIOG0Go5uJ33ykSrNQ1kwSUV/ggWR9RrCx0n3yUHtCV+jE6xZLbtmdAi0SLyMlyFDtFr86vZDEgkpDONa67bmR8VOsDCOcjgudWNMIkxEe0LalEguq/XR68BgdWaWH+qGyJQ2aqr8nUiy0TkRgOwU2Qz3vTcT/vHZs+pd+ymQUGyrJbFE/5siEaPI96jFFieGJJZgoZm9FZIgVJsZmVLAhePMvL5LGadk7L3t3Z6XKdRZHHg7gEI7BgwuowC1UoQ4EBDzDK7w5ynlx3p2PWWvOyWb24Q+czx8tOo9Y</latexit>

yTx = �1

<latexit sha1_base64="ZJ56SzDcltdUT+7hjsZW6DVmnzM=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbBi2VXRL0IRS8eK/RL2rVk07QNTbJLkhWXpb/CiwdFvPpzvPlvTNs9aOuDgcd7M8zMCyLOtHHdbye3tLyyupZfL2xsbm3vFHf3GjqMFaF1EvJQtQKsKWeS1g0znLYiRbEIOG0Go5uJ33ykSrNQ1kwSUV/ggWR9RrCx0n3yUHtCV+jE6xZLbtmdAi0SLyMlyFDtFr86vZDEgkpDONa67bmR8VOsDCOcjgudWNMIkxEe0LalEguq/XR68BgdWaWH+qGyJQ2aqr8nUiy0TkRgOwU2Qz3vTcT/vHZs+pd+ymQUGyrJbFE/5siEaPI96jFFieGJJZgoZm9FZIgVJsZmVLAhePMvL5LGadk7L3t3Z6XKdRZHHg7gEI7BgwuowC1UoQ4EBDzDK7w5ynlx3p2PWWvOyWb24Q+czx8tOo9Y</latexit>

yTx = �1
<latexit sha1_base64="EimcDH+eRonDS6ajMgq0eBi6D0o=">AAAB73icbVBNSwMxEJ31s9avqkcvwSJ4KhsR9SIUvXis0C9o15JNs21oNrsmWXFZ+ie8eFDEq3/Hm//GtN2Dtj4YeLw3w8w8PxZcG9f9dpaWV1bX1gsbxc2t7Z3d0t5+U0eJoqxBIxGptk80E1yyhuFGsHasGAl9wVr+6Gbitx6Z0jySdZPGzAvJQPKAU2Ks1E7v60/oCuFeqexW3CnQIsE5KUOOWq/01e1HNAmZNFQQrTvYjY2XEWU4FWxc7CaaxYSOyIB1LJUkZNrLpveO0bFV+iiIlC1p0FT9PZGRUOs09G1nSMxQz3sT8T+vk5jg0su4jBPDJJ0tChKBTIQmz6M+V4wakVpCqOL2VkSHRBFqbERFGwKef3mRNE8r+LyC787K1es8jgIcwhGcAIYLqMIt1KABFAQ8wyu8OQ/Oi/PufMxal5x85gD+wPn8AcG4jyE=</latexit>

yTx = 1
<latexit sha1_base64="G2kgTMahiwnnimzaUKMB+uSaYD4=">AAAB9XicbVBNS8NAEN34WetX1aOXxSJ4KomIeix68VjBfkAby2Y7aZduNmF3opbQ/+HFgyJe/S/e/Ddu2xy09cHA470ZZuYFiRQGXffbWVpeWV1bL2wUN7e2d3ZLe/sNE6eaQ53HMtatgBmQQkEdBUpoJRpYFEhoBsPrid98AG1ErO5wlIAfsb4SoeAMrXTfQXjCIMwMi2BMu6WyW3GnoIvEy0mZ5Kh1S1+dXszTCBRyyYxpe26CfsY0Ci5hXOykBhLGh6wPbUuV3WL8bHr1mB5bpUfDWNtSSKfq74mMRcaMosB2RgwHZt6biP957RTDSz8TKkkRFJ8tClNJMaaTCGhPaOAoR5YwroW9lfIB04yjDapoQ/DmX14kjdOKd17xbs/K1as8jgI5JEfkhHjkglTJDamROuFEk2fySt6cR+fFeXc+Zq1LTj5zQP7A+fwByneSsw==</latexit>same

<latexit sha1_base64="XQc9Gx+TJpDcRHx10XCHoi38t30=">AAAB+3icbVBNS8NAEJ3Ur1q/Yj16CRbBU0lE1GPRi8cKthbaUDbbSbt0swm7G2kJ/StePCji1T/izX/jps1BWx8MPN6bYWZekHCmtOt+W6W19Y3NrfJ2ZWd3b//APqy2VZxKii0a81h2AqKQM4EtzTTHTiKRRAHHx2B8m/uPTygVi8WDniboR2QoWMgo0Ubq29WexokOwmzAJNJcm/Xtmlt353BWiVeQGhRo9u2v3iCmaYRCU06U6npuov2MSM0ox1mllypMCB2TIXYNFSRC5Wfz22fOqVEGThhLU0I7c/X3REYipaZRYDojokdq2cvF/7xuqsNrP2MiSTUKulgUptzRsZMH4Swe5lNDCJXM3OrQEZGEahNXxYTgLb+8Strnde+y7t1f1Bo3RRxlOIYTOAMPrqABd9CEFlCYwDO8wps1s16sd+tj0Vqyipkj+APr8wfxApUH</latexit>

direction

<latexit sha1_base64="XQc9Gx+TJpDcRHx10XCHoi38t30=">AAAB+3icbVBNS8NAEJ3Ur1q/Yj16CRbBU0lE1GPRi8cKthbaUDbbSbt0swm7G2kJ/StePCji1T/izX/jps1BWx8MPN6bYWZekHCmtOt+W6W19Y3NrfJ2ZWd3b//APqy2VZxKii0a81h2AqKQM4EtzTTHTiKRRAHHx2B8m/uPTygVi8WDniboR2QoWMgo0Ubq29WexokOwmzAJNJcm/Xtmlt353BWiVeQGhRo9u2v3iCmaYRCU06U6npuov2MSM0ox1mllypMCB2TIXYNFSRC5Wfz22fOqVEGThhLU0I7c/X3REYipaZRYDojokdq2cvF/7xuqsNrP2MiSTUKulgUptzRsZMH4Swe5lNDCJXM3OrQEZGEahNXxYTgLb+8Strnde+y7t1f1Bo3RRxlOIYTOAMPrqABd9CEFlCYwDO8wps1s16sd+tj0Vqyipkj+APr8wfxApUH</latexit>

direction

<latexit sha1_base64="39vTqvx+0aapVzweurxOO/js6EM=">AAAB+nicbVBNS8NAEN3Ur1q/Uj16CRbBU0lE1GPRi8cK9gPaUDbbSbt0kw27E7XE/hQvHhTx6i/x5r9x2+agrQ8GHu/NMDMvSATX6LrfVmFldW19o7hZ2tre2d2zy/tNLVPFoMGkkKodUA2Cx9BAjgLaiQIaBQJaweh66rfuQWku4zscJ+BHdBDzkDOKRurZ5S7CIwZhJpNEao4w6dkVt+rO4CwTLycVkqPes7+6fcnSCGJkgmrd8dwE/Ywq5EzApNRNNSSUjegAOobGNALtZ7PTJ86xUfpOKJWpGJ2Z+nsio5HW4ygwnRHFoV70puJ/XifF8NLPeJykCDGbLwpT4aB0pjk4fa6AoRgbQpni5laHDamiDE1aJROCt/jyMmmeVr3zqnd7Vqld5XEUySE5IifEIxekRm5InTQIIw/kmbySN+vJerHerY95a8HKZw7IH1ifP09clK8=</latexit>

opposite
<latexit sha1_base64="G2kgTMahiwnnimzaUKMB+uSaYD4=">AAAB9XicbVBNS8NAEN34WetX1aOXxSJ4KomIeix68VjBfkAby2Y7aZduNmF3opbQ/+HFgyJe/S/e/Ddu2xy09cHA470ZZuYFiRQGXffbWVpeWV1bL2wUN7e2d3ZLe/sNE6eaQ53HMtatgBmQQkEdBUpoJRpYFEhoBsPrid98AG1ErO5wlIAfsb4SoeAMrXTfQXjCIMwMi2BMu6WyW3GnoIvEy0mZ5Kh1S1+dXszTCBRyyYxpe26CfsY0Ci5hXOykBhLGh6wPbUuV3WL8bHr1mB5bpUfDWNtSSKfq74mMRcaMosB2RgwHZt6biP957RTDSz8TKkkRFJ8tClNJMaaTCGhPaOAoR5YwroW9lfIB04yjDapoQ/DmX14kjdOKd17xbs/K1as8jgI5JEfkhHjkglTJDamROuFEk2fySt6cR+fFeXc+Zq1LTj5zQP7A+fwByneSsw==</latexit>same

<latexit sha1_base64="XQc9Gx+TJpDcRHx10XCHoi38t30=">AAAB+3icbVBNS8NAEJ3Ur1q/Yj16CRbBU0lE1GPRi8cKthbaUDbbSbt0swm7G2kJ/StePCji1T/izX/jps1BWx8MPN6bYWZekHCmtOt+W6W19Y3NrfJ2ZWd3b//APqy2VZxKii0a81h2AqKQM4EtzTTHTiKRRAHHx2B8m/uPTygVi8WDniboR2QoWMgo0Ubq29WexokOwmzAJNJcm/Xtmlt353BWiVeQGhRo9u2v3iCmaYRCU06U6npuov2MSM0ox1mllypMCB2TIXYNFSRC5Wfz22fOqVEGThhLU0I7c/X3REYipaZRYDojokdq2cvF/7xuqsNrP2MiSTUKulgUptzRsZMH4Swe5lNDCJXM3OrQEZGEahNXxYTgLb+8Strnde+y7t1f1Bo3RRxlOIYTOAMPrqABd9CEFlCYwDO8wps1s16sd+tj0Vqyipkj+APr8wfxApUH</latexit>

direction

<latexit sha1_base64="XQc9Gx+TJpDcRHx10XCHoi38t30=">AAAB+3icbVBNS8NAEJ3Ur1q/Yj16CRbBU0lE1GPRi8cKthbaUDbbSbt0swm7G2kJ/StePCji1T/izX/jps1BWx8MPN6bYWZekHCmtOt+W6W19Y3NrfJ2ZWd3b//APqy2VZxKii0a81h2AqKQM4EtzTTHTiKRRAHHx2B8m/uPTygVi8WDniboR2QoWMgo0Ubq29WexokOwmzAJNJcm/Xtmlt353BWiVeQGhRo9u2v3iCmaYRCU06U6npuov2MSM0ox1mllypMCB2TIXYNFSRC5Wfz22fOqVEGThhLU0I7c/X3REYipaZRYDojokdq2cvF/7xuqsNrP2MiSTUKulgUptzRsZMH4Swe5lNDCJXM3OrQEZGEahNXxYTgLb+8Strnde+y7t1f1Bo3RRxlOIYTOAMPrqABd9CEFlCYwDO8wps1s16sd+tj0Vqyipkj+APr8wfxApUH</latexit>

direction

<latexit sha1_base64="39vTqvx+0aapVzweurxOO/js6EM=">AAAB+nicbVBNS8NAEN3Ur1q/Uj16CRbBU0lE1GPRi8cK9gPaUDbbSbt0kw27E7XE/hQvHhTx6i/x5r9x2+agrQ8GHu/NMDMvSATX6LrfVmFldW19o7hZ2tre2d2zy/tNLVPFoMGkkKodUA2Cx9BAjgLaiQIaBQJaweh66rfuQWku4zscJ+BHdBDzkDOKRurZ5S7CIwZhJpNEao4w6dkVt+rO4CwTLycVkqPes7+6fcnSCGJkgmrd8dwE/Ywq5EzApNRNNSSUjegAOobGNALtZ7PTJ86xUfpOKJWpGJ2Z+nsio5HW4ygwnRHFoV70puJ/XifF8NLPeJykCDGbLwpT4aB0pjk4fa6AoRgbQpni5laHDamiDE1aJROCt/jyMmmeVr3zqnd7Vqld5XEUySE5IifEIxekRm5InTQIIw/kmbySN+vJerHerY95a8HKZw7IH1ifP09clK8=</latexit>

opposite

<latexit sha1_base64="Pv9W7D3cHVNPc7H/OCwgrReMTvI=">AAAB73icbVBNSwMxEJ34WetX1aOXYBE8lV0R9SIUvXis0C9o15JNs21oNrsmWXFZ+ie8eFDEq3/Hm//GtN2Dtj4YeLw3w8w8PxZcG8f5RkvLK6tr64WN4ubW9s5uaW+/qaNEUdagkYhU2yeaCS5Zw3AjWDtWjIS+YC1/dDPxW49MaR7Juklj5oVkIHnAKTFWaqf39Sd8hZ1eqexUnCnwInFzUoYctV7pq9uPaBIyaaggWndcJzZeRpThVLBxsZtoFhM6IgPWsVSSkGkvm947xsdW6eMgUrakwVP190RGQq3T0LedITFDPe9NxP+8TmKCSy/jMk4Mk3S2KEgENhGePI/7XDFqRGoJoYrbWzEdEkWosREVbQju/MuLpHlacc8r7t1ZuXqdx1GAQziCE3DhAqpwCzVoAAUBz/AKb+gBvaB39DFrXUL5zAH8Afr8AcA0jyA=</latexit>

yTx = 0
<latexit sha1_base64="Pv9W7D3cHVNPc7H/OCwgrReMTvI=">AAAB73icbVBNSwMxEJ34WetX1aOXYBE8lV0R9SIUvXis0C9o15JNs21oNrsmWXFZ+ie8eFDEq3/Hm//GtN2Dtj4YeLw3w8w8PxZcG8f5RkvLK6tr64WN4ubW9s5uaW+/qaNEUdagkYhU2yeaCS5Zw3AjWDtWjIS+YC1/dDPxW49MaR7Juklj5oVkIHnAKTFWaqf39Sd8hZ1eqexUnCnwInFzUoYctV7pq9uPaBIyaaggWndcJzZeRpThVLBxsZtoFhM6IgPWsVSSkGkvm947xsdW6eMgUrakwVP190RGQq3T0LedITFDPe9NxP+8TmKCSy/jMk4Mk3S2KEgENhGePI/7XDFqRGoJoYrbWzEdEkWosREVbQju/MuLpHlacc8r7t1ZuXqdx1GAQziCE3DhAqpwCzVoAAUBz/AKb+gBvaB39DFrXUL5zAH8Afr8AcA0jyA=</latexit>

yTx = 0
<latexit sha1_base64="6ZiOlLQOabpBBSGrHiYGux/CWoQ=">AAAB/HicbVBNS8NAEN34WetXtEcvi0XwVBIR9Vj04rGC/YA2lM120y7d7IbdiRhC/StePCji1R/izX/jts1BWx8MPN6bYWZemAhuwPO+nZXVtfWNzdJWeXtnd2/fPThsGZVqyppUCaU7ITFMcMmawEGwTqIZiUPB2uH4Zuq3H5g2XMl7yBIWxGQoecQpASv13UoP2COEUa40jNRQSSImfbfq1bwZ8DLxC1JFBRp996s3UDSNmQQqiDFd30sgyIkGTgWblHupYQmhYzJkXUsliZkJ8tnxE3xilQGOlLYlAc/U3xM5iY3J4tB2xgRGZtGbiv953RSiqyDnMkmBSTpfFKUCg8LTJPCAa0ZBZJYQqrm9FdMR0YSCzatsQ/AXX14mrbOaf1Hz786r9esijhI6QsfoFPnoEtXRLWqgJqIoQ8/oFb05T86L8+58zFtXnGKmgv7A+fwB2p2VjQ==</latexit>

orthogonal
<latexit sha1_base64="6ZiOlLQOabpBBSGrHiYGux/CWoQ=">AAAB/HicbVBNS8NAEN34WetXtEcvi0XwVBIR9Vj04rGC/YA2lM120y7d7IbdiRhC/StePCji1R/izX/jts1BWx8MPN6bYWZemAhuwPO+nZXVtfWNzdJWeXtnd2/fPThsGZVqyppUCaU7ITFMcMmawEGwTqIZiUPB2uH4Zuq3H5g2XMl7yBIWxGQoecQpASv13UoP2COEUa40jNRQSSImfbfq1bwZ8DLxC1JFBRp996s3UDSNmQQqiDFd30sgyIkGTgWblHupYQmhYzJkXUsliZkJ8tnxE3xilQGOlLYlAc/U3xM5iY3J4tB2xgRGZtGbiv953RSiqyDnMkmBSTpfFKUCg8LTJPCAa0ZBZJYQqrm9FdMR0YSCzatsQ/AXX14mrbOaf1Hz786r9esijhI6QsfoFPnoEtXRLWqgJqIoQ8/oFb05T86L8+58zFtXnGKmgv7A+fwB2p2VjQ==</latexit>

orthogonal

<latexit sha1_base64="Pv9W7D3cHVNPc7H/OCwgrReMTvI=">AAAB73icbVBNSwMxEJ34WetX1aOXYBE8lV0R9SIUvXis0C9o15JNs21oNrsmWXFZ+ie8eFDEq3/Hm//GtN2Dtj4YeLw3w8w8PxZcG8f5RkvLK6tr64WN4ubW9s5uaW+/qaNEUdagkYhU2yeaCS5Zw3AjWDtWjIS+YC1/dDPxW49MaR7Juklj5oVkIHnAKTFWaqf39Sd8hZ1eqexUnCnwInFzUoYctV7pq9uPaBIyaaggWndcJzZeRpThVLBxsZtoFhM6IgPWsVSSkGkvm947xsdW6eMgUrakwVP190RGQq3T0LedITFDPe9NxP+8TmKCSy/jMk4Mk3S2KEgENhGePI/7XDFqRGoJoYrbWzEdEkWosREVbQju/MuLpHlacc8r7t1ZuXqdx1GAQziCE3DhAqpwCzVoAAUBz/AKb+gBvaB39DFrXUL5zAH8Afr8AcA0jyA=</latexit>

yTx = 0
<latexit sha1_base64="6ZiOlLQOabpBBSGrHiYGux/CWoQ=">AAAB/HicbVBNS8NAEN34WetXtEcvi0XwVBIR9Vj04rGC/YA2lM120y7d7IbdiRhC/StePCji1R/izX/jts1BWx8MPN6bYWZemAhuwPO+nZXVtfWNzdJWeXtnd2/fPThsGZVqyppUCaU7ITFMcMmawEGwTqIZiUPB2uH4Zuq3H5g2XMl7yBIWxGQoecQpASv13UoP2COEUa40jNRQSSImfbfq1bwZ8DLxC1JFBRp996s3UDSNmQQqiDFd30sgyIkGTgWblHupYQmhYzJkXUsliZkJ8tnxE3xilQGOlLYlAc/U3xM5iY3J4tB2xgRGZtGbiv953RSiqyDnMkmBSTpfFKUCg8LTJPCAa0ZBZJYQqrm9FdMR0YSCzatsQ/AXX14mrbOaf1Hz786r9esijhI6QsfoFPnoEtXRLWqgJqIoQ8/oFb05T86L8+58zFtXnGKmgv7A+fwB2p2VjQ==</latexit>

orthogonal

<latexit sha1_base64="Pv9W7D3cHVNPc7H/OCwgrReMTvI=">AAAB73icbVBNSwMxEJ34WetX1aOXYBE8lV0R9SIUvXis0C9o15JNs21oNrsmWXFZ+ie8eFDEq3/Hm//GtN2Dtj4YeLw3w8w8PxZcG8f5RkvLK6tr64WN4ubW9s5uaW+/qaNEUdagkYhU2yeaCS5Zw3AjWDtWjIS+YC1/dDPxW49MaR7Juklj5oVkIHnAKTFWaqf39Sd8hZ1eqexUnCnwInFzUoYctV7pq9uPaBIyaaggWndcJzZeRpThVLBxsZtoFhM6IgPWsVSSkGkvm947xsdW6eMgUrakwVP190RGQq3T0LedITFDPe9NxP+8TmKCSy/jMk4Mk3S2KEgENhGePI/7XDFqRGoJoYrbWzEdEkWosREVbQju/MuLpHlacc8r7t1ZuXqdx1GAQziCE3DhAqpwCzVoAAUBz/AKb+gBvaB39DFrXUL5zAH8Afr8AcA0jyA=</latexit>

yTx = 0
<latexit sha1_base64="6ZiOlLQOabpBBSGrHiYGux/CWoQ=">AAAB/HicbVBNS8NAEN34WetXtEcvi0XwVBIR9Vj04rGC/YA2lM120y7d7IbdiRhC/StePCji1R/izX/jts1BWx8MPN6bYWZemAhuwPO+nZXVtfWNzdJWeXtnd2/fPThsGZVqyppUCaU7ITFMcMmawEGwTqIZiUPB2uH4Zuq3H5g2XMl7yBIWxGQoecQpASv13UoP2COEUa40jNRQSSImfbfq1bwZ8DLxC1JFBRp996s3UDSNmQQqiDFd30sgyIkGTgWblHupYQmhYzJkXUsliZkJ8tnxE3xilQGOlLYlAc/U3xM5iY3J4tB2xgRGZtGbiv953RSiqyDnMkmBSTpfFKUCg8LTJPCAa0ZBZJYQqrm9FdMR0YSCzatsQ/AXX14mrbOaf1Hz786r9esijhI6QsfoFPnoEtXRLWqgJqIoQ8/oFb05T86L8+58zFtXnGKmgv7A+fwB2p2VjQ==</latexit>

orthogonal

Correlation 

Optimal “slope” 
(Least squares)

<latexit sha1_base64="g79p2IYDlxhvjzG/eAwvkmX69mw=">AAACMXicbVDLSgMxFM34rONr1KWbYBFclZki6kYouumyQl/QqSWTpm1o5kFyRzqM/SU3/om46UIRt/6E6QPswwMJJ+fcy809XiS4AtseGWvrG5tb25kdc3dv/+DQOjquqjCWlFVoKEJZ94higgesAhwEq0eSEd8TrOb178d+7YlJxcOgDEnEmj7pBrzDKQEttaxi8ljGA3xruh7vPk8unOC/RyuP563BouXSUGEXegxIy8raOXsCvEqcGcmiGUot681thzT2WQBUEKUajh1BMyUSOBVsaLqxYhGhfdJlDU0D4jPVTCcbD/G5Vtq4E0p9AsATdb4jJb5Sie/pSp9ATy17Y/E/rxFD56aZ8iCKgQV0OqgTCwwhHseH21wyCiLRhFDJ9V8x7RFJKOiQTR2Cs7zyKqnmc85Vznm4zBbuZnFk0Ck6QxfIQdeogIqohCqIohf0jj7Qp/FqjIwv43taumbMek7QAoyfXy8DqQs=</latexit>

yTx =
����y

����
2

����x
����
2
cos ✓

<latexit sha1_base64="DOAlfII+q8SYEixo2hGBc77LIvA=">AAACAXicbZC7SgNBFIZn4y3G26qNYDMYhFgYdkXURgjaWEbIDZJNmJ1MkiGzF2bOSpYlNr6KjYUitr6FnW/jJNlCE38Y+PjPOZw5vxsKrsCyvo3M0vLK6lp2PbexubW9Y+7u1VQQScqqNBCBbLhEMcF9VgUOgjVCyYjnClZ3h7eTev2BScUDvwJxyByP9H3e45SAtjrmQQsGDAi+xoVRuzI6aSen9lhT3DHzVtGaCi+CnUIepSp3zK9WN6CRx3yggijVtK0QnIRI4FSwca4VKRYSOiR91tToE48pJ5leMMbH2uniXiD18wFP3d8TCfGUij1Xd3oEBmq+NjH/qzUj6F05CffDCJhPZ4t6kcAQ4EkcuMsloyBiDYRKrv+K6YBIQkGHltMh2PMnL0LtrGhfFO3783zpJo0jiw7RESogG12iErpDZVRFFD2iZ/SK3own48V4Nz5mrRkjndlHf2R8/gDR9pXa</latexit>

✓ = (xTx)�1xT y

<latexit sha1_base64="iG3fvMCc1pAPz+24urMNE47M5aE=">AAACDnicbZC7SgNBFIZn4y3G26qlzWAIWIXdIGojBG0sI5gLZEOYncwmQ2Znl5mzYtjkCWx8FRsLRWyt7XwbJ5sUmvjDwMd/zuHM+f1YcA2O823lVlbX1jfym4Wt7Z3dPXv/oKGjRFFWp5GIVMsnmgkuWR04CNaKFSOhL1jTH15P6817pjSP5B2MYtYJSV/ygFMCxuraJXyJvUARmo7Ho/G4W5kYeMjAo5HGHgwYkK5ddMpOJrwM7hyKaK5a1/7yehFNQiaBCqJ123Vi6KREAaeCTQpeollM6JD0WdugJCHTnTQ7Z4JLxunhIFLmScCZ+3siJaHWo9A3nSGBgV6sTc3/au0EgotOymWcAJN0tihIBIYIT7PBPa4YBTEyQKji5q+YDogJB0yCBROCu3jyMjQqZfes7N6eFqtX8zjy6AgdoxPkonNURTeohuqIokf0jF7Rm/VkvVjv1sesNWfNZw7RH1mfP+x8nK4=</latexit>

=
||y||2
||x||2

cos ✓
<latexit sha1_base64="KRQTS1NNt+kRtFfelBN2tQp4ieU=">AAACFnicbZDLSgMxFIYz9VbrrerSTbAIblpmRNRl0Y3LCvYCnTJk0kwbmskMyRlxqH0KN76KGxeKuBV3vo1pO4q2Hkj4+f5zSM7vx4JrsO1PK7ewuLS8kl8trK1vbG4Vt3caOkoUZXUaiUi1fKKZ4JLVgYNgrVgxEvqCNf3Bxdhv3jCleSSvIY1ZJyQ9yQNOCRjkFctuyKXnQp8BwW7B9XnvbnLhtHz7jX+gVyzZFXtSeF44mSihrGpe8cPtRjQJmQQqiNZtx46hMyQKOBVsVHATzWJCB6TH2kZKEjLdGU7WGuEDQ7o4iJQ5EvCE/p4YklDrNPRNZ0igr2e9MfzPaycQnHWGXMYJMEmnDwWJwBDhcUa4yxWjIFIjCFXc/BXTPlGEgkmyYEJwZleeF42jinNSca6OS9XzLI482kP76BA56BRV0SWqoTqi6B49omf0Yj1YT9ar9TZtzVnZzC76U9b7Fyhqn2I=</latexit>

min
✓

����y � x✓
����

<latexit sha1_base64="1PFUHrkM9ZET4wYGTBbYyhDirNw=">AAACB3icbVDLSgMxFL3js9bXqEtBgkVwVWaKqBuh6MZlBfuAdhgyaaYNzWSGJCOW2p0bf8WNC0Xc+gvu/BvT6Sy09UBuDufcS3JPkHCmtON8WwuLS8srq4W14vrG5ta2vbPbUHEqCa2TmMeyFWBFORO0rpnmtJVIiqOA02YwuJr4zTsqFYvFrR4m1ItwT7CQEayN5NsHnYD1HrKC7tH0zqpfQRfI9e2SU3YyoHni5qQEOWq+/dXpxiSNqNCEY6XarpNob4SlZoTTcbGTKppgMsA92jZU4Igqb5TtMUZHRumiMJbmCI0y9ffECEdKDaPAdEZY99WsNxH/89qpDs+9ERNJqqkg04fClCMdo0koqMskJZoPDcFEMvNXRPpYYqJNdEUTgju78jxpVMruadm9OSlVL/M4CrAPh3AMLpxBFa6hBnUg8AjP8Apv1pP1Yr1bH9PWBSuf2YM/sD5/AActmBw=</latexit>����x
����
2
= 1

<latexit sha1_base64="lg5XvDB5yr7O2J5wpdZLiQKoEvU=">AAACB3icbVDLSgMxFL1TX7W+Rl0KEiyCqzJTRN0IRTcuK9gHtMOQSTNtaOZBkhGGsTs3/oobF4q49Rfc+Tem01lo64HcHM65l+QeL+ZMKsv6NkpLyyura+X1ysbm1vaOubvXllEiCG2RiEei62FJOQtpSzHFaTcWFAcepx1vfD31O/dUSBaFdyqNqRPgYch8RrDSkmse9j02fMgLStHszqtbR5fIds2qVbNyoEViF6QKBZqu+dUfRCQJaKgIx1L2bCtWToaFYoTTSaWfSBpjMsZD2tM0xAGVTpbvMUHHWhkgPxL6hArl6u+JDAdSpoGnOwOsRnLem4r/eb1E+RdOxsI4UTQks4f8hCMVoWkoaMAEJYqnmmAimP4rIiMsMFE6uooOwZ5feZG06zX7rGbfnlYbV0UcZTiAIzgBG86hATfQhBYQeIRneIU348l4Md6Nj1lryShm9uEPjM8fCMOYHQ==</latexit>����y
����
2
= 1

For

<latexit sha1_base64="KumzqhlM8we9W5XfKZZqFB+CYE8=">AAACGnicbVDLSsNAFJ34rPVVdelmsIhuLImIuiy6cVnBPqAJYTKdtkMnkzBzI5bY73Djr7hxoYg7cePfOE0DauuBezmccy8z9wSx4Bps+8uam19YXFourBRX19Y3Nktb2w0dJYqyOo1EpFoB0UxwyerAQbBWrBgJA8GaweBy7DdvmdI8kjcwjJkXkp7kXU4JGMkvOW7IpZ+60GdADkbYLboB791nDd8dDXMD/6h+qWxX7Ax4ljg5KaMcNb/04XYimoRMAhVE67Zjx+ClRAGngo2KbqJZTOiA9FjbUElCpr00O22E943Swd1ImZKAM/X3RkpCrYdhYCZDAn097Y3F/7x2At1zL+UyToBJOnmomwgMER7nhDtcMQpiaAihipu/YtonilAwaRZNCM70ybOkcVxxTivO9Um5epHHUUC7aA8dIgedoSq6QjVURxQ9oCf0gl6tR+vZerPeJ6NzVr6zg/7A+vwG8Jug0A==</latexit>

min
✓0

����x� y✓0
���� <latexit sha1_base64="AYeHs6QOkx7Nb+3lx3sZFN1v19E=">AAACAnicbZC7SgNBFIZn4y3G26qV2AwGMRaGXRG1EYI2lhFyg2QTZieTZMjshZmz4rIEG1/FxkIRW5/CzrdxkmyhiT8MfPznHM6c3w0FV2BZ30ZmYXFpeSW7mltb39jcMrd3aiqIJGVVGohANlyimOA+qwIHwRqhZMRzBau7w5txvX7PpOKBX4E4ZI5H+j7vcUpAWx1zrwUDBuQIX+FC3K7Ex+3kxB5peuiYeatoTYTnwU4hj1KVO+ZXqxvQyGM+UEGUatpWCE5CJHAq2CjXihQLCR2SPmtq9InHlJNMThjhQ+10cS+Q+vmAJ+7viYR4SsWeqzs9AgM1Wxub/9WaEfQunYT7YQTMp9NFvUhgCPA4D9zlklEQsQZCJdd/xXRAJKGgU8vpEOzZk+ehdlq0z4v23Vm+dJ3GkUX76AAVkI0uUAndojKqIooe0TN6RW/Gk/FivBsf09aMkc7soj8yPn8AOqSWDQ==</latexit>

✓0 = (yT y)�1yTx

<latexit sha1_base64="NivppvwL7eysVmnBvlOYs9bj6Ac=">AAACDXicbZC7SgNBFIZn4y3GW9TSZjAKVmE3iNoIQRvLCOYC2bDMTmaTIbM7y8xZMezmBWx8FRsLRWzt7XwbJ5dCE38Y+PjPOZw5vx8LrsG2v63c0vLK6lp+vbCxubW9U9zda2iZKMrqVAqpWj7RTPCI1YGDYK1YMRL6gjX9wfW43rxnSnMZ3cEwZp2Q9CIecErAWF7x6BK7gSI0zbKHLPMqIwPDCbhUauxCnwHxiiW7bE+EF8GZQQnNVPOKX25X0iRkEVBBtG47dgydlCjgVLBRwU00iwkdkB5rG4xIyHQnnVwzwsfG6eJAKvMiwBP390RKQq2HoW86QwJ9PV8bm//V2gkEF52UR3ECLKLTRUEiMEg8jgZ3uWIUxNAAoYqbv2LaJyYcMAEWTAjO/MmL0KiUnbOyc3taql7N4sijA3SITpCDzlEV3aAaqiOKHtEzekVv1pP1Yr1bH9PWnDWb2Ud/ZH3+AJIqnIQ=</latexit>

=
||x||2
||y||2

cos ✓

<latexit sha1_base64="JoCIC1kVHMHGsVWRoBYzN00Og9g=">AAACA3icbVDLSgNBEJyNrxhfq970MhhET3E3iHoRgl48RsgLsmuYncwmQ2YfzPRKlhDw4q948aCIV3/Cm3/jJNmDRgsaiqpuuru8WHAFlvVl5BYWl5ZX8quFtfWNzS1ze6ehokRSVqeRiGTLI4oJHrI6cBCsFUtGAk+wpje4nvjNeyYVj8IapDFzA9ILuc8pAS11zL30rjbEl9iBPgNyhB0SxzIaYvuk3DGLVsmaAv8ldkaKKEO1Y3463YgmAQuBCqJU27ZicEdEAqeCjQtOolhM6ID0WFvTkARMuaPpD2N8qJUu9iOpKwQ8VX9OjEigVBp4ujMg0Ffz3kT8z2sn4F+4Ix7GCbCQzhb5icAQ4UkguMsloyBSTQiVXN+KaZ9IQkHHVtAh2PMv/yWNcsk+K9m3p8XKVRZHHu2jA3SMbHSOKugGVVEdUfSAntALejUejWfjzXifteaMbGYX/YLx8Q2bBJY2</latexit>

yTx = ✓0 ⇡ 1/2

Relationship to Regression



<latexit sha1_base64="rZFbP9/+iCpDKb7e6ByNUNooboQ=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5IUUY9FLx4r2A9oQtlsN+3SzSbuToQS4l/x4kERr/4Qb/4bt20O2vpg4PHeDDPzgkRwDY7zbZXW1jc2t8rblZ3dvf0D+/Coo+NUUdamsYhVLyCaCS5ZGzgI1ksUI1EgWDeY3Mz87iNTmsfyHqYJ8yMykjzklICRBnbVg1ARmrl55ukHBVkjzwd2zak7c+BV4hakhgq0BvaXN4xpGjEJVBCt+66TgJ8RBZwKlle8VLOE0AkZsb6hkkRM+9n8+ByfGmWIw1iZkoDn6u+JjERaT6PAdEYExnrZm4n/ef0Uwis/4zJJgUm6WBSmAkOMZ0ngIVeMgpgaQqji5lZMx8SEASavignBXX55lXQadfei7t6d15rXRRxldIxO0Bly0SVqolvUQm1E0RQ9o1f0Zj1ZL9a79bFoLVnFTBX9gfX5A3U7lUw=</latexit>

1p
2

<latexit sha1_base64="FqR3tR+n5cRqz/P+RMdHb1w5G0Y=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5JIUY9FLx4r2A9oQtlsN+3SzSbuToQS4l/x4kERr/4Qb/4bt20O2vpg4PHeDDPzgkRwDY7zbZXW1jc2t8rblZ3dvf0D+/Coo+NUUdamsYhVLyCaCS5ZGzgI1ksUI1EgWDeY3Mz87iNTmsfyHqYJ8yMykjzklICRBnbVg1ARmrl55ukHBVkjzwd2zak7c+BV4hakhgq0BvaXN4xpGjEJVBCt+66TgJ8RBZwKlle8VLOE0AkZsb6hkkRM+9n8+ByfGmWIw1iZkoDn6u+JjERaT6PAdEYExnrZm4n/ef0Uwis/4zJJgUm6WBSmAkOMZ0ngIVeMgpgaQqji5lZMx8SEASavignBXX55lXTO6+5F3b1r1JrXRRxldIxO0Bly0SVqolvUQm1E0RQ9o1f0Zj1ZL9a79bFoLVnFTBX9gfX5A3hHlU4=</latexit>

1p
4

<latexit sha1_base64="HbGa8jFWS9KNKCwN6rF4ewuSWJU=">AAAB/XicbVDLSsNAFJ34rPUVHzs3wSK4KhmR6rLoxmUF+4AmlMl00g6dTOLMjVBD8FfcuFDErf/hzr9x2mahrQcuHM65l3vvCRLBNbjut7W0vLK6tl7aKG9ube/s2nv7LR2nirImjUWsOgHRTHDJmsBBsE6iGIkCwdrB6Hritx+Y0jyWdzBOmB+RgeQhpwSM1LMPPQgVoRnOM0/fK8hwLc97dsWtulM4iwQXpIIKNHr2l9ePaRoxCVQQrbvYTcDPiAJOBcvLXqpZQuiIDFjXUEkipv1sen3unBil74SxMiXBmaq/JzISaT2OAtMZERjqeW8i/ud1Uwgv/YzLJAUm6WxRmAoHYmcShdPnilEQY0MIVdzc6tAhMWmACaxsQsDzLy+S1lkV16r49rxSvyriKKEjdIxOEUYXqI5uUAM1EUWP6Bm9ojfryXqx3q2PWeuSVcwcoD+wPn8A8gKViw==</latexit>

1p
16

<latexit sha1_base64="Wzu8OGIeUVc6iZTpCri+/TCQK64=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5GSyCq5JIqS6LblxWsA9oQplMJ+3QySTO3Ag1BH/FjQtF3Pof7vwbp4+Fth64cDjnXu69J0gE1+A431ZhZXVtfaO4Wdra3tnds/cPWjpOFWVNGotYdQKimeCSNYGDYJ1EMRIFgrWD0fXEbz8wpXks72CcMD8iA8lDTgkYqWcfeRAqQjM3zzx9ryCrVfO8Z5edijMFXibunJTRHI2e/eX1Y5pGTAIVROuu6yTgZ0QBp4LlJS/VLCF0RAasa6gkEdN+Nr0+x6dG6eMwVqYk4Kn6eyIjkdbjKDCdEYGhXvQm4n9eN4Xw0s+4TFJgks4WhanAEONJFLjPFaMgxoYQqri5FdMhMWmACaxkQnAXX14mrfOKW6u4t9Vy/WoeRxEdoxN0hlx0geroBjVQE1H0iJ7RK3qznqwX6936mLUWrPnMIfoD6/MH9pmVjg==</latexit>

1p
64

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

1<latexit sha1_base64="QUWdm3PMmHJVRcuNt5SVsVTDOGs=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5KIaI9FLx4r2A9oQ9lsN+3SzSbuToQQ4l/x4kERr/4Qb/4bt20O2vpg4PHeDDPz/FhwDY7zbZXW1jc2t8rblZ3dvf0D+/Coo6NEUdamkYhUzyeaCS5ZGzgI1osVI6EvWNef3sz87iNTmkfyHtKYeSEZSx5wSsBIQ7s6gEARmrl5NtAPCrJGng/tmlN35sCrxC1IDRVoDe2vwSiiScgkUEG07rtODF5GFHAqWF4ZJJrFhE7JmPUNlSRk2svmx+f41CgjHETKlAQ8V39PZCTUOg190xkSmOhlbyb+5/UTCBpexmWcAJN0sShIBIYIz5LAI64YBZEaQqji5lZMJ8SEASavignBXX55lXTO6+5l3b27qDWvizjK6BidoDPkoivURLeohdqIohQ9o1f0Zj1ZL9a79bFoLVnFTBX9gfX5A35flVI=</latexit>

1p
8

<latexit sha1_base64="UtP1TwRCOIovCHB6hkolSOqY5n8=">AAAB83icbVDLSgNBEOyNrxhfUY9eBoPoKeyKqMegF48RzAOyS5idzCZDZh/M9IrLkt/w4kERr/6MN//GSbIHTSxoKKq66e7yEyk02va3VVpZXVvfKG9WtrZ3dveq+wdtHaeK8RaLZay6PtVcioi3UKDk3URxGvqSd/zx7dTvPHKlRRw9YJZwL6TDSASCUTSSm/WFi/wJ81M96Vdrdt2egSwTpyA1KNDsV7/cQczSkEfIJNW659gJejlVKJjkk4qbap5QNqZD3jM0oiHXXj67eUJOjDIgQaxMRUhm6u+JnIZaZ6FvOkOKI73oTcX/vF6KwbWXiyhJkUdsvihIJcGYTAMgA6E4Q5kZQpkS5lbCRlRRhiamignBWXx5mbTP685l3bm/qDVuijjKcATHcAYOXEED7qAJLWCQwDO8wpuVWi/Wu/Uxby1Zxcwh/IH1+QNmQJHs</latexit>

yi’s

<latexit sha1_base64="EimcDH+eRonDS6ajMgq0eBi6D0o=">AAAB73icbVBNSwMxEJ31s9avqkcvwSJ4KhsR9SIUvXis0C9o15JNs21oNrsmWXFZ+ie8eFDEq3/Hm//GtN2Dtj4YeLw3w8w8PxZcG9f9dpaWV1bX1gsbxc2t7Z3d0t5+U0eJoqxBIxGptk80E1yyhuFGsHasGAl9wVr+6Gbitx6Z0jySdZPGzAvJQPKAU2Ks1E7v60/oCuFeqexW3CnQIsE5KUOOWq/01e1HNAmZNFQQrTvYjY2XEWU4FWxc7CaaxYSOyIB1LJUkZNrLpveO0bFV+iiIlC1p0FT9PZGRUOs09G1nSMxQz3sT8T+vk5jg0su4jBPDJJ0tChKBTIQmz6M+V4wakVpCqOL2VkSHRBFqbERFGwKef3mRNE8r+LyC787K1es8jgIcwhGcAIYLqMIt1KABFAQ8wyu8OQ/Oi/PufMxal5x85gD+wPn8AcG4jyE=</latexit>

yTx = 1
<latexit sha1_base64="ZJ56SzDcltdUT+7hjsZW6DVmnzM=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbBi2VXRL0IRS8eK/RL2rVk07QNTbJLkhWXpb/CiwdFvPpzvPlvTNs9aOuDgcd7M8zMCyLOtHHdbye3tLyyupZfL2xsbm3vFHf3GjqMFaF1EvJQtQKsKWeS1g0znLYiRbEIOG0Go5uJ33ykSrNQ1kwSUV/ggWR9RrCx0n3yUHtCV+jE6xZLbtmdAi0SLyMlyFDtFr86vZDEgkpDONa67bmR8VOsDCOcjgudWNMIkxEe0LalEguq/XR68BgdWaWH+qGyJQ2aqr8nUiy0TkRgOwU2Qz3vTcT/vHZs+pd+ymQUGyrJbFE/5siEaPI96jFFieGJJZgoZm9FZIgVJsZmVLAhePMvL5LGadk7L3t3Z6XKdRZHHg7gEI7BgwuowC1UoQ4EBDzDK7w5ynlx3p2PWWvOyWb24Q+czx8tOo9Y</latexit>

yTx = �1

<latexit sha1_base64="ZJ56SzDcltdUT+7hjsZW6DVmnzM=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbBi2VXRL0IRS8eK/RL2rVk07QNTbJLkhWXpb/CiwdFvPpzvPlvTNs9aOuDgcd7M8zMCyLOtHHdbye3tLyyupZfL2xsbm3vFHf3GjqMFaF1EvJQtQKsKWeS1g0znLYiRbEIOG0Go5uJ33ykSrNQ1kwSUV/ggWR9RrCx0n3yUHtCV+jE6xZLbtmdAi0SLyMlyFDtFr86vZDEgkpDONa67bmR8VOsDCOcjgudWNMIkxEe0LalEguq/XR68BgdWaWH+qGyJQ2aqr8nUiy0TkRgOwU2Qz3vTcT/vHZs+pd+ymQUGyrJbFE/5siEaPI96jFFieGJJZgoZm9FZIgVJsZmVLAhePMvL5LGadk7L3t3Z6XKdRZHHg7gEI7BgwuowC1UoQ4EBDzDK7w5ynlx3p2PWWvOyWb24Q+czx8tOo9Y</latexit>

yTx = �1
<latexit sha1_base64="EimcDH+eRonDS6ajMgq0eBi6D0o=">AAAB73icbVBNSwMxEJ31s9avqkcvwSJ4KhsR9SIUvXis0C9o15JNs21oNrsmWXFZ+ie8eFDEq3/Hm//GtN2Dtj4YeLw3w8w8PxZcG9f9dpaWV1bX1gsbxc2t7Z3d0t5+U0eJoqxBIxGptk80E1yyhuFGsHasGAl9wVr+6Gbitx6Z0jySdZPGzAvJQPKAU2Ks1E7v60/oCuFeqexW3CnQIsE5KUOOWq/01e1HNAmZNFQQrTvYjY2XEWU4FWxc7CaaxYSOyIB1LJUkZNrLpveO0bFV+iiIlC1p0FT9PZGRUOs09G1nSMxQz3sT8T+vk5jg0su4jBPDJJ0tChKBTIQmz6M+V4wakVpCqOL2VkSHRBFqbERFGwKef3mRNE8r+LyC787K1es8jgIcwhGcAIYLqMIt1KABFAQ8wyu8OQ/Oi/PufMxal5x85gD+wPn8AcG4jyE=</latexit>

yTx = 1
<latexit sha1_base64="G2kgTMahiwnnimzaUKMB+uSaYD4=">AAAB9XicbVBNS8NAEN34WetX1aOXxSJ4KomIeix68VjBfkAby2Y7aZduNmF3opbQ/+HFgyJe/S/e/Ddu2xy09cHA470ZZuYFiRQGXffbWVpeWV1bL2wUN7e2d3ZLe/sNE6eaQ53HMtatgBmQQkEdBUpoJRpYFEhoBsPrid98AG1ErO5wlIAfsb4SoeAMrXTfQXjCIMwMi2BMu6WyW3GnoIvEy0mZ5Kh1S1+dXszTCBRyyYxpe26CfsY0Ci5hXOykBhLGh6wPbUuV3WL8bHr1mB5bpUfDWNtSSKfq74mMRcaMosB2RgwHZt6biP957RTDSz8TKkkRFJ8tClNJMaaTCGhPaOAoR5YwroW9lfIB04yjDapoQ/DmX14kjdOKd17xbs/K1as8jgI5JEfkhHjkglTJDamROuFEk2fySt6cR+fFeXc+Zq1LTj5zQP7A+fwByneSsw==</latexit>same

<latexit sha1_base64="XQc9Gx+TJpDcRHx10XCHoi38t30=">AAAB+3icbVBNS8NAEJ3Ur1q/Yj16CRbBU0lE1GPRi8cKthbaUDbbSbt0swm7G2kJ/StePCji1T/izX/jps1BWx8MPN6bYWZekHCmtOt+W6W19Y3NrfJ2ZWd3b//APqy2VZxKii0a81h2AqKQM4EtzTTHTiKRRAHHx2B8m/uPTygVi8WDniboR2QoWMgo0Ubq29WexokOwmzAJNJcm/Xtmlt353BWiVeQGhRo9u2v3iCmaYRCU06U6npuov2MSM0ox1mllypMCB2TIXYNFSRC5Wfz22fOqVEGThhLU0I7c/X3REYipaZRYDojokdq2cvF/7xuqsNrP2MiSTUKulgUptzRsZMH4Swe5lNDCJXM3OrQEZGEahNXxYTgLb+8Strnde+y7t1f1Bo3RRxlOIYTOAMPrqABd9CEFlCYwDO8wps1s16sd+tj0Vqyipkj+APr8wfxApUH</latexit>

direction

<latexit sha1_base64="XQc9Gx+TJpDcRHx10XCHoi38t30=">AAAB+3icbVBNS8NAEJ3Ur1q/Yj16CRbBU0lE1GPRi8cKthbaUDbbSbt0swm7G2kJ/StePCji1T/izX/jps1BWx8MPN6bYWZekHCmtOt+W6W19Y3NrfJ2ZWd3b//APqy2VZxKii0a81h2AqKQM4EtzTTHTiKRRAHHx2B8m/uPTygVi8WDniboR2QoWMgo0Ubq29WexokOwmzAJNJcm/Xtmlt353BWiVeQGhRo9u2v3iCmaYRCU06U6npuov2MSM0ox1mllypMCB2TIXYNFSRC5Wfz22fOqVEGThhLU0I7c/X3REYipaZRYDojokdq2cvF/7xuqsNrP2MiSTUKulgUptzRsZMH4Swe5lNDCJXM3OrQEZGEahNXxYTgLb+8Strnde+y7t1f1Bo3RRxlOIYTOAMPrqABd9CEFlCYwDO8wps1s16sd+tj0Vqyipkj+APr8wfxApUH</latexit>

direction

<latexit sha1_base64="39vTqvx+0aapVzweurxOO/js6EM=">AAAB+nicbVBNS8NAEN3Ur1q/Uj16CRbBU0lE1GPRi8cK9gPaUDbbSbt0kw27E7XE/hQvHhTx6i/x5r9x2+agrQ8GHu/NMDMvSATX6LrfVmFldW19o7hZ2tre2d2zy/tNLVPFoMGkkKodUA2Cx9BAjgLaiQIaBQJaweh66rfuQWku4zscJ+BHdBDzkDOKRurZ5S7CIwZhJpNEao4w6dkVt+rO4CwTLycVkqPes7+6fcnSCGJkgmrd8dwE/Ywq5EzApNRNNSSUjegAOobGNALtZ7PTJ86xUfpOKJWpGJ2Z+nsio5HW4ygwnRHFoV70puJ/XifF8NLPeJykCDGbLwpT4aB0pjk4fa6AoRgbQpni5laHDamiDE1aJROCt/jyMmmeVr3zqnd7Vqld5XEUySE5IifEIxekRm5InTQIIw/kmbySN+vJerHerY95a8HKZw7IH1ifP09clK8=</latexit>

opposite
<latexit sha1_base64="G2kgTMahiwnnimzaUKMB+uSaYD4=">AAAB9XicbVBNS8NAEN34WetX1aOXxSJ4KomIeix68VjBfkAby2Y7aZduNmF3opbQ/+HFgyJe/S/e/Ddu2xy09cHA470ZZuYFiRQGXffbWVpeWV1bL2wUN7e2d3ZLe/sNE6eaQ53HMtatgBmQQkEdBUpoJRpYFEhoBsPrid98AG1ErO5wlIAfsb4SoeAMrXTfQXjCIMwMi2BMu6WyW3GnoIvEy0mZ5Kh1S1+dXszTCBRyyYxpe26CfsY0Ci5hXOykBhLGh6wPbUuV3WL8bHr1mB5bpUfDWNtSSKfq74mMRcaMosB2RgwHZt6biP957RTDSz8TKkkRFJ8tClNJMaaTCGhPaOAoR5YwroW9lfIB04yjDapoQ/DmX14kjdOKd17xbs/K1as8jgI5JEfkhHjkglTJDamROuFEk2fySt6cR+fFeXc+Zq1LTj5zQP7A+fwByneSsw==</latexit>same

<latexit sha1_base64="XQc9Gx+TJpDcRHx10XCHoi38t30=">AAAB+3icbVBNS8NAEJ3Ur1q/Yj16CRbBU0lE1GPRi8cKthbaUDbbSbt0swm7G2kJ/StePCji1T/izX/jps1BWx8MPN6bYWZekHCmtOt+W6W19Y3NrfJ2ZWd3b//APqy2VZxKii0a81h2AqKQM4EtzTTHTiKRRAHHx2B8m/uPTygVi8WDniboR2QoWMgo0Ubq29WexokOwmzAJNJcm/Xtmlt353BWiVeQGhRo9u2v3iCmaYRCU06U6npuov2MSM0ox1mllypMCB2TIXYNFSRC5Wfz22fOqVEGThhLU0I7c/X3REYipaZRYDojokdq2cvF/7xuqsNrP2MiSTUKulgUptzRsZMH4Swe5lNDCJXM3OrQEZGEahNXxYTgLb+8Strnde+y7t1f1Bo3RRxlOIYTOAMPrqABd9CEFlCYwDO8wps1s16sd+tj0Vqyipkj+APr8wfxApUH</latexit>

direction

<latexit sha1_base64="XQc9Gx+TJpDcRHx10XCHoi38t30=">AAAB+3icbVBNS8NAEJ3Ur1q/Yj16CRbBU0lE1GPRi8cKthbaUDbbSbt0swm7G2kJ/StePCji1T/izX/jps1BWx8MPN6bYWZekHCmtOt+W6W19Y3NrfJ2ZWd3b//APqy2VZxKii0a81h2AqKQM4EtzTTHTiKRRAHHx2B8m/uPTygVi8WDniboR2QoWMgo0Ubq29WexokOwmzAJNJcm/Xtmlt353BWiVeQGhRo9u2v3iCmaYRCU06U6npuov2MSM0ox1mllypMCB2TIXYNFSRC5Wfz22fOqVEGThhLU0I7c/X3REYipaZRYDojokdq2cvF/7xuqsNrP2MiSTUKulgUptzRsZMH4Swe5lNDCJXM3OrQEZGEahNXxYTgLb+8Strnde+y7t1f1Bo3RRxlOIYTOAMPrqABd9CEFlCYwDO8wps1s16sd+tj0Vqyipkj+APr8wfxApUH</latexit>

direction

<latexit sha1_base64="39vTqvx+0aapVzweurxOO/js6EM=">AAAB+nicbVBNS8NAEN3Ur1q/Uj16CRbBU0lE1GPRi8cK9gPaUDbbSbt0kw27E7XE/hQvHhTx6i/x5r9x2+agrQ8GHu/NMDMvSATX6LrfVmFldW19o7hZ2tre2d2zy/tNLVPFoMGkkKodUA2Cx9BAjgLaiQIaBQJaweh66rfuQWku4zscJ+BHdBDzkDOKRurZ5S7CIwZhJpNEao4w6dkVt+rO4CwTLycVkqPes7+6fcnSCGJkgmrd8dwE/Ywq5EzApNRNNSSUjegAOobGNALtZ7PTJ86xUfpOKJWpGJ2Z+nsio5HW4ygwnRHFoV70puJ/XifF8NLPeJykCDGbLwpT4aB0pjk4fa6AoRgbQpni5laHDamiDE1aJROCt/jyMmmeVr3zqnd7Vqld5XEUySE5IifEIxekRm5InTQIIw/kmbySN+vJerHerY95a8HKZw7IH1ifP09clK8=</latexit>

opposite

<latexit sha1_base64="Pv9W7D3cHVNPc7H/OCwgrReMTvI=">AAAB73icbVBNSwMxEJ34WetX1aOXYBE8lV0R9SIUvXis0C9o15JNs21oNrsmWXFZ+ie8eFDEq3/Hm//GtN2Dtj4YeLw3w8w8PxZcG8f5RkvLK6tr64WN4ubW9s5uaW+/qaNEUdagkYhU2yeaCS5Zw3AjWDtWjIS+YC1/dDPxW49MaR7Juklj5oVkIHnAKTFWaqf39Sd8hZ1eqexUnCnwInFzUoYctV7pq9uPaBIyaaggWndcJzZeRpThVLBxsZtoFhM6IgPWsVSSkGkvm947xsdW6eMgUrakwVP190RGQq3T0LedITFDPe9NxP+8TmKCSy/jMk4Mk3S2KEgENhGePI/7XDFqRGoJoYrbWzEdEkWosREVbQju/MuLpHlacc8r7t1ZuXqdx1GAQziCE3DhAqpwCzVoAAUBz/AKb+gBvaB39DFrXUL5zAH8Afr8AcA0jyA=</latexit>

yTx = 0
<latexit sha1_base64="Pv9W7D3cHVNPc7H/OCwgrReMTvI=">AAAB73icbVBNSwMxEJ34WetX1aOXYBE8lV0R9SIUvXis0C9o15JNs21oNrsmWXFZ+ie8eFDEq3/Hm//GtN2Dtj4YeLw3w8w8PxZcG8f5RkvLK6tr64WN4ubW9s5uaW+/qaNEUdagkYhU2yeaCS5Zw3AjWDtWjIS+YC1/dDPxW49MaR7Juklj5oVkIHnAKTFWaqf39Sd8hZ1eqexUnCnwInFzUoYctV7pq9uPaBIyaaggWndcJzZeRpThVLBxsZtoFhM6IgPWsVSSkGkvm947xsdW6eMgUrakwVP190RGQq3T0LedITFDPe9NxP+8TmKCSy/jMk4Mk3S2KEgENhGePI/7XDFqRGoJoYrbWzEdEkWosREVbQju/MuLpHlacc8r7t1ZuXqdx1GAQziCE3DhAqpwCzVoAAUBz/AKb+gBvaB39DFrXUL5zAH8Afr8AcA0jyA=</latexit>

yTx = 0
<latexit sha1_base64="6ZiOlLQOabpBBSGrHiYGux/CWoQ=">AAAB/HicbVBNS8NAEN34WetXtEcvi0XwVBIR9Vj04rGC/YA2lM120y7d7IbdiRhC/StePCji1R/izX/jts1BWx8MPN6bYWZemAhuwPO+nZXVtfWNzdJWeXtnd2/fPThsGZVqyppUCaU7ITFMcMmawEGwTqIZiUPB2uH4Zuq3H5g2XMl7yBIWxGQoecQpASv13UoP2COEUa40jNRQSSImfbfq1bwZ8DLxC1JFBRp996s3UDSNmQQqiDFd30sgyIkGTgWblHupYQmhYzJkXUsliZkJ8tnxE3xilQGOlLYlAc/U3xM5iY3J4tB2xgRGZtGbiv953RSiqyDnMkmBSTpfFKUCg8LTJPCAa0ZBZJYQqrm9FdMR0YSCzatsQ/AXX14mrbOaf1Hz786r9esijhI6QsfoFPnoEtXRLWqgJqIoQ8/oFb05T86L8+58zFtXnGKmgv7A+fwB2p2VjQ==</latexit>

orthogonal
<latexit sha1_base64="6ZiOlLQOabpBBSGrHiYGux/CWoQ=">AAAB/HicbVBNS8NAEN34WetXtEcvi0XwVBIR9Vj04rGC/YA2lM120y7d7IbdiRhC/StePCji1R/izX/jts1BWx8MPN6bYWZemAhuwPO+nZXVtfWNzdJWeXtnd2/fPThsGZVqyppUCaU7ITFMcMmawEGwTqIZiUPB2uH4Zuq3H5g2XMl7yBIWxGQoecQpASv13UoP2COEUa40jNRQSSImfbfq1bwZ8DLxC1JFBRp996s3UDSNmQQqiDFd30sgyIkGTgWblHupYQmhYzJkXUsliZkJ8tnxE3xilQGOlLYlAc/U3xM5iY3J4tB2xgRGZtGbiv953RSiqyDnMkmBSTpfFKUCg8LTJPCAa0ZBZJYQqrm9FdMR0YSCzatsQ/AXX14mrbOaf1Hz786r9esijhI6QsfoFPnoEtXRLWqgJqIoQ8/oFb05T86L8+58zFtXnGKmgv7A+fwB2p2VjQ==</latexit>

orthogonal

<latexit sha1_base64="Pv9W7D3cHVNPc7H/OCwgrReMTvI=">AAAB73icbVBNSwMxEJ34WetX1aOXYBE8lV0R9SIUvXis0C9o15JNs21oNrsmWXFZ+ie8eFDEq3/Hm//GtN2Dtj4YeLw3w8w8PxZcG8f5RkvLK6tr64WN4ubW9s5uaW+/qaNEUdagkYhU2yeaCS5Zw3AjWDtWjIS+YC1/dDPxW49MaR7Juklj5oVkIHnAKTFWaqf39Sd8hZ1eqexUnCnwInFzUoYctV7pq9uPaBIyaaggWndcJzZeRpThVLBxsZtoFhM6IgPWsVSSkGkvm947xsdW6eMgUrakwVP190RGQq3T0LedITFDPe9NxP+8TmKCSy/jMk4Mk3S2KEgENhGePI/7XDFqRGoJoYrbWzEdEkWosREVbQju/MuLpHlacc8r7t1ZuXqdx1GAQziCE3DhAqpwCzVoAAUBz/AKb+gBvaB39DFrXUL5zAH8Afr8AcA0jyA=</latexit>

yTx = 0
<latexit sha1_base64="6ZiOlLQOabpBBSGrHiYGux/CWoQ=">AAAB/HicbVBNS8NAEN34WetXtEcvi0XwVBIR9Vj04rGC/YA2lM120y7d7IbdiRhC/StePCji1R/izX/jts1BWx8MPN6bYWZemAhuwPO+nZXVtfWNzdJWeXtnd2/fPThsGZVqyppUCaU7ITFMcMmawEGwTqIZiUPB2uH4Zuq3H5g2XMl7yBIWxGQoecQpASv13UoP2COEUa40jNRQSSImfbfq1bwZ8DLxC1JFBRp996s3UDSNmQQqiDFd30sgyIkGTgWblHupYQmhYzJkXUsliZkJ8tnxE3xilQGOlLYlAc/U3xM5iY3J4tB2xgRGZtGbiv953RSiqyDnMkmBSTpfFKUCg8LTJPCAa0ZBZJYQqrm9FdMR0YSCzatsQ/AXX14mrbOaf1Hz786r9esijhI6QsfoFPnoEtXRLWqgJqIoQ8/oFb05T86L8+58zFtXnGKmgv7A+fwB2p2VjQ==</latexit>

orthogonal

<latexit sha1_base64="Pv9W7D3cHVNPc7H/OCwgrReMTvI=">AAAB73icbVBNSwMxEJ34WetX1aOXYBE8lV0R9SIUvXis0C9o15JNs21oNrsmWXFZ+ie8eFDEq3/Hm//GtN2Dtj4YeLw3w8w8PxZcG8f5RkvLK6tr64WN4ubW9s5uaW+/qaNEUdagkYhU2yeaCS5Zw3AjWDtWjIS+YC1/dDPxW49MaR7Juklj5oVkIHnAKTFWaqf39Sd8hZ1eqexUnCnwInFzUoYctV7pq9uPaBIyaaggWndcJzZeRpThVLBxsZtoFhM6IgPWsVSSkGkvm947xsdW6eMgUrakwVP190RGQq3T0LedITFDPe9NxP+8TmKCSy/jMk4Mk3S2KEgENhGePI/7XDFqRGoJoYrbWzEdEkWosREVbQju/MuLpHlacc8r7t1ZuXqdx1GAQziCE3DhAqpwCzVoAAUBz/AKb+gBvaB39DFrXUL5zAH8Afr8AcA0jyA=</latexit>

yTx = 0
<latexit sha1_base64="6ZiOlLQOabpBBSGrHiYGux/CWoQ=">AAAB/HicbVBNS8NAEN34WetXtEcvi0XwVBIR9Vj04rGC/YA2lM120y7d7IbdiRhC/StePCji1R/izX/jts1BWx8MPN6bYWZemAhuwPO+nZXVtfWNzdJWeXtnd2/fPThsGZVqyppUCaU7ITFMcMmawEGwTqIZiUPB2uH4Zuq3H5g2XMl7yBIWxGQoecQpASv13UoP2COEUa40jNRQSSImfbfq1bwZ8DLxC1JFBRp996s3UDSNmQQqiDFd30sgyIkGTgWblHupYQmhYzJkXUsliZkJ8tnxE3xilQGOlLYlAc/U3xM5iY3J4tB2xgRGZtGbiv953RSiqyDnMkmBSTpfFKUCg8LTJPCAa0ZBZJYQqrm9FdMR0YSCzatsQ/AXX14mrbOaf1Hz786r9esijhI6QsfoFPnoEtXRLWqgJqIoQ8/oFb05T86L8+58zFtXnGKmgv7A+fwB2p2VjQ==</latexit>

orthogonal

Correlation 

Optimal “slope” 
(Least squares)

<latexit sha1_base64="g79p2IYDlxhvjzG/eAwvkmX69mw=">AAACMXicbVDLSgMxFM34rONr1KWbYBFclZki6kYouumyQl/QqSWTpm1o5kFyRzqM/SU3/om46UIRt/6E6QPswwMJJ+fcy809XiS4AtseGWvrG5tb25kdc3dv/+DQOjquqjCWlFVoKEJZ94higgesAhwEq0eSEd8TrOb178d+7YlJxcOgDEnEmj7pBrzDKQEttaxi8ljGA3xruh7vPk8unOC/RyuP563BouXSUGEXegxIy8raOXsCvEqcGcmiGUot681thzT2WQBUEKUajh1BMyUSOBVsaLqxYhGhfdJlDU0D4jPVTCcbD/G5Vtq4E0p9AsATdb4jJb5Sie/pSp9ATy17Y/E/rxFD56aZ8iCKgQV0OqgTCwwhHseH21wyCiLRhFDJ9V8x7RFJKOiQTR2Cs7zyKqnmc85Vznm4zBbuZnFk0Ck6QxfIQdeogIqohCqIohf0jj7Qp/FqjIwv43taumbMek7QAoyfXy8DqQs=</latexit>

yTx =
����y

����
2

����x
����
2
cos ✓

<latexit sha1_base64="DOAlfII+q8SYEixo2hGBc77LIvA=">AAACAXicbZC7SgNBFIZn4y3G26qNYDMYhFgYdkXURgjaWEbIDZJNmJ1MkiGzF2bOSpYlNr6KjYUitr6FnW/jJNlCE38Y+PjPOZw5vxsKrsCyvo3M0vLK6lp2PbexubW9Y+7u1VQQScqqNBCBbLhEMcF9VgUOgjVCyYjnClZ3h7eTev2BScUDvwJxyByP9H3e45SAtjrmQQsGDAi+xoVRuzI6aSen9lhT3DHzVtGaCi+CnUIepSp3zK9WN6CRx3yggijVtK0QnIRI4FSwca4VKRYSOiR91tToE48pJ5leMMbH2uniXiD18wFP3d8TCfGUij1Xd3oEBmq+NjH/qzUj6F05CffDCJhPZ4t6kcAQ4EkcuMsloyBiDYRKrv+K6YBIQkGHltMh2PMnL0LtrGhfFO3783zpJo0jiw7RESogG12iErpDZVRFFD2iZ/SK3own48V4Nz5mrRkjndlHf2R8/gDR9pXa</latexit>

✓ = (xTx)�1xT y

<latexit sha1_base64="iG3fvMCc1pAPz+24urMNE47M5aE=">AAACDnicbZC7SgNBFIZn4y3G26qlzWAIWIXdIGojBG0sI5gLZEOYncwmQ2Znl5mzYtjkCWx8FRsLRWyt7XwbJ5sUmvjDwMd/zuHM+f1YcA2O823lVlbX1jfym4Wt7Z3dPXv/oKGjRFFWp5GIVMsnmgkuWR04CNaKFSOhL1jTH15P6817pjSP5B2MYtYJSV/ygFMCxuraJXyJvUARmo7Ho/G4W5kYeMjAo5HGHgwYkK5ddMpOJrwM7hyKaK5a1/7yehFNQiaBCqJ123Vi6KREAaeCTQpeollM6JD0WdugJCHTnTQ7Z4JLxunhIFLmScCZ+3siJaHWo9A3nSGBgV6sTc3/au0EgotOymWcAJN0tihIBIYIT7PBPa4YBTEyQKji5q+YDogJB0yCBROCu3jyMjQqZfes7N6eFqtX8zjy6AgdoxPkonNURTeohuqIokf0jF7Rm/VkvVjv1sesNWfNZw7RH1mfP+x8nK4=</latexit>

=
||y||2
||x||2

cos ✓
<latexit sha1_base64="KRQTS1NNt+kRtFfelBN2tQp4ieU=">AAACFnicbZDLSgMxFIYz9VbrrerSTbAIblpmRNRl0Y3LCvYCnTJk0kwbmskMyRlxqH0KN76KGxeKuBV3vo1pO4q2Hkj4+f5zSM7vx4JrsO1PK7ewuLS8kl8trK1vbG4Vt3caOkoUZXUaiUi1fKKZ4JLVgYNgrVgxEvqCNf3Bxdhv3jCleSSvIY1ZJyQ9yQNOCRjkFctuyKXnQp8BwW7B9XnvbnLhtHz7jX+gVyzZFXtSeF44mSihrGpe8cPtRjQJmQQqiNZtx46hMyQKOBVsVHATzWJCB6TH2kZKEjLdGU7WGuEDQ7o4iJQ5EvCE/p4YklDrNPRNZ0igr2e9MfzPaycQnHWGXMYJMEmnDwWJwBDhcUa4yxWjIFIjCFXc/BXTPlGEgkmyYEJwZleeF42jinNSca6OS9XzLI482kP76BA56BRV0SWqoTqi6B49omf0Yj1YT9ar9TZtzVnZzC76U9b7Fyhqn2I=</latexit>

min
✓

����y � x✓
����

<latexit sha1_base64="1PFUHrkM9ZET4wYGTBbYyhDirNw=">AAACB3icbVDLSgMxFL3js9bXqEtBgkVwVWaKqBuh6MZlBfuAdhgyaaYNzWSGJCOW2p0bf8WNC0Xc+gvu/BvT6Sy09UBuDufcS3JPkHCmtON8WwuLS8srq4W14vrG5ta2vbPbUHEqCa2TmMeyFWBFORO0rpnmtJVIiqOA02YwuJr4zTsqFYvFrR4m1ItwT7CQEayN5NsHnYD1HrKC7tH0zqpfQRfI9e2SU3YyoHni5qQEOWq+/dXpxiSNqNCEY6XarpNob4SlZoTTcbGTKppgMsA92jZU4Igqb5TtMUZHRumiMJbmCI0y9ffECEdKDaPAdEZY99WsNxH/89qpDs+9ERNJqqkg04fClCMdo0koqMskJZoPDcFEMvNXRPpYYqJNdEUTgju78jxpVMruadm9OSlVL/M4CrAPh3AMLpxBFa6hBnUg8AjP8Apv1pP1Yr1bH9PWBSuf2YM/sD5/AActmBw=</latexit>����x
����
2
= 1

<latexit sha1_base64="lg5XvDB5yr7O2J5wpdZLiQKoEvU=">AAACB3icbVDLSgMxFL1TX7W+Rl0KEiyCqzJTRN0IRTcuK9gHtMOQSTNtaOZBkhGGsTs3/oobF4q49Rfc+Tem01lo64HcHM65l+QeL+ZMKsv6NkpLyyura+X1ysbm1vaOubvXllEiCG2RiEei62FJOQtpSzHFaTcWFAcepx1vfD31O/dUSBaFdyqNqRPgYch8RrDSkmse9j02fMgLStHszqtbR5fIds2qVbNyoEViF6QKBZqu+dUfRCQJaKgIx1L2bCtWToaFYoTTSaWfSBpjMsZD2tM0xAGVTpbvMUHHWhkgPxL6hArl6u+JDAdSpoGnOwOsRnLem4r/eb1E+RdOxsI4UTQks4f8hCMVoWkoaMAEJYqnmmAimP4rIiMsMFE6uooOwZ5feZG06zX7rGbfnlYbV0UcZTiAIzgBG86hATfQhBYQeIRneIU348l4Md6Nj1lryShm9uEPjM8fCMOYHQ==</latexit>����y
����
2
= 1

For

<latexit sha1_base64="KumzqhlM8we9W5XfKZZqFB+CYE8=">AAACGnicbVDLSsNAFJ34rPVVdelmsIhuLImIuiy6cVnBPqAJYTKdtkMnkzBzI5bY73Djr7hxoYg7cePfOE0DauuBezmccy8z9wSx4Bps+8uam19YXFourBRX19Y3Nktb2w0dJYqyOo1EpFoB0UxwyerAQbBWrBgJA8GaweBy7DdvmdI8kjcwjJkXkp7kXU4JGMkvOW7IpZ+60GdADkbYLboB791nDd8dDXMD/6h+qWxX7Ax4ljg5KaMcNb/04XYimoRMAhVE67Zjx+ClRAGngo2KbqJZTOiA9FjbUElCpr00O22E943Swd1ImZKAM/X3RkpCrYdhYCZDAn097Y3F/7x2At1zL+UyToBJOnmomwgMER7nhDtcMQpiaAihipu/YtonilAwaRZNCM70ybOkcVxxTivO9Um5epHHUUC7aA8dIgedoSq6QjVURxQ9oCf0gl6tR+vZerPeJ6NzVr6zg/7A+vwG8Jug0A==</latexit>

min
✓0

����x� y✓0
���� <latexit sha1_base64="AYeHs6QOkx7Nb+3lx3sZFN1v19E=">AAACAnicbZC7SgNBFIZn4y3G26qV2AwGMRaGXRG1EYI2lhFyg2QTZieTZMjshZmz4rIEG1/FxkIRW5/CzrdxkmyhiT8MfPznHM6c3w0FV2BZ30ZmYXFpeSW7mltb39jcMrd3aiqIJGVVGohANlyimOA+qwIHwRqhZMRzBau7w5txvX7PpOKBX4E4ZI5H+j7vcUpAWx1zrwUDBuQIX+FC3K7Ex+3kxB5peuiYeatoTYTnwU4hj1KVO+ZXqxvQyGM+UEGUatpWCE5CJHAq2CjXihQLCR2SPmtq9InHlJNMThjhQ+10cS+Q+vmAJ+7viYR4SsWeqzs9AgM1Wxub/9WaEfQunYT7YQTMp9NFvUhgCPA4D9zlklEQsQZCJdd/xXRAJKGgU8vpEOzZk+ehdlq0z4v23Vm+dJ3GkUX76AAVkI0uUAndojKqIooe0TN6RW/Gk/FivBsf09aMkc7soj8yPn8AOqSWDQ==</latexit>

✓0 = (yT y)�1yTx

<latexit sha1_base64="NivppvwL7eysVmnBvlOYs9bj6Ac=">AAACDXicbZC7SgNBFIZn4y3GW9TSZjAKVmE3iNoIQRvLCOYC2bDMTmaTIbM7y8xZMezmBWx8FRsLRWzt7XwbJ5dCE38Y+PjPOZw5vx8LrsG2v63c0vLK6lp+vbCxubW9U9zda2iZKMrqVAqpWj7RTPCI1YGDYK1YMRL6gjX9wfW43rxnSnMZ3cEwZp2Q9CIecErAWF7x6BK7gSI0zbKHLPMqIwPDCbhUauxCnwHxiiW7bE+EF8GZQQnNVPOKX25X0iRkEVBBtG47dgydlCjgVLBRwU00iwkdkB5rG4xIyHQnnVwzwsfG6eJAKvMiwBP390RKQq2HoW86QwJ9PV8bm//V2gkEF52UR3ECLKLTRUEiMEg8jgZ3uWIUxNAAoYqbv2LaJyYcMAEWTAjO/MmL0KiUnbOyc3taql7N4sijA3SITpCDzlEV3aAaqiOKHtEzekVv1pP1Yr1bH9PWnDWb2Ud/ZH3+AJIqnIQ=</latexit>

=
||x||2
||y||2

cos ✓

<latexit sha1_base64="KnSgPv29849Outg36Eo33PiJ8Og=">AAAB/XicbVDJSgNBEO2JW4zbuNy8NAbRU5wJoh4Ugl48RsgGyRh6Oj1Jk56F7hpxHIK/4sWDIl79D2/+jZ1kDhp9UPB4r4qqem4kuALL+jJyc/MLi0v55cLK6tr6hrm51VBhLCmr01CEsuUSxQQPWB04CNaKJCO+K1jTHV6N/eYdk4qHQQ2SiDk+6Qfc45SAlrrmTnJbu8cXuAMDBuQAn2P7qNw1i1bJmgD/JXZGiihDtWt+dnohjX0WABVEqbZtReCkRAKngo0KnVixiNAh6bO2pgHxmXLSyfUjvK+VHvZCqSsAPFF/TqTEVyrxXd3pExioWW8s/ue1Y/DOnJQHUQwsoNNFXiwwhHgcBe5xySiIRBNCJde3YjogklDQgRV0CPbsy39Jo1yyT0r2zXGxcpnFkUe7aA8dIhudogq6RlVURxQ9oCf0gl6NR+PZeDPep605I5vZRr9gfHwDaU+TQA==</latexit>

yTx = ✓0 < 1/2

Relationship to Regression



<latexit sha1_base64="EimcDH+eRonDS6ajMgq0eBi6D0o=">AAAB73icbVBNSwMxEJ31s9avqkcvwSJ4KhsR9SIUvXis0C9o15JNs21oNrsmWXFZ+ie8eFDEq3/Hm//GtN2Dtj4YeLw3w8w8PxZcG9f9dpaWV1bX1gsbxc2t7Z3d0t5+U0eJoqxBIxGptk80E1yyhuFGsHasGAl9wVr+6Gbitx6Z0jySdZPGzAvJQPKAU2Ks1E7v60/oCuFeqexW3CnQIsE5KUOOWq/01e1HNAmZNFQQrTvYjY2XEWU4FWxc7CaaxYSOyIB1LJUkZNrLpveO0bFV+iiIlC1p0FT9PZGRUOs09G1nSMxQz3sT8T+vk5jg0su4jBPDJJ0tChKBTIQmz6M+V4wakVpCqOL2VkSHRBFqbERFGwKef3mRNE8r+LyC787K1es8jgIcwhGcAIYLqMIt1KABFAQ8wyu8OQ/Oi/PufMxal5x85gD+wPn8AcG4jyE=</latexit>

yTx = 1
<latexit sha1_base64="ZJ56SzDcltdUT+7hjsZW6DVmnzM=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbBi2VXRL0IRS8eK/RL2rVk07QNTbJLkhWXpb/CiwdFvPpzvPlvTNs9aOuDgcd7M8zMCyLOtHHdbye3tLyyupZfL2xsbm3vFHf3GjqMFaF1EvJQtQKsKWeS1g0znLYiRbEIOG0Go5uJ33ykSrNQ1kwSUV/ggWR9RrCx0n3yUHtCV+jE6xZLbtmdAi0SLyMlyFDtFr86vZDEgkpDONa67bmR8VOsDCOcjgudWNMIkxEe0LalEguq/XR68BgdWaWH+qGyJQ2aqr8nUiy0TkRgOwU2Qz3vTcT/vHZs+pd+ymQUGyrJbFE/5siEaPI96jFFieGJJZgoZm9FZIgVJsZmVLAhePMvL5LGadk7L3t3Z6XKdRZHHg7gEI7BgwuowC1UoQ4EBDzDK7w5ynlx3p2PWWvOyWb24Q+czx8tOo9Y</latexit>

yTx = �1

<latexit sha1_base64="ZJ56SzDcltdUT+7hjsZW6DVmnzM=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbBi2VXRL0IRS8eK/RL2rVk07QNTbJLkhWXpb/CiwdFvPpzvPlvTNs9aOuDgcd7M8zMCyLOtHHdbye3tLyyupZfL2xsbm3vFHf3GjqMFaF1EvJQtQKsKWeS1g0znLYiRbEIOG0Go5uJ33ykSrNQ1kwSUV/ggWR9RrCx0n3yUHtCV+jE6xZLbtmdAi0SLyMlyFDtFr86vZDEgkpDONa67bmR8VOsDCOcjgudWNMIkxEe0LalEguq/XR68BgdWaWH+qGyJQ2aqr8nUiy0TkRgOwU2Qz3vTcT/vHZs+pd+ymQUGyrJbFE/5siEaPI96jFFieGJJZgoZm9FZIgVJsZmVLAhePMvL5LGadk7L3t3Z6XKdRZHHg7gEI7BgwuowC1UoQ4EBDzDK7w5ynlx3p2PWWvOyWb24Q+czx8tOo9Y</latexit>

yTx = �1
<latexit sha1_base64="EimcDH+eRonDS6ajMgq0eBi6D0o=">AAAB73icbVBNSwMxEJ31s9avqkcvwSJ4KhsR9SIUvXis0C9o15JNs21oNrsmWXFZ+ie8eFDEq3/Hm//GtN2Dtj4YeLw3w8w8PxZcG9f9dpaWV1bX1gsbxc2t7Z3d0t5+U0eJoqxBIxGptk80E1yyhuFGsHasGAl9wVr+6Gbitx6Z0jySdZPGzAvJQPKAU2Ks1E7v60/oCuFeqexW3CnQIsE5KUOOWq/01e1HNAmZNFQQrTvYjY2XEWU4FWxc7CaaxYSOyIB1LJUkZNrLpveO0bFV+iiIlC1p0FT9PZGRUOs09G1nSMxQz3sT8T+vk5jg0su4jBPDJJ0tChKBTIQmz6M+V4wakVpCqOL2VkSHRBFqbERFGwKef3mRNE8r+LyC787K1es8jgIcwhGcAIYLqMIt1KABFAQ8wyu8OQ/Oi/PufMxal5x85gD+wPn8AcG4jyE=</latexit>

yTx = 1
<latexit sha1_base64="G2kgTMahiwnnimzaUKMB+uSaYD4=">AAAB9XicbVBNS8NAEN34WetX1aOXxSJ4KomIeix68VjBfkAby2Y7aZduNmF3opbQ/+HFgyJe/S/e/Ddu2xy09cHA470ZZuYFiRQGXffbWVpeWV1bL2wUN7e2d3ZLe/sNE6eaQ53HMtatgBmQQkEdBUpoJRpYFEhoBsPrid98AG1ErO5wlIAfsb4SoeAMrXTfQXjCIMwMi2BMu6WyW3GnoIvEy0mZ5Kh1S1+dXszTCBRyyYxpe26CfsY0Ci5hXOykBhLGh6wPbUuV3WL8bHr1mB5bpUfDWNtSSKfq74mMRcaMosB2RgwHZt6biP957RTDSz8TKkkRFJ8tClNJMaaTCGhPaOAoR5YwroW9lfIB04yjDapoQ/DmX14kjdOKd17xbs/K1as8jgI5JEfkhHjkglTJDamROuFEk2fySt6cR+fFeXc+Zq1LTj5zQP7A+fwByneSsw==</latexit>same

<latexit sha1_base64="XQc9Gx+TJpDcRHx10XCHoi38t30=">AAAB+3icbVBNS8NAEJ3Ur1q/Yj16CRbBU0lE1GPRi8cKthbaUDbbSbt0swm7G2kJ/StePCji1T/izX/jps1BWx8MPN6bYWZekHCmtOt+W6W19Y3NrfJ2ZWd3b//APqy2VZxKii0a81h2AqKQM4EtzTTHTiKRRAHHx2B8m/uPTygVi8WDniboR2QoWMgo0Ubq29WexokOwmzAJNJcm/Xtmlt353BWiVeQGhRo9u2v3iCmaYRCU06U6npuov2MSM0ox1mllypMCB2TIXYNFSRC5Wfz22fOqVEGThhLU0I7c/X3REYipaZRYDojokdq2cvF/7xuqsNrP2MiSTUKulgUptzRsZMH4Swe5lNDCJXM3OrQEZGEahNXxYTgLb+8Strnde+y7t1f1Bo3RRxlOIYTOAMPrqABd9CEFlCYwDO8wps1s16sd+tj0Vqyipkj+APr8wfxApUH</latexit>

direction

<latexit sha1_base64="XQc9Gx+TJpDcRHx10XCHoi38t30=">AAAB+3icbVBNS8NAEJ3Ur1q/Yj16CRbBU0lE1GPRi8cKthbaUDbbSbt0swm7G2kJ/StePCji1T/izX/jps1BWx8MPN6bYWZekHCmtOt+W6W19Y3NrfJ2ZWd3b//APqy2VZxKii0a81h2AqKQM4EtzTTHTiKRRAHHx2B8m/uPTygVi8WDniboR2QoWMgo0Ubq29WexokOwmzAJNJcm/Xtmlt353BWiVeQGhRo9u2v3iCmaYRCU06U6npuov2MSM0ox1mllypMCB2TIXYNFSRC5Wfz22fOqVEGThhLU0I7c/X3REYipaZRYDojokdq2cvF/7xuqsNrP2MiSTUKulgUptzRsZMH4Swe5lNDCJXM3OrQEZGEahNXxYTgLb+8Strnde+y7t1f1Bo3RRxlOIYTOAMPrqABd9CEFlCYwDO8wps1s16sd+tj0Vqyipkj+APr8wfxApUH</latexit>

direction

<latexit sha1_base64="39vTqvx+0aapVzweurxOO/js6EM=">AAAB+nicbVBNS8NAEN3Ur1q/Uj16CRbBU0lE1GPRi8cK9gPaUDbbSbt0kw27E7XE/hQvHhTx6i/x5r9x2+agrQ8GHu/NMDMvSATX6LrfVmFldW19o7hZ2tre2d2zy/tNLVPFoMGkkKodUA2Cx9BAjgLaiQIaBQJaweh66rfuQWku4zscJ+BHdBDzkDOKRurZ5S7CIwZhJpNEao4w6dkVt+rO4CwTLycVkqPes7+6fcnSCGJkgmrd8dwE/Ywq5EzApNRNNSSUjegAOobGNALtZ7PTJ86xUfpOKJWpGJ2Z+nsio5HW4ygwnRHFoV70puJ/XifF8NLPeJykCDGbLwpT4aB0pjk4fa6AoRgbQpni5laHDamiDE1aJROCt/jyMmmeVr3zqnd7Vqld5XEUySE5IifEIxekRm5InTQIIw/kmbySN+vJerHerY95a8HKZw7IH1ifP09clK8=</latexit>

opposite
<latexit sha1_base64="G2kgTMahiwnnimzaUKMB+uSaYD4=">AAAB9XicbVBNS8NAEN34WetX1aOXxSJ4KomIeix68VjBfkAby2Y7aZduNmF3opbQ/+HFgyJe/S/e/Ddu2xy09cHA470ZZuYFiRQGXffbWVpeWV1bL2wUN7e2d3ZLe/sNE6eaQ53HMtatgBmQQkEdBUpoJRpYFEhoBsPrid98AG1ErO5wlIAfsb4SoeAMrXTfQXjCIMwMi2BMu6WyW3GnoIvEy0mZ5Kh1S1+dXszTCBRyyYxpe26CfsY0Ci5hXOykBhLGh6wPbUuV3WL8bHr1mB5bpUfDWNtSSKfq74mMRcaMosB2RgwHZt6biP957RTDSz8TKkkRFJ8tClNJMaaTCGhPaOAoR5YwroW9lfIB04yjDapoQ/DmX14kjdOKd17xbs/K1as8jgI5JEfkhHjkglTJDamROuFEk2fySt6cR+fFeXc+Zq1LTj5zQP7A+fwByneSsw==</latexit>same

<latexit sha1_base64="XQc9Gx+TJpDcRHx10XCHoi38t30=">AAAB+3icbVBNS8NAEJ3Ur1q/Yj16CRbBU0lE1GPRi8cKthbaUDbbSbt0swm7G2kJ/StePCji1T/izX/jps1BWx8MPN6bYWZekHCmtOt+W6W19Y3NrfJ2ZWd3b//APqy2VZxKii0a81h2AqKQM4EtzTTHTiKRRAHHx2B8m/uPTygVi8WDniboR2QoWMgo0Ubq29WexokOwmzAJNJcm/Xtmlt353BWiVeQGhRo9u2v3iCmaYRCU06U6npuov2MSM0ox1mllypMCB2TIXYNFSRC5Wfz22fOqVEGThhLU0I7c/X3REYipaZRYDojokdq2cvF/7xuqsNrP2MiSTUKulgUptzRsZMH4Swe5lNDCJXM3OrQEZGEahNXxYTgLb+8Strnde+y7t1f1Bo3RRxlOIYTOAMPrqABd9CEFlCYwDO8wps1s16sd+tj0Vqyipkj+APr8wfxApUH</latexit>

direction

<latexit sha1_base64="XQc9Gx+TJpDcRHx10XCHoi38t30=">AAAB+3icbVBNS8NAEJ3Ur1q/Yj16CRbBU0lE1GPRi8cKthbaUDbbSbt0swm7G2kJ/StePCji1T/izX/jps1BWx8MPN6bYWZekHCmtOt+W6W19Y3NrfJ2ZWd3b//APqy2VZxKii0a81h2AqKQM4EtzTTHTiKRRAHHx2B8m/uPTygVi8WDniboR2QoWMgo0Ubq29WexokOwmzAJNJcm/Xtmlt353BWiVeQGhRo9u2v3iCmaYRCU06U6npuov2MSM0ox1mllypMCB2TIXYNFSRC5Wfz22fOqVEGThhLU0I7c/X3REYipaZRYDojokdq2cvF/7xuqsNrP2MiSTUKulgUptzRsZMH4Swe5lNDCJXM3OrQEZGEahNXxYTgLb+8Strnde+y7t1f1Bo3RRxlOIYTOAMPrqABd9CEFlCYwDO8wps1s16sd+tj0Vqyipkj+APr8wfxApUH</latexit>

direction

<latexit sha1_base64="39vTqvx+0aapVzweurxOO/js6EM=">AAAB+nicbVBNS8NAEN3Ur1q/Uj16CRbBU0lE1GPRi8cK9gPaUDbbSbt0kw27E7XE/hQvHhTx6i/x5r9x2+agrQ8GHu/NMDMvSATX6LrfVmFldW19o7hZ2tre2d2zy/tNLVPFoMGkkKodUA2Cx9BAjgLaiQIaBQJaweh66rfuQWku4zscJ+BHdBDzkDOKRurZ5S7CIwZhJpNEao4w6dkVt+rO4CwTLycVkqPes7+6fcnSCGJkgmrd8dwE/Ywq5EzApNRNNSSUjegAOobGNALtZ7PTJ86xUfpOKJWpGJ2Z+nsio5HW4ygwnRHFoV70puJ/XifF8NLPeJykCDGbLwpT4aB0pjk4fa6AoRgbQpni5laHDamiDE1aJROCt/jyMmmeVr3zqnd7Vqld5XEUySE5IifEIxekRm5InTQIIw/kmbySN+vJerHerY95a8HKZw7IH1ifP09clK8=</latexit>

opposite

<latexit sha1_base64="Pv9W7D3cHVNPc7H/OCwgrReMTvI=">AAAB73icbVBNSwMxEJ34WetX1aOXYBE8lV0R9SIUvXis0C9o15JNs21oNrsmWXFZ+ie8eFDEq3/Hm//GtN2Dtj4YeLw3w8w8PxZcG8f5RkvLK6tr64WN4ubW9s5uaW+/qaNEUdagkYhU2yeaCS5Zw3AjWDtWjIS+YC1/dDPxW49MaR7Juklj5oVkIHnAKTFWaqf39Sd8hZ1eqexUnCnwInFzUoYctV7pq9uPaBIyaaggWndcJzZeRpThVLBxsZtoFhM6IgPWsVSSkGkvm947xsdW6eMgUrakwVP190RGQq3T0LedITFDPe9NxP+8TmKCSy/jMk4Mk3S2KEgENhGePI/7XDFqRGoJoYrbWzEdEkWosREVbQju/MuLpHlacc8r7t1ZuXqdx1GAQziCE3DhAqpwCzVoAAUBz/AKb+gBvaB39DFrXUL5zAH8Afr8AcA0jyA=</latexit>

yTx = 0
<latexit sha1_base64="Pv9W7D3cHVNPc7H/OCwgrReMTvI=">AAAB73icbVBNSwMxEJ34WetX1aOXYBE8lV0R9SIUvXis0C9o15JNs21oNrsmWXFZ+ie8eFDEq3/Hm//GtN2Dtj4YeLw3w8w8PxZcG8f5RkvLK6tr64WN4ubW9s5uaW+/qaNEUdagkYhU2yeaCS5Zw3AjWDtWjIS+YC1/dDPxW49MaR7Juklj5oVkIHnAKTFWaqf39Sd8hZ1eqexUnCnwInFzUoYctV7pq9uPaBIyaaggWndcJzZeRpThVLBxsZtoFhM6IgPWsVSSkGkvm947xsdW6eMgUrakwVP190RGQq3T0LedITFDPe9NxP+8TmKCSy/jMk4Mk3S2KEgENhGePI/7XDFqRGoJoYrbWzEdEkWosREVbQju/MuLpHlacc8r7t1ZuXqdx1GAQziCE3DhAqpwCzVoAAUBz/AKb+gBvaB39DFrXUL5zAH8Afr8AcA0jyA=</latexit>

yTx = 0
<latexit sha1_base64="6ZiOlLQOabpBBSGrHiYGux/CWoQ=">AAAB/HicbVBNS8NAEN34WetXtEcvi0XwVBIR9Vj04rGC/YA2lM120y7d7IbdiRhC/StePCji1R/izX/jts1BWx8MPN6bYWZemAhuwPO+nZXVtfWNzdJWeXtnd2/fPThsGZVqyppUCaU7ITFMcMmawEGwTqIZiUPB2uH4Zuq3H5g2XMl7yBIWxGQoecQpASv13UoP2COEUa40jNRQSSImfbfq1bwZ8DLxC1JFBRp996s3UDSNmQQqiDFd30sgyIkGTgWblHupYQmhYzJkXUsliZkJ8tnxE3xilQGOlLYlAc/U3xM5iY3J4tB2xgRGZtGbiv953RSiqyDnMkmBSTpfFKUCg8LTJPCAa0ZBZJYQqrm9FdMR0YSCzatsQ/AXX14mrbOaf1Hz786r9esijhI6QsfoFPnoEtXRLWqgJqIoQ8/oFb05T86L8+58zFtXnGKmgv7A+fwB2p2VjQ==</latexit>

orthogonal
<latexit sha1_base64="6ZiOlLQOabpBBSGrHiYGux/CWoQ=">AAAB/HicbVBNS8NAEN34WetXtEcvi0XwVBIR9Vj04rGC/YA2lM120y7d7IbdiRhC/StePCji1R/izX/jts1BWx8MPN6bYWZemAhuwPO+nZXVtfWNzdJWeXtnd2/fPThsGZVqyppUCaU7ITFMcMmawEGwTqIZiUPB2uH4Zuq3H5g2XMl7yBIWxGQoecQpASv13UoP2COEUa40jNRQSSImfbfq1bwZ8DLxC1JFBRp996s3UDSNmQQqiDFd30sgyIkGTgWblHupYQmhYzJkXUsliZkJ8tnxE3xilQGOlLYlAc/U3xM5iY3J4tB2xgRGZtGbiv953RSiqyDnMkmBSTpfFKUCg8LTJPCAa0ZBZJYQqrm9FdMR0YSCzatsQ/AXX14mrbOaf1Hz786r9esijhI6QsfoFPnoEtXRLWqgJqIoQ8/oFb05T86L8+58zFtXnGKmgv7A+fwB2p2VjQ==</latexit>

orthogonal

<latexit sha1_base64="Pv9W7D3cHVNPc7H/OCwgrReMTvI=">AAAB73icbVBNSwMxEJ34WetX1aOXYBE8lV0R9SIUvXis0C9o15JNs21oNrsmWXFZ+ie8eFDEq3/Hm//GtN2Dtj4YeLw3w8w8PxZcG8f5RkvLK6tr64WN4ubW9s5uaW+/qaNEUdagkYhU2yeaCS5Zw3AjWDtWjIS+YC1/dDPxW49MaR7Juklj5oVkIHnAKTFWaqf39Sd8hZ1eqexUnCnwInFzUoYctV7pq9uPaBIyaaggWndcJzZeRpThVLBxsZtoFhM6IgPWsVSSkGkvm947xsdW6eMgUrakwVP190RGQq3T0LedITFDPe9NxP+8TmKCSy/jMk4Mk3S2KEgENhGePI/7XDFqRGoJoYrbWzEdEkWosREVbQju/MuLpHlacc8r7t1ZuXqdx1GAQziCE3DhAqpwCzVoAAUBz/AKb+gBvaB39DFrXUL5zAH8Afr8AcA0jyA=</latexit>

yTx = 0
<latexit sha1_base64="6ZiOlLQOabpBBSGrHiYGux/CWoQ=">AAAB/HicbVBNS8NAEN34WetXtEcvi0XwVBIR9Vj04rGC/YA2lM120y7d7IbdiRhC/StePCji1R/izX/jts1BWx8MPN6bYWZemAhuwPO+nZXVtfWNzdJWeXtnd2/fPThsGZVqyppUCaU7ITFMcMmawEGwTqIZiUPB2uH4Zuq3H5g2XMl7yBIWxGQoecQpASv13UoP2COEUa40jNRQSSImfbfq1bwZ8DLxC1JFBRp996s3UDSNmQQqiDFd30sgyIkGTgWblHupYQmhYzJkXUsliZkJ8tnxE3xilQGOlLYlAc/U3xM5iY3J4tB2xgRGZtGbiv953RSiqyDnMkmBSTpfFKUCg8LTJPCAa0ZBZJYQqrm9FdMR0YSCzatsQ/AXX14mrbOaf1Hz786r9esijhI6QsfoFPnoEtXRLWqgJqIoQ8/oFb05T86L8+58zFtXnGKmgv7A+fwB2p2VjQ==</latexit>

orthogonal

<latexit sha1_base64="Pv9W7D3cHVNPc7H/OCwgrReMTvI=">AAAB73icbVBNSwMxEJ34WetX1aOXYBE8lV0R9SIUvXis0C9o15JNs21oNrsmWXFZ+ie8eFDEq3/Hm//GtN2Dtj4YeLw3w8w8PxZcG8f5RkvLK6tr64WN4ubW9s5uaW+/qaNEUdagkYhU2yeaCS5Zw3AjWDtWjIS+YC1/dDPxW49MaR7Juklj5oVkIHnAKTFWaqf39Sd8hZ1eqexUnCnwInFzUoYctV7pq9uPaBIyaaggWndcJzZeRpThVLBxsZtoFhM6IgPWsVSSkGkvm947xsdW6eMgUrakwVP190RGQq3T0LedITFDPe9NxP+8TmKCSy/jMk4Mk3S2KEgENhGePI/7XDFqRGoJoYrbWzEdEkWosREVbQju/MuLpHlacc8r7t1ZuXqdx1GAQziCE3DhAqpwCzVoAAUBz/AKb+gBvaB39DFrXUL5zAH8Afr8AcA0jyA=</latexit>

yTx = 0
<latexit sha1_base64="6ZiOlLQOabpBBSGrHiYGux/CWoQ=">AAAB/HicbVBNS8NAEN34WetXtEcvi0XwVBIR9Vj04rGC/YA2lM120y7d7IbdiRhC/StePCji1R/izX/jts1BWx8MPN6bYWZemAhuwPO+nZXVtfWNzdJWeXtnd2/fPThsGZVqyppUCaU7ITFMcMmawEGwTqIZiUPB2uH4Zuq3H5g2XMl7yBIWxGQoecQpASv13UoP2COEUa40jNRQSSImfbfq1bwZ8DLxC1JFBRp996s3UDSNmQQqiDFd30sgyIkGTgWblHupYQmhYzJkXUsliZkJ8tnxE3xilQGOlLYlAc/U3xM5iY3J4tB2xgRGZtGbiv953RSiqyDnMkmBSTpfFKUCg8LTJPCAa0ZBZJYQqrm9FdMR0YSCzatsQ/AXX14mrbOaf1Hz786r9esijhI6QsfoFPnoEtXRLWqgJqIoQ8/oFb05T86L8+58zFtXnGKmgv7A+fwB2p2VjQ==</latexit>

orthogonal

Correlation 

Optimal “slope” 
(Least squares)

<latexit sha1_base64="g79p2IYDlxhvjzG/eAwvkmX69mw=">AAACMXicbVDLSgMxFM34rONr1KWbYBFclZki6kYouumyQl/QqSWTpm1o5kFyRzqM/SU3/om46UIRt/6E6QPswwMJJ+fcy809XiS4AtseGWvrG5tb25kdc3dv/+DQOjquqjCWlFVoKEJZ94higgesAhwEq0eSEd8TrOb178d+7YlJxcOgDEnEmj7pBrzDKQEttaxi8ljGA3xruh7vPk8unOC/RyuP563BouXSUGEXegxIy8raOXsCvEqcGcmiGUot681thzT2WQBUEKUajh1BMyUSOBVsaLqxYhGhfdJlDU0D4jPVTCcbD/G5Vtq4E0p9AsATdb4jJb5Sie/pSp9ATy17Y/E/rxFD56aZ8iCKgQV0OqgTCwwhHseH21wyCiLRhFDJ9V8x7RFJKOiQTR2Cs7zyKqnmc85Vznm4zBbuZnFk0Ck6QxfIQdeogIqohCqIohf0jj7Qp/FqjIwv43taumbMek7QAoyfXy8DqQs=</latexit>

yTx =
����y

����
2

����x
����
2
cos ✓

<latexit sha1_base64="DOAlfII+q8SYEixo2hGBc77LIvA=">AAACAXicbZC7SgNBFIZn4y3G26qNYDMYhFgYdkXURgjaWEbIDZJNmJ1MkiGzF2bOSpYlNr6KjYUitr6FnW/jJNlCE38Y+PjPOZw5vxsKrsCyvo3M0vLK6lp2PbexubW9Y+7u1VQQScqqNBCBbLhEMcF9VgUOgjVCyYjnClZ3h7eTev2BScUDvwJxyByP9H3e45SAtjrmQQsGDAi+xoVRuzI6aSen9lhT3DHzVtGaCi+CnUIepSp3zK9WN6CRx3yggijVtK0QnIRI4FSwca4VKRYSOiR91tToE48pJ5leMMbH2uniXiD18wFP3d8TCfGUij1Xd3oEBmq+NjH/qzUj6F05CffDCJhPZ4t6kcAQ4EkcuMsloyBiDYRKrv+K6YBIQkGHltMh2PMnL0LtrGhfFO3783zpJo0jiw7RESogG12iErpDZVRFFD2iZ/SK3own48V4Nz5mrRkjndlHf2R8/gDR9pXa</latexit>

✓ = (xTx)�1xT y

<latexit sha1_base64="iG3fvMCc1pAPz+24urMNE47M5aE=">AAACDnicbZC7SgNBFIZn4y3G26qlzWAIWIXdIGojBG0sI5gLZEOYncwmQ2Znl5mzYtjkCWx8FRsLRWyt7XwbJ5sUmvjDwMd/zuHM+f1YcA2O823lVlbX1jfym4Wt7Z3dPXv/oKGjRFFWp5GIVMsnmgkuWR04CNaKFSOhL1jTH15P6817pjSP5B2MYtYJSV/ygFMCxuraJXyJvUARmo7Ho/G4W5kYeMjAo5HGHgwYkK5ddMpOJrwM7hyKaK5a1/7yehFNQiaBCqJ123Vi6KREAaeCTQpeollM6JD0WdugJCHTnTQ7Z4JLxunhIFLmScCZ+3siJaHWo9A3nSGBgV6sTc3/au0EgotOymWcAJN0tihIBIYIT7PBPa4YBTEyQKji5q+YDogJB0yCBROCu3jyMjQqZfes7N6eFqtX8zjy6AgdoxPkonNURTeohuqIokf0jF7Rm/VkvVjv1sesNWfNZw7RH1mfP+x8nK4=</latexit>

=
||y||2
||x||2

cos ✓
<latexit sha1_base64="KRQTS1NNt+kRtFfelBN2tQp4ieU=">AAACFnicbZDLSgMxFIYz9VbrrerSTbAIblpmRNRl0Y3LCvYCnTJk0kwbmskMyRlxqH0KN76KGxeKuBV3vo1pO4q2Hkj4+f5zSM7vx4JrsO1PK7ewuLS8kl8trK1vbG4Vt3caOkoUZXUaiUi1fKKZ4JLVgYNgrVgxEvqCNf3Bxdhv3jCleSSvIY1ZJyQ9yQNOCRjkFctuyKXnQp8BwW7B9XnvbnLhtHz7jX+gVyzZFXtSeF44mSihrGpe8cPtRjQJmQQqiNZtx46hMyQKOBVsVHATzWJCB6TH2kZKEjLdGU7WGuEDQ7o4iJQ5EvCE/p4YklDrNPRNZ0igr2e9MfzPaycQnHWGXMYJMEmnDwWJwBDhcUa4yxWjIFIjCFXc/BXTPlGEgkmyYEJwZleeF42jinNSca6OS9XzLI482kP76BA56BRV0SWqoTqi6B49omf0Yj1YT9ar9TZtzVnZzC76U9b7Fyhqn2I=</latexit>

min
✓

����y � x✓
����

<latexit sha1_base64="1PFUHrkM9ZET4wYGTBbYyhDirNw=">AAACB3icbVDLSgMxFL3js9bXqEtBgkVwVWaKqBuh6MZlBfuAdhgyaaYNzWSGJCOW2p0bf8WNC0Xc+gvu/BvT6Sy09UBuDufcS3JPkHCmtON8WwuLS8srq4W14vrG5ta2vbPbUHEqCa2TmMeyFWBFORO0rpnmtJVIiqOA02YwuJr4zTsqFYvFrR4m1ItwT7CQEayN5NsHnYD1HrKC7tH0zqpfQRfI9e2SU3YyoHni5qQEOWq+/dXpxiSNqNCEY6XarpNob4SlZoTTcbGTKppgMsA92jZU4Igqb5TtMUZHRumiMJbmCI0y9ffECEdKDaPAdEZY99WsNxH/89qpDs+9ERNJqqkg04fClCMdo0koqMskJZoPDcFEMvNXRPpYYqJNdEUTgju78jxpVMruadm9OSlVL/M4CrAPh3AMLpxBFa6hBnUg8AjP8Apv1pP1Yr1bH9PWBSuf2YM/sD5/AActmBw=</latexit>����x
����
2
= 1

<latexit sha1_base64="lg5XvDB5yr7O2J5wpdZLiQKoEvU=">AAACB3icbVDLSgMxFL1TX7W+Rl0KEiyCqzJTRN0IRTcuK9gHtMOQSTNtaOZBkhGGsTs3/oobF4q49Rfc+Tem01lo64HcHM65l+QeL+ZMKsv6NkpLyyura+X1ysbm1vaOubvXllEiCG2RiEei62FJOQtpSzHFaTcWFAcepx1vfD31O/dUSBaFdyqNqRPgYch8RrDSkmse9j02fMgLStHszqtbR5fIds2qVbNyoEViF6QKBZqu+dUfRCQJaKgIx1L2bCtWToaFYoTTSaWfSBpjMsZD2tM0xAGVTpbvMUHHWhkgPxL6hArl6u+JDAdSpoGnOwOsRnLem4r/eb1E+RdOxsI4UTQks4f8hCMVoWkoaMAEJYqnmmAimP4rIiMsMFE6uooOwZ5feZG06zX7rGbfnlYbV0UcZTiAIzgBG86hATfQhBYQeIRneIU348l4Md6Nj1lryShm9uEPjM8fCMOYHQ==</latexit>����y
����
2
= 1

For

<latexit sha1_base64="rZFbP9/+iCpDKb7e6ByNUNooboQ=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5IUUY9FLx4r2A9oQtlsN+3SzSbuToQS4l/x4kERr/4Qb/4bt20O2vpg4PHeDDPzgkRwDY7zbZXW1jc2t8rblZ3dvf0D+/Coo+NUUdamsYhVLyCaCS5ZGzgI1ksUI1EgWDeY3Mz87iNTmsfyHqYJ8yMykjzklICRBnbVg1ARmrl55ukHBVkjzwd2zak7c+BV4hakhgq0BvaXN4xpGjEJVBCt+66TgJ8RBZwKlle8VLOE0AkZsb6hkkRM+9n8+ByfGmWIw1iZkoDn6u+JjERaT6PAdEYExnrZm4n/ef0Uwis/4zJJgUm6WBSmAkOMZ0ngIVeMgpgaQqji5lZMx8SEASavignBXX55lXQadfei7t6d15rXRRxldIxO0Bly0SVqolvUQm1E0RQ9o1f0Zj1ZL9a79bFoLVnFTBX9gfX5A3U7lUw=</latexit>

1p
2

<latexit sha1_base64="FqR3tR+n5cRqz/P+RMdHb1w5G0Y=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5JIUY9FLx4r2A9oQtlsN+3SzSbuToQS4l/x4kERr/4Qb/4bt20O2vpg4PHeDDPzgkRwDY7zbZXW1jc2t8rblZ3dvf0D+/Coo+NUUdamsYhVLyCaCS5ZGzgI1ksUI1EgWDeY3Mz87iNTmsfyHqYJ8yMykjzklICRBnbVg1ARmrl55ukHBVkjzwd2zak7c+BV4hakhgq0BvaXN4xpGjEJVBCt+66TgJ8RBZwKlle8VLOE0AkZsb6hkkRM+9n8+ByfGmWIw1iZkoDn6u+JjERaT6PAdEYExnrZm4n/ef0Uwis/4zJJgUm6WBSmAkOMZ0ngIVeMgpgaQqji5lZMx8SEASavignBXX55lXTO6+5F3b1r1JrXRRxldIxO0Bly0SVqolvUQm1E0RQ9o1f0Zj1ZL9a79bFoLVnFTBX9gfX5A3hHlU4=</latexit>

1p
4

<latexit sha1_base64="HbGa8jFWS9KNKCwN6rF4ewuSWJU=">AAAB/XicbVDLSsNAFJ34rPUVHzs3wSK4KhmR6rLoxmUF+4AmlMl00g6dTOLMjVBD8FfcuFDErf/hzr9x2mahrQcuHM65l3vvCRLBNbjut7W0vLK6tl7aKG9ube/s2nv7LR2nirImjUWsOgHRTHDJmsBBsE6iGIkCwdrB6Hritx+Y0jyWdzBOmB+RgeQhpwSM1LMPPQgVoRnOM0/fK8hwLc97dsWtulM4iwQXpIIKNHr2l9ePaRoxCVQQrbvYTcDPiAJOBcvLXqpZQuiIDFjXUEkipv1sen3unBil74SxMiXBmaq/JzISaT2OAtMZERjqeW8i/ud1Uwgv/YzLJAUm6WxRmAoHYmcShdPnilEQY0MIVdzc6tAhMWmACaxsQsDzLy+S1lkV16r49rxSvyriKKEjdIxOEUYXqI5uUAM1EUWP6Bm9ojfryXqx3q2PWeuSVcwcoD+wPn8A8gKViw==</latexit>

1p
16

<latexit sha1_base64="Wzu8OGIeUVc6iZTpCri+/TCQK64=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5GSyCq5JIqS6LblxWsA9oQplMJ+3QySTO3Ag1BH/FjQtF3Pof7vwbp4+Fth64cDjnXu69J0gE1+A431ZhZXVtfaO4Wdra3tnds/cPWjpOFWVNGotYdQKimeCSNYGDYJ1EMRIFgrWD0fXEbz8wpXks72CcMD8iA8lDTgkYqWcfeRAqQjM3zzx9ryCrVfO8Z5edijMFXibunJTRHI2e/eX1Y5pGTAIVROuu6yTgZ0QBp4LlJS/VLCF0RAasa6gkEdN+Nr0+x6dG6eMwVqYk4Kn6eyIjkdbjKDCdEYGhXvQm4n9eN4Xw0s+4TFJgks4WhanAEONJFLjPFaMgxoYQqri5FdMhMWmACaxkQnAXX14mrfOKW6u4t9Vy/WoeRxEdoxN0hlx0geroBjVQE1H0iJ7RK3qznqwX6936mLUWrPnMIfoD6/MH9pmVjg==</latexit>

1p
64

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

1<latexit sha1_base64="QUWdm3PMmHJVRcuNt5SVsVTDOGs=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5KIaI9FLx4r2A9oQ9lsN+3SzSbuToQQ4l/x4kERr/4Qb/4bt20O2vpg4PHeDDPz/FhwDY7zbZXW1jc2t8rblZ3dvf0D+/Coo6NEUdamkYhUzyeaCS5ZGzgI1osVI6EvWNef3sz87iNTmkfyHtKYeSEZSx5wSsBIQ7s6gEARmrl5NtAPCrJGng/tmlN35sCrxC1IDRVoDe2vwSiiScgkUEG07rtODF5GFHAqWF4ZJJrFhE7JmPUNlSRk2svmx+f41CgjHETKlAQ8V39PZCTUOg190xkSmOhlbyb+5/UTCBpexmWcAJN0sShIBIYIz5LAI64YBZEaQqji5lZMJ8SEASavignBXX55lXTO6+5l3b27qDWvizjK6BidoDPkoivURLeohdqIohQ9o1f0Zj1ZL9a79bFoLVnFTBX9gfX5A35flVI=</latexit>

1p
8

<latexit sha1_base64="UtP1TwRCOIovCHB6hkolSOqY5n8=">AAAB83icbVDLSgNBEOyNrxhfUY9eBoPoKeyKqMegF48RzAOyS5idzCZDZh/M9IrLkt/w4kERr/6MN//GSbIHTSxoKKq66e7yEyk02va3VVpZXVvfKG9WtrZ3dveq+wdtHaeK8RaLZay6PtVcioi3UKDk3URxGvqSd/zx7dTvPHKlRRw9YJZwL6TDSASCUTSSm/WFi/wJ81M96Vdrdt2egSwTpyA1KNDsV7/cQczSkEfIJNW659gJejlVKJjkk4qbap5QNqZD3jM0oiHXXj67eUJOjDIgQaxMRUhm6u+JnIZaZ6FvOkOKI73oTcX/vF6KwbWXiyhJkUdsvihIJcGYTAMgA6E4Q5kZQpkS5lbCRlRRhiamignBWXx5mbTP685l3bm/qDVuijjKcATHcAYOXEED7qAJLWCQwDO8wpuVWi/Wu/Uxby1Zxcwh/IH1+QNmQJHs</latexit>

yi’s

<latexit sha1_base64="KumzqhlM8we9W5XfKZZqFB+CYE8=">AAACGnicbVDLSsNAFJ34rPVVdelmsIhuLImIuiy6cVnBPqAJYTKdtkMnkzBzI5bY73Djr7hxoYg7cePfOE0DauuBezmccy8z9wSx4Bps+8uam19YXFourBRX19Y3Nktb2w0dJYqyOo1EpFoB0UxwyerAQbBWrBgJA8GaweBy7DdvmdI8kjcwjJkXkp7kXU4JGMkvOW7IpZ+60GdADkbYLboB791nDd8dDXMD/6h+qWxX7Ax4ljg5KaMcNb/04XYimoRMAhVE67Zjx+ClRAGngo2KbqJZTOiA9FjbUElCpr00O22E943Swd1ImZKAM/X3RkpCrYdhYCZDAn097Y3F/7x2At1zL+UyToBJOnmomwgMER7nhDtcMQpiaAihipu/YtonilAwaRZNCM70ybOkcVxxTivO9Um5epHHUUC7aA8dIgedoSq6QjVURxQ9oCf0gl6tR+vZerPeJ6NzVr6zg/7A+vwG8Jug0A==</latexit>

min
✓0

����x� y✓0
���� <latexit sha1_base64="AYeHs6QOkx7Nb+3lx3sZFN1v19E=">AAACAnicbZC7SgNBFIZn4y3G26qV2AwGMRaGXRG1EYI2lhFyg2QTZieTZMjshZmz4rIEG1/FxkIRW5/CzrdxkmyhiT8MfPznHM6c3w0FV2BZ30ZmYXFpeSW7mltb39jcMrd3aiqIJGVVGohANlyimOA+qwIHwRqhZMRzBau7w5txvX7PpOKBX4E4ZI5H+j7vcUpAWx1zrwUDBuQIX+FC3K7Ex+3kxB5peuiYeatoTYTnwU4hj1KVO+ZXqxvQyGM+UEGUatpWCE5CJHAq2CjXihQLCR2SPmtq9InHlJNMThjhQ+10cS+Q+vmAJ+7viYR4SsWeqzs9AgM1Wxub/9WaEfQunYT7YQTMp9NFvUhgCPA4D9zlklEQsQZCJdd/xXRAJKGgU8vpEOzZk+ehdlq0z4v23Vm+dJ3GkUX76AAVkI0uUAndojKqIooe0TN6RW/Gk/FivBsf09aMkc7soj8yPn8AOqSWDQ==</latexit>

✓0 = (yT y)�1yTx

<latexit sha1_base64="NivppvwL7eysVmnBvlOYs9bj6Ac=">AAACDXicbZC7SgNBFIZn4y3GW9TSZjAKVmE3iNoIQRvLCOYC2bDMTmaTIbM7y8xZMezmBWx8FRsLRWzt7XwbJ5dCE38Y+PjPOZw5vx8LrsG2v63c0vLK6lp+vbCxubW9U9zda2iZKMrqVAqpWj7RTPCI1YGDYK1YMRL6gjX9wfW43rxnSnMZ3cEwZp2Q9CIecErAWF7x6BK7gSI0zbKHLPMqIwPDCbhUauxCnwHxiiW7bE+EF8GZQQnNVPOKX25X0iRkEVBBtG47dgydlCjgVLBRwU00iwkdkB5rG4xIyHQnnVwzwsfG6eJAKvMiwBP390RKQq2HoW86QwJ9PV8bm//V2gkEF52UR3ECLKLTRUEiMEg8jgZ3uWIUxNAAoYqbv2LaJyYcMAEWTAjO/MmL0KiUnbOyc3taql7N4sijA3SITpCDzlEV3aAaqiOKHtEzekVv1pP1Yr1bH9PWnDWb2Ud/ZH3+AJIqnIQ=</latexit>

=
||x||2
||y||2

cos ✓

<latexit sha1_base64="bmwuGxMRviG5nAbaQRNh1jcPxuM=">AAACAXicbVDLSsNAFJ34rPUVdSO4GSyiq5KIqBuh6MZlhb6giWUynbRDJw9mbqQh1I2/4saFIm79C3f+jdM2C209cOFwzr3ce48XC67Asr6NhcWl5ZXVwlpxfWNza9vc2W2oKJGU1WkkItnyiGKCh6wOHARrxZKRwBOs6Q1uxn7zgUnFo7AGaczcgPRC7nNKQEsdcz+9rw3xFXagz4AcY4fEsYyG2OqYJatsTYDniZ2TEspR7ZhfTjeiScBCoIIo1batGNyMSOBUsFHRSRSLCR2QHmtrGpKAKTebfDDCR1rpYj+SukLAE/X3REYCpdLA050Bgb6a9cbif147Af/SzXgYJ8BCOl3kJwJDhMdx4C6XjIJINSFUcn0rpn0iCQUdWlGHYM++PE8ap2X7vGzfnZUq13kcBXSADtEJstEFqqBbVEV1RNEjekav6M14Ml6Md+Nj2rpg5DN76A+Mzx+rmpXA</latexit>

yTx = ✓0 ⇡ 0

Relationship to Regression



<latexit sha1_base64="rZFbP9/+iCpDKb7e6ByNUNooboQ=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5IUUY9FLx4r2A9oQtlsN+3SzSbuToQS4l/x4kERr/4Qb/4bt20O2vpg4PHeDDPzgkRwDY7zbZXW1jc2t8rblZ3dvf0D+/Coo+NUUdamsYhVLyCaCS5ZGzgI1ksUI1EgWDeY3Mz87iNTmsfyHqYJ8yMykjzklICRBnbVg1ARmrl55ukHBVkjzwd2zak7c+BV4hakhgq0BvaXN4xpGjEJVBCt+66TgJ8RBZwKlle8VLOE0AkZsb6hkkRM+9n8+ByfGmWIw1iZkoDn6u+JjERaT6PAdEYExnrZm4n/ef0Uwis/4zJJgUm6WBSmAkOMZ0ngIVeMgpgaQqji5lZMx8SEASavignBXX55lXQadfei7t6d15rXRRxldIxO0Bly0SVqolvUQm1E0RQ9o1f0Zj1ZL9a79bFoLVnFTBX9gfX5A3U7lUw=</latexit>

1p
2

<latexit sha1_base64="FqR3tR+n5cRqz/P+RMdHb1w5G0Y=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5JIUY9FLx4r2A9oQtlsN+3SzSbuToQS4l/x4kERr/4Qb/4bt20O2vpg4PHeDDPzgkRwDY7zbZXW1jc2t8rblZ3dvf0D+/Coo+NUUdamsYhVLyCaCS5ZGzgI1ksUI1EgWDeY3Mz87iNTmsfyHqYJ8yMykjzklICRBnbVg1ARmrl55ukHBVkjzwd2zak7c+BV4hakhgq0BvaXN4xpGjEJVBCt+66TgJ8RBZwKlle8VLOE0AkZsb6hkkRM+9n8+ByfGmWIw1iZkoDn6u+JjERaT6PAdEYExnrZm4n/ef0Uwis/4zJJgUm6WBSmAkOMZ0ngIVeMgpgaQqji5lZMx8SEASavignBXX55lXTO6+5F3b1r1JrXRRxldIxO0Bly0SVqolvUQm1E0RQ9o1f0Zj1ZL9a79bFoLVnFTBX9gfX5A3hHlU4=</latexit>

1p
4

<latexit sha1_base64="HbGa8jFWS9KNKCwN6rF4ewuSWJU=">AAAB/XicbVDLSsNAFJ34rPUVHzs3wSK4KhmR6rLoxmUF+4AmlMl00g6dTOLMjVBD8FfcuFDErf/hzr9x2mahrQcuHM65l3vvCRLBNbjut7W0vLK6tl7aKG9ube/s2nv7LR2nirImjUWsOgHRTHDJmsBBsE6iGIkCwdrB6Hritx+Y0jyWdzBOmB+RgeQhpwSM1LMPPQgVoRnOM0/fK8hwLc97dsWtulM4iwQXpIIKNHr2l9ePaRoxCVQQrbvYTcDPiAJOBcvLXqpZQuiIDFjXUEkipv1sen3unBil74SxMiXBmaq/JzISaT2OAtMZERjqeW8i/ud1Uwgv/YzLJAUm6WxRmAoHYmcShdPnilEQY0MIVdzc6tAhMWmACaxsQsDzLy+S1lkV16r49rxSvyriKKEjdIxOEUYXqI5uUAM1EUWP6Bm9ojfryXqx3q2PWeuSVcwcoD+wPn8A8gKViw==</latexit>

1p
16

<latexit sha1_base64="Wzu8OGIeUVc6iZTpCri+/TCQK64=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5GSyCq5JIqS6LblxWsA9oQplMJ+3QySTO3Ag1BH/FjQtF3Pof7vwbp4+Fth64cDjnXu69J0gE1+A431ZhZXVtfaO4Wdra3tnds/cPWjpOFWVNGotYdQKimeCSNYGDYJ1EMRIFgrWD0fXEbz8wpXks72CcMD8iA8lDTgkYqWcfeRAqQjM3zzx9ryCrVfO8Z5edijMFXibunJTRHI2e/eX1Y5pGTAIVROuu6yTgZ0QBp4LlJS/VLCF0RAasa6gkEdN+Nr0+x6dG6eMwVqYk4Kn6eyIjkdbjKDCdEYGhXvQm4n9eN4Xw0s+4TFJgks4WhanAEONJFLjPFaMgxoYQqri5FdMhMWmACaxkQnAXX14mrfOKW6u4t9Vy/WoeRxEdoxN0hlx0geroBjVQE1H0iJ7RK3qznqwX6936mLUWrPnMIfoD6/MH9pmVjg==</latexit>

1p
64

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

1<latexit sha1_base64="QUWdm3PMmHJVRcuNt5SVsVTDOGs=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5KIaI9FLx4r2A9oQ9lsN+3SzSbuToQQ4l/x4kERr/4Qb/4bt20O2vpg4PHeDDPz/FhwDY7zbZXW1jc2t8rblZ3dvf0D+/Coo6NEUdamkYhUzyeaCS5ZGzgI1osVI6EvWNef3sz87iNTmkfyHtKYeSEZSx5wSsBIQ7s6gEARmrl5NtAPCrJGng/tmlN35sCrxC1IDRVoDe2vwSiiScgkUEG07rtODF5GFHAqWF4ZJJrFhE7JmPUNlSRk2svmx+f41CgjHETKlAQ8V39PZCTUOg190xkSmOhlbyb+5/UTCBpexmWcAJN0sShIBIYIz5LAI64YBZEaQqji5lZMJ8SEASavignBXX55lXTO6+5l3b27qDWvizjK6BidoDPkoivURLeohdqIohQ9o1f0Zj1ZL9a79bFoLVnFTBX9gfX5A35flVI=</latexit>

1p
8

<latexit sha1_base64="UtP1TwRCOIovCHB6hkolSOqY5n8=">AAAB83icbVDLSgNBEOyNrxhfUY9eBoPoKeyKqMegF48RzAOyS5idzCZDZh/M9IrLkt/w4kERr/6MN//GSbIHTSxoKKq66e7yEyk02va3VVpZXVvfKG9WtrZ3dveq+wdtHaeK8RaLZay6PtVcioi3UKDk3URxGvqSd/zx7dTvPHKlRRw9YJZwL6TDSASCUTSSm/WFi/wJ81M96Vdrdt2egSwTpyA1KNDsV7/cQczSkEfIJNW659gJejlVKJjkk4qbap5QNqZD3jM0oiHXXj67eUJOjDIgQaxMRUhm6u+JnIZaZ6FvOkOKI73oTcX/vF6KwbWXiyhJkUdsvihIJcGYTAMgA6E4Q5kZQpkS5lbCRlRRhiamignBWXx5mbTP685l3bm/qDVuijjKcATHcAYOXEED7qAJLWCQwDO8wpuVWi/Wu/Uxby1Zxcwh/IH1+QNmQJHs</latexit>

yi’s

<latexit sha1_base64="EimcDH+eRonDS6ajMgq0eBi6D0o=">AAAB73icbVBNSwMxEJ31s9avqkcvwSJ4KhsR9SIUvXis0C9o15JNs21oNrsmWXFZ+ie8eFDEq3/Hm//GtN2Dtj4YeLw3w8w8PxZcG9f9dpaWV1bX1gsbxc2t7Z3d0t5+U0eJoqxBIxGptk80E1yyhuFGsHasGAl9wVr+6Gbitx6Z0jySdZPGzAvJQPKAU2Ks1E7v60/oCuFeqexW3CnQIsE5KUOOWq/01e1HNAmZNFQQrTvYjY2XEWU4FWxc7CaaxYSOyIB1LJUkZNrLpveO0bFV+iiIlC1p0FT9PZGRUOs09G1nSMxQz3sT8T+vk5jg0su4jBPDJJ0tChKBTIQmz6M+V4wakVpCqOL2VkSHRBFqbERFGwKef3mRNE8r+LyC787K1es8jgIcwhGcAIYLqMIt1KABFAQ8wyu8OQ/Oi/PufMxal5x85gD+wPn8AcG4jyE=</latexit>

yTx = 1
<latexit sha1_base64="ZJ56SzDcltdUT+7hjsZW6DVmnzM=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbBi2VXRL0IRS8eK/RL2rVk07QNTbJLkhWXpb/CiwdFvPpzvPlvTNs9aOuDgcd7M8zMCyLOtHHdbye3tLyyupZfL2xsbm3vFHf3GjqMFaF1EvJQtQKsKWeS1g0znLYiRbEIOG0Go5uJ33ykSrNQ1kwSUV/ggWR9RrCx0n3yUHtCV+jE6xZLbtmdAi0SLyMlyFDtFr86vZDEgkpDONa67bmR8VOsDCOcjgudWNMIkxEe0LalEguq/XR68BgdWaWH+qGyJQ2aqr8nUiy0TkRgOwU2Qz3vTcT/vHZs+pd+ymQUGyrJbFE/5siEaPI96jFFieGJJZgoZm9FZIgVJsZmVLAhePMvL5LGadk7L3t3Z6XKdRZHHg7gEI7BgwuowC1UoQ4EBDzDK7w5ynlx3p2PWWvOyWb24Q+czx8tOo9Y</latexit>

yTx = �1

<latexit sha1_base64="ZJ56SzDcltdUT+7hjsZW6DVmnzM=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbBi2VXRL0IRS8eK/RL2rVk07QNTbJLkhWXpb/CiwdFvPpzvPlvTNs9aOuDgcd7M8zMCyLOtHHdbye3tLyyupZfL2xsbm3vFHf3GjqMFaF1EvJQtQKsKWeS1g0znLYiRbEIOG0Go5uJ33ykSrNQ1kwSUV/ggWR9RrCx0n3yUHtCV+jE6xZLbtmdAi0SLyMlyFDtFr86vZDEgkpDONa67bmR8VOsDCOcjgudWNMIkxEe0LalEguq/XR68BgdWaWH+qGyJQ2aqr8nUiy0TkRgOwU2Qz3vTcT/vHZs+pd+ymQUGyrJbFE/5siEaPI96jFFieGJJZgoZm9FZIgVJsZmVLAhePMvL5LGadk7L3t3Z6XKdRZHHg7gEI7BgwuowC1UoQ4EBDzDK7w5ynlx3p2PWWvOyWb24Q+czx8tOo9Y</latexit>

yTx = �1
<latexit sha1_base64="EimcDH+eRonDS6ajMgq0eBi6D0o=">AAAB73icbVBNSwMxEJ31s9avqkcvwSJ4KhsR9SIUvXis0C9o15JNs21oNrsmWXFZ+ie8eFDEq3/Hm//GtN2Dtj4YeLw3w8w8PxZcG9f9dpaWV1bX1gsbxc2t7Z3d0t5+U0eJoqxBIxGptk80E1yyhuFGsHasGAl9wVr+6Gbitx6Z0jySdZPGzAvJQPKAU2Ks1E7v60/oCuFeqexW3CnQIsE5KUOOWq/01e1HNAmZNFQQrTvYjY2XEWU4FWxc7CaaxYSOyIB1LJUkZNrLpveO0bFV+iiIlC1p0FT9PZGRUOs09G1nSMxQz3sT8T+vk5jg0su4jBPDJJ0tChKBTIQmz6M+V4wakVpCqOL2VkSHRBFqbERFGwKef3mRNE8r+LyC787K1es8jgIcwhGcAIYLqMIt1KABFAQ8wyu8OQ/Oi/PufMxal5x85gD+wPn8AcG4jyE=</latexit>

yTx = 1
<latexit sha1_base64="G2kgTMahiwnnimzaUKMB+uSaYD4=">AAAB9XicbVBNS8NAEN34WetX1aOXxSJ4KomIeix68VjBfkAby2Y7aZduNmF3opbQ/+HFgyJe/S/e/Ddu2xy09cHA470ZZuYFiRQGXffbWVpeWV1bL2wUN7e2d3ZLe/sNE6eaQ53HMtatgBmQQkEdBUpoJRpYFEhoBsPrid98AG1ErO5wlIAfsb4SoeAMrXTfQXjCIMwMi2BMu6WyW3GnoIvEy0mZ5Kh1S1+dXszTCBRyyYxpe26CfsY0Ci5hXOykBhLGh6wPbUuV3WL8bHr1mB5bpUfDWNtSSKfq74mMRcaMosB2RgwHZt6biP957RTDSz8TKkkRFJ8tClNJMaaTCGhPaOAoR5YwroW9lfIB04yjDapoQ/DmX14kjdOKd17xbs/K1as8jgI5JEfkhHjkglTJDamROuFEk2fySt6cR+fFeXc+Zq1LTj5zQP7A+fwByneSsw==</latexit>same

<latexit sha1_base64="XQc9Gx+TJpDcRHx10XCHoi38t30=">AAAB+3icbVBNS8NAEJ3Ur1q/Yj16CRbBU0lE1GPRi8cKthbaUDbbSbt0swm7G2kJ/StePCji1T/izX/jps1BWx8MPN6bYWZekHCmtOt+W6W19Y3NrfJ2ZWd3b//APqy2VZxKii0a81h2AqKQM4EtzTTHTiKRRAHHx2B8m/uPTygVi8WDniboR2QoWMgo0Ubq29WexokOwmzAJNJcm/Xtmlt353BWiVeQGhRo9u2v3iCmaYRCU06U6npuov2MSM0ox1mllypMCB2TIXYNFSRC5Wfz22fOqVEGThhLU0I7c/X3REYipaZRYDojokdq2cvF/7xuqsNrP2MiSTUKulgUptzRsZMH4Swe5lNDCJXM3OrQEZGEahNXxYTgLb+8Strnde+y7t1f1Bo3RRxlOIYTOAMPrqABd9CEFlCYwDO8wps1s16sd+tj0Vqyipkj+APr8wfxApUH</latexit>

direction

<latexit sha1_base64="XQc9Gx+TJpDcRHx10XCHoi38t30=">AAAB+3icbVBNS8NAEJ3Ur1q/Yj16CRbBU0lE1GPRi8cKthbaUDbbSbt0swm7G2kJ/StePCji1T/izX/jps1BWx8MPN6bYWZekHCmtOt+W6W19Y3NrfJ2ZWd3b//APqy2VZxKii0a81h2AqKQM4EtzTTHTiKRRAHHx2B8m/uPTygVi8WDniboR2QoWMgo0Ubq29WexokOwmzAJNJcm/Xtmlt353BWiVeQGhRo9u2v3iCmaYRCU06U6npuov2MSM0ox1mllypMCB2TIXYNFSRC5Wfz22fOqVEGThhLU0I7c/X3REYipaZRYDojokdq2cvF/7xuqsNrP2MiSTUKulgUptzRsZMH4Swe5lNDCJXM3OrQEZGEahNXxYTgLb+8Strnde+y7t1f1Bo3RRxlOIYTOAMPrqABd9CEFlCYwDO8wps1s16sd+tj0Vqyipkj+APr8wfxApUH</latexit>

direction

<latexit sha1_base64="39vTqvx+0aapVzweurxOO/js6EM=">AAAB+nicbVBNS8NAEN3Ur1q/Uj16CRbBU0lE1GPRi8cK9gPaUDbbSbt0kw27E7XE/hQvHhTx6i/x5r9x2+agrQ8GHu/NMDMvSATX6LrfVmFldW19o7hZ2tre2d2zy/tNLVPFoMGkkKodUA2Cx9BAjgLaiQIaBQJaweh66rfuQWku4zscJ+BHdBDzkDOKRurZ5S7CIwZhJpNEao4w6dkVt+rO4CwTLycVkqPes7+6fcnSCGJkgmrd8dwE/Ywq5EzApNRNNSSUjegAOobGNALtZ7PTJ86xUfpOKJWpGJ2Z+nsio5HW4ygwnRHFoV70puJ/XifF8NLPeJykCDGbLwpT4aB0pjk4fa6AoRgbQpni5laHDamiDE1aJROCt/jyMmmeVr3zqnd7Vqld5XEUySE5IifEIxekRm5InTQIIw/kmbySN+vJerHerY95a8HKZw7IH1ifP09clK8=</latexit>

opposite
<latexit sha1_base64="G2kgTMahiwnnimzaUKMB+uSaYD4=">AAAB9XicbVBNS8NAEN34WetX1aOXxSJ4KomIeix68VjBfkAby2Y7aZduNmF3opbQ/+HFgyJe/S/e/Ddu2xy09cHA470ZZuYFiRQGXffbWVpeWV1bL2wUN7e2d3ZLe/sNE6eaQ53HMtatgBmQQkEdBUpoJRpYFEhoBsPrid98AG1ErO5wlIAfsb4SoeAMrXTfQXjCIMwMi2BMu6WyW3GnoIvEy0mZ5Kh1S1+dXszTCBRyyYxpe26CfsY0Ci5hXOykBhLGh6wPbUuV3WL8bHr1mB5bpUfDWNtSSKfq74mMRcaMosB2RgwHZt6biP957RTDSz8TKkkRFJ8tClNJMaaTCGhPaOAoR5YwroW9lfIB04yjDapoQ/DmX14kjdOKd17xbs/K1as8jgI5JEfkhHjkglTJDamROuFEk2fySt6cR+fFeXc+Zq1LTj5zQP7A+fwByneSsw==</latexit>same

<latexit sha1_base64="XQc9Gx+TJpDcRHx10XCHoi38t30=">AAAB+3icbVBNS8NAEJ3Ur1q/Yj16CRbBU0lE1GPRi8cKthbaUDbbSbt0swm7G2kJ/StePCji1T/izX/jps1BWx8MPN6bYWZekHCmtOt+W6W19Y3NrfJ2ZWd3b//APqy2VZxKii0a81h2AqKQM4EtzTTHTiKRRAHHx2B8m/uPTygVi8WDniboR2QoWMgo0Ubq29WexokOwmzAJNJcm/Xtmlt353BWiVeQGhRo9u2v3iCmaYRCU06U6npuov2MSM0ox1mllypMCB2TIXYNFSRC5Wfz22fOqVEGThhLU0I7c/X3REYipaZRYDojokdq2cvF/7xuqsNrP2MiSTUKulgUptzRsZMH4Swe5lNDCJXM3OrQEZGEahNXxYTgLb+8Strnde+y7t1f1Bo3RRxlOIYTOAMPrqABd9CEFlCYwDO8wps1s16sd+tj0Vqyipkj+APr8wfxApUH</latexit>

direction

<latexit sha1_base64="XQc9Gx+TJpDcRHx10XCHoi38t30=">AAAB+3icbVBNS8NAEJ3Ur1q/Yj16CRbBU0lE1GPRi8cKthbaUDbbSbt0swm7G2kJ/StePCji1T/izX/jps1BWx8MPN6bYWZekHCmtOt+W6W19Y3NrfJ2ZWd3b//APqy2VZxKii0a81h2AqKQM4EtzTTHTiKRRAHHx2B8m/uPTygVi8WDniboR2QoWMgo0Ubq29WexokOwmzAJNJcm/Xtmlt353BWiVeQGhRo9u2v3iCmaYRCU06U6npuov2MSM0ox1mllypMCB2TIXYNFSRC5Wfz22fOqVEGThhLU0I7c/X3REYipaZRYDojokdq2cvF/7xuqsNrP2MiSTUKulgUptzRsZMH4Swe5lNDCJXM3OrQEZGEahNXxYTgLb+8Strnde+y7t1f1Bo3RRxlOIYTOAMPrqABd9CEFlCYwDO8wps1s16sd+tj0Vqyipkj+APr8wfxApUH</latexit>

direction

<latexit sha1_base64="39vTqvx+0aapVzweurxOO/js6EM=">AAAB+nicbVBNS8NAEN3Ur1q/Uj16CRbBU0lE1GPRi8cK9gPaUDbbSbt0kw27E7XE/hQvHhTx6i/x5r9x2+agrQ8GHu/NMDMvSATX6LrfVmFldW19o7hZ2tre2d2zy/tNLVPFoMGkkKodUA2Cx9BAjgLaiQIaBQJaweh66rfuQWku4zscJ+BHdBDzkDOKRurZ5S7CIwZhJpNEao4w6dkVt+rO4CwTLycVkqPes7+6fcnSCGJkgmrd8dwE/Ywq5EzApNRNNSSUjegAOobGNALtZ7PTJ86xUfpOKJWpGJ2Z+nsio5HW4ygwnRHFoV70puJ/XifF8NLPeJykCDGbLwpT4aB0pjk4fa6AoRgbQpni5laHDamiDE1aJROCt/jyMmmeVr3zqnd7Vqld5XEUySE5IifEIxekRm5InTQIIw/kmbySN+vJerHerY95a8HKZw7IH1ifP09clK8=</latexit>

opposite

<latexit sha1_base64="Pv9W7D3cHVNPc7H/OCwgrReMTvI=">AAAB73icbVBNSwMxEJ34WetX1aOXYBE8lV0R9SIUvXis0C9o15JNs21oNrsmWXFZ+ie8eFDEq3/Hm//GtN2Dtj4YeLw3w8w8PxZcG8f5RkvLK6tr64WN4ubW9s5uaW+/qaNEUdagkYhU2yeaCS5Zw3AjWDtWjIS+YC1/dDPxW49MaR7Juklj5oVkIHnAKTFWaqf39Sd8hZ1eqexUnCnwInFzUoYctV7pq9uPaBIyaaggWndcJzZeRpThVLBxsZtoFhM6IgPWsVSSkGkvm947xsdW6eMgUrakwVP190RGQq3T0LedITFDPe9NxP+8TmKCSy/jMk4Mk3S2KEgENhGePI/7XDFqRGoJoYrbWzEdEkWosREVbQju/MuLpHlacc8r7t1ZuXqdx1GAQziCE3DhAqpwCzVoAAUBz/AKb+gBvaB39DFrXUL5zAH8Afr8AcA0jyA=</latexit>

yTx = 0
<latexit sha1_base64="Pv9W7D3cHVNPc7H/OCwgrReMTvI=">AAAB73icbVBNSwMxEJ34WetX1aOXYBE8lV0R9SIUvXis0C9o15JNs21oNrsmWXFZ+ie8eFDEq3/Hm//GtN2Dtj4YeLw3w8w8PxZcG8f5RkvLK6tr64WN4ubW9s5uaW+/qaNEUdagkYhU2yeaCS5Zw3AjWDtWjIS+YC1/dDPxW49MaR7Juklj5oVkIHnAKTFWaqf39Sd8hZ1eqexUnCnwInFzUoYctV7pq9uPaBIyaaggWndcJzZeRpThVLBxsZtoFhM6IgPWsVSSkGkvm947xsdW6eMgUrakwVP190RGQq3T0LedITFDPe9NxP+8TmKCSy/jMk4Mk3S2KEgENhGePI/7XDFqRGoJoYrbWzEdEkWosREVbQju/MuLpHlacc8r7t1ZuXqdx1GAQziCE3DhAqpwCzVoAAUBz/AKb+gBvaB39DFrXUL5zAH8Afr8AcA0jyA=</latexit>

yTx = 0
<latexit sha1_base64="6ZiOlLQOabpBBSGrHiYGux/CWoQ=">AAAB/HicbVBNS8NAEN34WetXtEcvi0XwVBIR9Vj04rGC/YA2lM120y7d7IbdiRhC/StePCji1R/izX/jts1BWx8MPN6bYWZemAhuwPO+nZXVtfWNzdJWeXtnd2/fPThsGZVqyppUCaU7ITFMcMmawEGwTqIZiUPB2uH4Zuq3H5g2XMl7yBIWxGQoecQpASv13UoP2COEUa40jNRQSSImfbfq1bwZ8DLxC1JFBRp996s3UDSNmQQqiDFd30sgyIkGTgWblHupYQmhYzJkXUsliZkJ8tnxE3xilQGOlLYlAc/U3xM5iY3J4tB2xgRGZtGbiv953RSiqyDnMkmBSTpfFKUCg8LTJPCAa0ZBZJYQqrm9FdMR0YSCzatsQ/AXX14mrbOaf1Hz786r9esijhI6QsfoFPnoEtXRLWqgJqIoQ8/oFb05T86L8+58zFtXnGKmgv7A+fwB2p2VjQ==</latexit>

orthogonal
<latexit sha1_base64="6ZiOlLQOabpBBSGrHiYGux/CWoQ=">AAAB/HicbVBNS8NAEN34WetXtEcvi0XwVBIR9Vj04rGC/YA2lM120y7d7IbdiRhC/StePCji1R/izX/jts1BWx8MPN6bYWZemAhuwPO+nZXVtfWNzdJWeXtnd2/fPThsGZVqyppUCaU7ITFMcMmawEGwTqIZiUPB2uH4Zuq3H5g2XMl7yBIWxGQoecQpASv13UoP2COEUa40jNRQSSImfbfq1bwZ8DLxC1JFBRp996s3UDSNmQQqiDFd30sgyIkGTgWblHupYQmhYzJkXUsliZkJ8tnxE3xilQGOlLYlAc/U3xM5iY3J4tB2xgRGZtGbiv953RSiqyDnMkmBSTpfFKUCg8LTJPCAa0ZBZJYQqrm9FdMR0YSCzatsQ/AXX14mrbOaf1Hz786r9esijhI6QsfoFPnoEtXRLWqgJqIoQ8/oFb05T86L8+58zFtXnGKmgv7A+fwB2p2VjQ==</latexit>

orthogonal

<latexit sha1_base64="Pv9W7D3cHVNPc7H/OCwgrReMTvI=">AAAB73icbVBNSwMxEJ34WetX1aOXYBE8lV0R9SIUvXis0C9o15JNs21oNrsmWXFZ+ie8eFDEq3/Hm//GtN2Dtj4YeLw3w8w8PxZcG8f5RkvLK6tr64WN4ubW9s5uaW+/qaNEUdagkYhU2yeaCS5Zw3AjWDtWjIS+YC1/dDPxW49MaR7Juklj5oVkIHnAKTFWaqf39Sd8hZ1eqexUnCnwInFzUoYctV7pq9uPaBIyaaggWndcJzZeRpThVLBxsZtoFhM6IgPWsVSSkGkvm947xsdW6eMgUrakwVP190RGQq3T0LedITFDPe9NxP+8TmKCSy/jMk4Mk3S2KEgENhGePI/7XDFqRGoJoYrbWzEdEkWosREVbQju/MuLpHlacc8r7t1ZuXqdx1GAQziCE3DhAqpwCzVoAAUBz/AKb+gBvaB39DFrXUL5zAH8Afr8AcA0jyA=</latexit>

yTx = 0
<latexit sha1_base64="6ZiOlLQOabpBBSGrHiYGux/CWoQ=">AAAB/HicbVBNS8NAEN34WetXtEcvi0XwVBIR9Vj04rGC/YA2lM120y7d7IbdiRhC/StePCji1R/izX/jts1BWx8MPN6bYWZemAhuwPO+nZXVtfWNzdJWeXtnd2/fPThsGZVqyppUCaU7ITFMcMmawEGwTqIZiUPB2uH4Zuq3H5g2XMl7yBIWxGQoecQpASv13UoP2COEUa40jNRQSSImfbfq1bwZ8DLxC1JFBRp996s3UDSNmQQqiDFd30sgyIkGTgWblHupYQmhYzJkXUsliZkJ8tnxE3xilQGOlLYlAc/U3xM5iY3J4tB2xgRGZtGbiv953RSiqyDnMkmBSTpfFKUCg8LTJPCAa0ZBZJYQqrm9FdMR0YSCzatsQ/AXX14mrbOaf1Hz786r9esijhI6QsfoFPnoEtXRLWqgJqIoQ8/oFb05T86L8+58zFtXnGKmgv7A+fwB2p2VjQ==</latexit>

orthogonal

<latexit sha1_base64="Pv9W7D3cHVNPc7H/OCwgrReMTvI=">AAAB73icbVBNSwMxEJ34WetX1aOXYBE8lV0R9SIUvXis0C9o15JNs21oNrsmWXFZ+ie8eFDEq3/Hm//GtN2Dtj4YeLw3w8w8PxZcG8f5RkvLK6tr64WN4ubW9s5uaW+/qaNEUdagkYhU2yeaCS5Zw3AjWDtWjIS+YC1/dDPxW49MaR7Juklj5oVkIHnAKTFWaqf39Sd8hZ1eqexUnCnwInFzUoYctV7pq9uPaBIyaaggWndcJzZeRpThVLBxsZtoFhM6IgPWsVSSkGkvm947xsdW6eMgUrakwVP190RGQq3T0LedITFDPe9NxP+8TmKCSy/jMk4Mk3S2KEgENhGePI/7XDFqRGoJoYrbWzEdEkWosREVbQju/MuLpHlacc8r7t1ZuXqdx1GAQziCE3DhAqpwCzVoAAUBz/AKb+gBvaB39DFrXUL5zAH8Afr8AcA0jyA=</latexit>

yTx = 0
<latexit sha1_base64="6ZiOlLQOabpBBSGrHiYGux/CWoQ=">AAAB/HicbVBNS8NAEN34WetXtEcvi0XwVBIR9Vj04rGC/YA2lM120y7d7IbdiRhC/StePCji1R/izX/jts1BWx8MPN6bYWZemAhuwPO+nZXVtfWNzdJWeXtnd2/fPThsGZVqyppUCaU7ITFMcMmawEGwTqIZiUPB2uH4Zuq3H5g2XMl7yBIWxGQoecQpASv13UoP2COEUa40jNRQSSImfbfq1bwZ8DLxC1JFBRp996s3UDSNmQQqiDFd30sgyIkGTgWblHupYQmhYzJkXUsliZkJ8tnxE3xilQGOlLYlAc/U3xM5iY3J4tB2xgRGZtGbiv953RSiqyDnMkmBSTpfFKUCg8LTJPCAa0ZBZJYQqrm9FdMR0YSCzatsQ/AXX14mrbOaf1Hz786r9esijhI6QsfoFPnoEtXRLWqgJqIoQ8/oFb05T86L8+58zFtXnGKmgv7A+fwB2p2VjQ==</latexit>

orthogonal

Correlation 

Optimal “slope” 
(Least squares)

<latexit sha1_base64="g79p2IYDlxhvjzG/eAwvkmX69mw=">AAACMXicbVDLSgMxFM34rONr1KWbYBFclZki6kYouumyQl/QqSWTpm1o5kFyRzqM/SU3/om46UIRt/6E6QPswwMJJ+fcy809XiS4AtseGWvrG5tb25kdc3dv/+DQOjquqjCWlFVoKEJZ94higgesAhwEq0eSEd8TrOb178d+7YlJxcOgDEnEmj7pBrzDKQEttaxi8ljGA3xruh7vPk8unOC/RyuP563BouXSUGEXegxIy8raOXsCvEqcGcmiGUot681thzT2WQBUEKUajh1BMyUSOBVsaLqxYhGhfdJlDU0D4jPVTCcbD/G5Vtq4E0p9AsATdb4jJb5Sie/pSp9ATy17Y/E/rxFD56aZ8iCKgQV0OqgTCwwhHseH21wyCiLRhFDJ9V8x7RFJKOiQTR2Cs7zyKqnmc85Vznm4zBbuZnFk0Ck6QxfIQdeogIqohCqIohf0jj7Qp/FqjIwv43taumbMek7QAoyfXy8DqQs=</latexit>

yTx =
����y

����
2

����x
����
2
cos ✓

<latexit sha1_base64="DOAlfII+q8SYEixo2hGBc77LIvA=">AAACAXicbZC7SgNBFIZn4y3G26qNYDMYhFgYdkXURgjaWEbIDZJNmJ1MkiGzF2bOSpYlNr6KjYUitr6FnW/jJNlCE38Y+PjPOZw5vxsKrsCyvo3M0vLK6lp2PbexubW9Y+7u1VQQScqqNBCBbLhEMcF9VgUOgjVCyYjnClZ3h7eTev2BScUDvwJxyByP9H3e45SAtjrmQQsGDAi+xoVRuzI6aSen9lhT3DHzVtGaCi+CnUIepSp3zK9WN6CRx3yggijVtK0QnIRI4FSwca4VKRYSOiR91tToE48pJ5leMMbH2uniXiD18wFP3d8TCfGUij1Xd3oEBmq+NjH/qzUj6F05CffDCJhPZ4t6kcAQ4EkcuMsloyBiDYRKrv+K6YBIQkGHltMh2PMnL0LtrGhfFO3783zpJo0jiw7RESogG12iErpDZVRFFD2iZ/SK3own48V4Nz5mrRkjndlHf2R8/gDR9pXa</latexit>

✓ = (xTx)�1xT y

<latexit sha1_base64="iG3fvMCc1pAPz+24urMNE47M5aE=">AAACDnicbZC7SgNBFIZn4y3G26qlzWAIWIXdIGojBG0sI5gLZEOYncwmQ2Znl5mzYtjkCWx8FRsLRWyt7XwbJ5sUmvjDwMd/zuHM+f1YcA2O823lVlbX1jfym4Wt7Z3dPXv/oKGjRFFWp5GIVMsnmgkuWR04CNaKFSOhL1jTH15P6817pjSP5B2MYtYJSV/ygFMCxuraJXyJvUARmo7Ho/G4W5kYeMjAo5HGHgwYkK5ddMpOJrwM7hyKaK5a1/7yehFNQiaBCqJ123Vi6KREAaeCTQpeollM6JD0WdugJCHTnTQ7Z4JLxunhIFLmScCZ+3siJaHWo9A3nSGBgV6sTc3/au0EgotOymWcAJN0tihIBIYIT7PBPa4YBTEyQKji5q+YDogJB0yCBROCu3jyMjQqZfes7N6eFqtX8zjy6AgdoxPkonNURTeohuqIokf0jF7Rm/VkvVjv1sesNWfNZw7RH1mfP+x8nK4=</latexit>

=
||y||2
||x||2

cos ✓
<latexit sha1_base64="KRQTS1NNt+kRtFfelBN2tQp4ieU=">AAACFnicbZDLSgMxFIYz9VbrrerSTbAIblpmRNRl0Y3LCvYCnTJk0kwbmskMyRlxqH0KN76KGxeKuBV3vo1pO4q2Hkj4+f5zSM7vx4JrsO1PK7ewuLS8kl8trK1vbG4Vt3caOkoUZXUaiUi1fKKZ4JLVgYNgrVgxEvqCNf3Bxdhv3jCleSSvIY1ZJyQ9yQNOCRjkFctuyKXnQp8BwW7B9XnvbnLhtHz7jX+gVyzZFXtSeF44mSihrGpe8cPtRjQJmQQqiNZtx46hMyQKOBVsVHATzWJCB6TH2kZKEjLdGU7WGuEDQ7o4iJQ5EvCE/p4YklDrNPRNZ0igr2e9MfzPaycQnHWGXMYJMEmnDwWJwBDhcUa4yxWjIFIjCFXc/BXTPlGEgkmyYEJwZleeF42jinNSca6OS9XzLI482kP76BA56BRV0SWqoTqi6B49omf0Yj1YT9ar9TZtzVnZzC76U9b7Fyhqn2I=</latexit>

min
✓

����y � x✓
����

<latexit sha1_base64="1PFUHrkM9ZET4wYGTBbYyhDirNw=">AAACB3icbVDLSgMxFL3js9bXqEtBgkVwVWaKqBuh6MZlBfuAdhgyaaYNzWSGJCOW2p0bf8WNC0Xc+gvu/BvT6Sy09UBuDufcS3JPkHCmtON8WwuLS8srq4W14vrG5ta2vbPbUHEqCa2TmMeyFWBFORO0rpnmtJVIiqOA02YwuJr4zTsqFYvFrR4m1ItwT7CQEayN5NsHnYD1HrKC7tH0zqpfQRfI9e2SU3YyoHni5qQEOWq+/dXpxiSNqNCEY6XarpNob4SlZoTTcbGTKppgMsA92jZU4Igqb5TtMUZHRumiMJbmCI0y9ffECEdKDaPAdEZY99WsNxH/89qpDs+9ERNJqqkg04fClCMdo0koqMskJZoPDcFEMvNXRPpYYqJNdEUTgju78jxpVMruadm9OSlVL/M4CrAPh3AMLpxBFa6hBnUg8AjP8Apv1pP1Yr1bH9PWBSuf2YM/sD5/AActmBw=</latexit>����x
����
2
= 1

<latexit sha1_base64="lg5XvDB5yr7O2J5wpdZLiQKoEvU=">AAACB3icbVDLSgMxFL1TX7W+Rl0KEiyCqzJTRN0IRTcuK9gHtMOQSTNtaOZBkhGGsTs3/oobF4q49Rfc+Tem01lo64HcHM65l+QeL+ZMKsv6NkpLyyura+X1ysbm1vaOubvXllEiCG2RiEei62FJOQtpSzHFaTcWFAcepx1vfD31O/dUSBaFdyqNqRPgYch8RrDSkmse9j02fMgLStHszqtbR5fIds2qVbNyoEViF6QKBZqu+dUfRCQJaKgIx1L2bCtWToaFYoTTSaWfSBpjMsZD2tM0xAGVTpbvMUHHWhkgPxL6hArl6u+JDAdSpoGnOwOsRnLem4r/eb1E+RdOxsI4UTQks4f8hCMVoWkoaMAEJYqnmmAimP4rIiMsMFE6uooOwZ5feZG06zX7rGbfnlYbV0UcZTiAIzgBG86hATfQhBYQeIRneIU348l4Md6Nj1lryShm9uEPjM8fCMOYHQ==</latexit>����y
����
2
= 1

For

<latexit sha1_base64="bNP+2EJEQf8BiiEp4VV6zocgPwU=">AAACA3icbVDLSgNBEJyNrxhfq970MhgEL8bdIOpFCHrxGCEvyK5hdjKbDJl9MNMrWULAi7/ixYMiXv0Jb/6Nk2QPGi1oKKq66e7yYsEVWNaXkVtYXFpeya8W1tY3NrfM7Z2GihJJWZ1GIpItjygmeMjqwEGwViwZCTzBmt7geuI375lUPAprkMbMDUgv5D6nBLTUMffSu9oQX2IH+gwIdkgcy2iIj+2TcscsWiVrCvyX2BkpogzVjvnpdCOaBCwEKohSbduKwR0RCZwKNi44iWIxoQPSY21NQxIw5Y6mP4zxoVa62I+krhDwVP05MSKBUmng6c6AQF/NexPxP6+dgH/hjngYJ8BCOlvkJwJDhCeB4C6XjIJINSFUcn0rpn0iCQUdW0GHYM+//Jc0yiX7rGTfnhYrV1kcebSPDtARstE5qqAbVEV1RNEDekIv6NV4NJ6NN+N91pozspld9AvGxzemBZY8</latexit>

yTx = ✓ ⇡ �1/2

<latexit sha1_base64="KumzqhlM8we9W5XfKZZqFB+CYE8=">AAACGnicbVDLSsNAFJ34rPVVdelmsIhuLImIuiy6cVnBPqAJYTKdtkMnkzBzI5bY73Djr7hxoYg7cePfOE0DauuBezmccy8z9wSx4Bps+8uam19YXFourBRX19Y3Nktb2w0dJYqyOo1EpFoB0UxwyerAQbBWrBgJA8GaweBy7DdvmdI8kjcwjJkXkp7kXU4JGMkvOW7IpZ+60GdADkbYLboB791nDd8dDXMD/6h+qWxX7Ax4ljg5KaMcNb/04XYimoRMAhVE67Zjx+ClRAGngo2KbqJZTOiA9FjbUElCpr00O22E943Swd1ImZKAM/X3RkpCrYdhYCZDAn097Y3F/7x2At1zL+UyToBJOnmomwgMER7nhDtcMQpiaAihipu/YtonilAwaRZNCM70ybOkcVxxTivO9Um5epHHUUC7aA8dIgedoSq6QjVURxQ9oCf0gl6tR+vZerPeJ6NzVr6zg/7A+vwG8Jug0A==</latexit>

min
✓0

����x� y✓0
���� <latexit sha1_base64="AYeHs6QOkx7Nb+3lx3sZFN1v19E=">AAACAnicbZC7SgNBFIZn4y3G26qV2AwGMRaGXRG1EYI2lhFyg2QTZieTZMjshZmz4rIEG1/FxkIRW5/CzrdxkmyhiT8MfPznHM6c3w0FV2BZ30ZmYXFpeSW7mltb39jcMrd3aiqIJGVVGohANlyimOA+qwIHwRqhZMRzBau7w5txvX7PpOKBX4E4ZI5H+j7vcUpAWx1zrwUDBuQIX+FC3K7Ex+3kxB5peuiYeatoTYTnwU4hj1KVO+ZXqxvQyGM+UEGUatpWCE5CJHAq2CjXihQLCR2SPmtq9InHlJNMThjhQ+10cS+Q+vmAJ+7viYR4SsWeqzs9AgM1Wxub/9WaEfQunYT7YQTMp9NFvUhgCPA4D9zlklEQsQZCJdd/xXRAJKGgU8vpEOzZk+ehdlq0z4v23Vm+dJ3GkUX76AAVkI0uUAndojKqIooe0TN6RW/Gk/FivBsf09aMkc7soj8yPn8AOqSWDQ==</latexit>

✓0 = (yT y)�1yTx

<latexit sha1_base64="NivppvwL7eysVmnBvlOYs9bj6Ac=">AAACDXicbZC7SgNBFIZn4y3GW9TSZjAKVmE3iNoIQRvLCOYC2bDMTmaTIbM7y8xZMezmBWx8FRsLRWzt7XwbJ5dCE38Y+PjPOZw5vx8LrsG2v63c0vLK6lp+vbCxubW9U9zda2iZKMrqVAqpWj7RTPCI1YGDYK1YMRL6gjX9wfW43rxnSnMZ3cEwZp2Q9CIecErAWF7x6BK7gSI0zbKHLPMqIwPDCbhUauxCnwHxiiW7bE+EF8GZQQnNVPOKX25X0iRkEVBBtG47dgydlCjgVLBRwU00iwkdkB5rG4xIyHQnnVwzwsfG6eJAKvMiwBP390RKQq2HoW86QwJ9PV8bm//V2gkEF52UR3ECLKLTRUEiMEg8jgZ3uWIUxNAAoYqbv2LaJyYcMAEWTAjO/MmL0KiUnbOyc3taql7N4sijA3SITpCDzlEV3aAaqiOKHtEzekVv1pP1Yr1bH9PWnDWb2Ud/ZH3+AJIqnIQ=</latexit>

=
||x||2
||y||2

cos ✓

<latexit sha1_base64="INwR69VwBkf7wnnOeg/ldsU1ikU=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoNoY9wNojZC0MYyQl6QjWF2MkmGzD6YuStZlhQ2/oqNhSK2foSdf+Mk2UITD1w4nHMv997jhoIrsKxvI7O0vLK6ll3PbWxube+Yu3t1FUSSshoNRCCbLlFMcJ/VgINgzVAy4rmCNdzhzcRvPDCpeOBXIQ5Z2yN9n/c4JaCljpmP76sjfIUdGDAgR9ghYSiDET6xT0sds2AVrSnwIrFTUkApKh3zy+kGNPKYD1QQpVq2FUI7IRI4FWyccyLFQkKHpM9amvrEY6qdTJ8Y40OtdHEvkLp8wFP190RCPKViz9WdHoGBmvcm4n9eK4LeZTvhfhgB8+lsUS8SGAI8SQR3uWQURKwJoZLrWzEdEEko6NxyOgR7/uVFUi8V7fOifXdWKF+ncWRRHh2gY2SjC1RGt6iCaoiiR/SMXtGb8WS8GO/Gx6w1Y6Qz++gPjM8fDPKWbQ==</latexit>

yTx = ✓0 ⇡ �1/2

Relationship to Regression



<latexit sha1_base64="EimcDH+eRonDS6ajMgq0eBi6D0o=">AAAB73icbVBNSwMxEJ31s9avqkcvwSJ4KhsR9SIUvXis0C9o15JNs21oNrsmWXFZ+ie8eFDEq3/Hm//GtN2Dtj4YeLw3w8w8PxZcG9f9dpaWV1bX1gsbxc2t7Z3d0t5+U0eJoqxBIxGptk80E1yyhuFGsHasGAl9wVr+6Gbitx6Z0jySdZPGzAvJQPKAU2Ks1E7v60/oCuFeqexW3CnQIsE5KUOOWq/01e1HNAmZNFQQrTvYjY2XEWU4FWxc7CaaxYSOyIB1LJUkZNrLpveO0bFV+iiIlC1p0FT9PZGRUOs09G1nSMxQz3sT8T+vk5jg0su4jBPDJJ0tChKBTIQmz6M+V4wakVpCqOL2VkSHRBFqbERFGwKef3mRNE8r+LyC787K1es8jgIcwhGcAIYLqMIt1KABFAQ8wyu8OQ/Oi/PufMxal5x85gD+wPn8AcG4jyE=</latexit>

yTx = 1
<latexit sha1_base64="ZJ56SzDcltdUT+7hjsZW6DVmnzM=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbBi2VXRL0IRS8eK/RL2rVk07QNTbJLkhWXpb/CiwdFvPpzvPlvTNs9aOuDgcd7M8zMCyLOtHHdbye3tLyyupZfL2xsbm3vFHf3GjqMFaF1EvJQtQKsKWeS1g0znLYiRbEIOG0Go5uJ33ykSrNQ1kwSUV/ggWR9RrCx0n3yUHtCV+jE6xZLbtmdAi0SLyMlyFDtFr86vZDEgkpDONa67bmR8VOsDCOcjgudWNMIkxEe0LalEguq/XR68BgdWaWH+qGyJQ2aqr8nUiy0TkRgOwU2Qz3vTcT/vHZs+pd+ymQUGyrJbFE/5siEaPI96jFFieGJJZgoZm9FZIgVJsZmVLAhePMvL5LGadk7L3t3Z6XKdRZHHg7gEI7BgwuowC1UoQ4EBDzDK7w5ynlx3p2PWWvOyWb24Q+czx8tOo9Y</latexit>

yTx = �1

<latexit sha1_base64="ZJ56SzDcltdUT+7hjsZW6DVmnzM=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbBi2VXRL0IRS8eK/RL2rVk07QNTbJLkhWXpb/CiwdFvPpzvPlvTNs9aOuDgcd7M8zMCyLOtHHdbye3tLyyupZfL2xsbm3vFHf3GjqMFaF1EvJQtQKsKWeS1g0znLYiRbEIOG0Go5uJ33ykSrNQ1kwSUV/ggWR9RrCx0n3yUHtCV+jE6xZLbtmdAi0SLyMlyFDtFr86vZDEgkpDONa67bmR8VOsDCOcjgudWNMIkxEe0LalEguq/XR68BgdWaWH+qGyJQ2aqr8nUiy0TkRgOwU2Qz3vTcT/vHZs+pd+ymQUGyrJbFE/5siEaPI96jFFieGJJZgoZm9FZIgVJsZmVLAhePMvL5LGadk7L3t3Z6XKdRZHHg7gEI7BgwuowC1UoQ4EBDzDK7w5ynlx3p2PWWvOyWb24Q+czx8tOo9Y</latexit>

yTx = �1
<latexit sha1_base64="EimcDH+eRonDS6ajMgq0eBi6D0o=">AAAB73icbVBNSwMxEJ31s9avqkcvwSJ4KhsR9SIUvXis0C9o15JNs21oNrsmWXFZ+ie8eFDEq3/Hm//GtN2Dtj4YeLw3w8w8PxZcG9f9dpaWV1bX1gsbxc2t7Z3d0t5+U0eJoqxBIxGptk80E1yyhuFGsHasGAl9wVr+6Gbitx6Z0jySdZPGzAvJQPKAU2Ks1E7v60/oCuFeqexW3CnQIsE5KUOOWq/01e1HNAmZNFQQrTvYjY2XEWU4FWxc7CaaxYSOyIB1LJUkZNrLpveO0bFV+iiIlC1p0FT9PZGRUOs09G1nSMxQz3sT8T+vk5jg0su4jBPDJJ0tChKBTIQmz6M+V4wakVpCqOL2VkSHRBFqbERFGwKef3mRNE8r+LyC787K1es8jgIcwhGcAIYLqMIt1KABFAQ8wyu8OQ/Oi/PufMxal5x85gD+wPn8AcG4jyE=</latexit>

yTx = 1
<latexit sha1_base64="G2kgTMahiwnnimzaUKMB+uSaYD4=">AAAB9XicbVBNS8NAEN34WetX1aOXxSJ4KomIeix68VjBfkAby2Y7aZduNmF3opbQ/+HFgyJe/S/e/Ddu2xy09cHA470ZZuYFiRQGXffbWVpeWV1bL2wUN7e2d3ZLe/sNE6eaQ53HMtatgBmQQkEdBUpoJRpYFEhoBsPrid98AG1ErO5wlIAfsb4SoeAMrXTfQXjCIMwMi2BMu6WyW3GnoIvEy0mZ5Kh1S1+dXszTCBRyyYxpe26CfsY0Ci5hXOykBhLGh6wPbUuV3WL8bHr1mB5bpUfDWNtSSKfq74mMRcaMosB2RgwHZt6biP957RTDSz8TKkkRFJ8tClNJMaaTCGhPaOAoR5YwroW9lfIB04yjDapoQ/DmX14kjdOKd17xbs/K1as8jgI5JEfkhHjkglTJDamROuFEk2fySt6cR+fFeXc+Zq1LTj5zQP7A+fwByneSsw==</latexit>same

<latexit sha1_base64="XQc9Gx+TJpDcRHx10XCHoi38t30=">AAAB+3icbVBNS8NAEJ3Ur1q/Yj16CRbBU0lE1GPRi8cKthbaUDbbSbt0swm7G2kJ/StePCji1T/izX/jps1BWx8MPN6bYWZekHCmtOt+W6W19Y3NrfJ2ZWd3b//APqy2VZxKii0a81h2AqKQM4EtzTTHTiKRRAHHx2B8m/uPTygVi8WDniboR2QoWMgo0Ubq29WexokOwmzAJNJcm/Xtmlt353BWiVeQGhRo9u2v3iCmaYRCU06U6npuov2MSM0ox1mllypMCB2TIXYNFSRC5Wfz22fOqVEGThhLU0I7c/X3REYipaZRYDojokdq2cvF/7xuqsNrP2MiSTUKulgUptzRsZMH4Swe5lNDCJXM3OrQEZGEahNXxYTgLb+8Strnde+y7t1f1Bo3RRxlOIYTOAMPrqABd9CEFlCYwDO8wps1s16sd+tj0Vqyipkj+APr8wfxApUH</latexit>

direction

<latexit sha1_base64="XQc9Gx+TJpDcRHx10XCHoi38t30=">AAAB+3icbVBNS8NAEJ3Ur1q/Yj16CRbBU0lE1GPRi8cKthbaUDbbSbt0swm7G2kJ/StePCji1T/izX/jps1BWx8MPN6bYWZekHCmtOt+W6W19Y3NrfJ2ZWd3b//APqy2VZxKii0a81h2AqKQM4EtzTTHTiKRRAHHx2B8m/uPTygVi8WDniboR2QoWMgo0Ubq29WexokOwmzAJNJcm/Xtmlt353BWiVeQGhRo9u2v3iCmaYRCU06U6npuov2MSM0ox1mllypMCB2TIXYNFSRC5Wfz22fOqVEGThhLU0I7c/X3REYipaZRYDojokdq2cvF/7xuqsNrP2MiSTUKulgUptzRsZMH4Swe5lNDCJXM3OrQEZGEahNXxYTgLb+8Strnde+y7t1f1Bo3RRxlOIYTOAMPrqABd9CEFlCYwDO8wps1s16sd+tj0Vqyipkj+APr8wfxApUH</latexit>

direction

<latexit sha1_base64="39vTqvx+0aapVzweurxOO/js6EM=">AAAB+nicbVBNS8NAEN3Ur1q/Uj16CRbBU0lE1GPRi8cK9gPaUDbbSbt0kw27E7XE/hQvHhTx6i/x5r9x2+agrQ8GHu/NMDMvSATX6LrfVmFldW19o7hZ2tre2d2zy/tNLVPFoMGkkKodUA2Cx9BAjgLaiQIaBQJaweh66rfuQWku4zscJ+BHdBDzkDOKRurZ5S7CIwZhJpNEao4w6dkVt+rO4CwTLycVkqPes7+6fcnSCGJkgmrd8dwE/Ywq5EzApNRNNSSUjegAOobGNALtZ7PTJ86xUfpOKJWpGJ2Z+nsio5HW4ygwnRHFoV70puJ/XifF8NLPeJykCDGbLwpT4aB0pjk4fa6AoRgbQpni5laHDamiDE1aJROCt/jyMmmeVr3zqnd7Vqld5XEUySE5IifEIxekRm5InTQIIw/kmbySN+vJerHerY95a8HKZw7IH1ifP09clK8=</latexit>

opposite
<latexit sha1_base64="G2kgTMahiwnnimzaUKMB+uSaYD4=">AAAB9XicbVBNS8NAEN34WetX1aOXxSJ4KomIeix68VjBfkAby2Y7aZduNmF3opbQ/+HFgyJe/S/e/Ddu2xy09cHA470ZZuYFiRQGXffbWVpeWV1bL2wUN7e2d3ZLe/sNE6eaQ53HMtatgBmQQkEdBUpoJRpYFEhoBsPrid98AG1ErO5wlIAfsb4SoeAMrXTfQXjCIMwMi2BMu6WyW3GnoIvEy0mZ5Kh1S1+dXszTCBRyyYxpe26CfsY0Ci5hXOykBhLGh6wPbUuV3WL8bHr1mB5bpUfDWNtSSKfq74mMRcaMosB2RgwHZt6biP957RTDSz8TKkkRFJ8tClNJMaaTCGhPaOAoR5YwroW9lfIB04yjDapoQ/DmX14kjdOKd17xbs/K1as8jgI5JEfkhHjkglTJDamROuFEk2fySt6cR+fFeXc+Zq1LTj5zQP7A+fwByneSsw==</latexit>same

<latexit sha1_base64="XQc9Gx+TJpDcRHx10XCHoi38t30=">AAAB+3icbVBNS8NAEJ3Ur1q/Yj16CRbBU0lE1GPRi8cKthbaUDbbSbt0swm7G2kJ/StePCji1T/izX/jps1BWx8MPN6bYWZekHCmtOt+W6W19Y3NrfJ2ZWd3b//APqy2VZxKii0a81h2AqKQM4EtzTTHTiKRRAHHx2B8m/uPTygVi8WDniboR2QoWMgo0Ubq29WexokOwmzAJNJcm/Xtmlt353BWiVeQGhRo9u2v3iCmaYRCU06U6npuov2MSM0ox1mllypMCB2TIXYNFSRC5Wfz22fOqVEGThhLU0I7c/X3REYipaZRYDojokdq2cvF/7xuqsNrP2MiSTUKulgUptzRsZMH4Swe5lNDCJXM3OrQEZGEahNXxYTgLb+8Strnde+y7t1f1Bo3RRxlOIYTOAMPrqABd9CEFlCYwDO8wps1s16sd+tj0Vqyipkj+APr8wfxApUH</latexit>

direction

<latexit sha1_base64="XQc9Gx+TJpDcRHx10XCHoi38t30=">AAAB+3icbVBNS8NAEJ3Ur1q/Yj16CRbBU0lE1GPRi8cKthbaUDbbSbt0swm7G2kJ/StePCji1T/izX/jps1BWx8MPN6bYWZekHCmtOt+W6W19Y3NrfJ2ZWd3b//APqy2VZxKii0a81h2AqKQM4EtzTTHTiKRRAHHx2B8m/uPTygVi8WDniboR2QoWMgo0Ubq29WexokOwmzAJNJcm/Xtmlt353BWiVeQGhRo9u2v3iCmaYRCU06U6npuov2MSM0ox1mllypMCB2TIXYNFSRC5Wfz22fOqVEGThhLU0I7c/X3REYipaZRYDojokdq2cvF/7xuqsNrP2MiSTUKulgUptzRsZMH4Swe5lNDCJXM3OrQEZGEahNXxYTgLb+8Strnde+y7t1f1Bo3RRxlOIYTOAMPrqABd9CEFlCYwDO8wps1s16sd+tj0Vqyipkj+APr8wfxApUH</latexit>

direction

<latexit sha1_base64="39vTqvx+0aapVzweurxOO/js6EM=">AAAB+nicbVBNS8NAEN3Ur1q/Uj16CRbBU0lE1GPRi8cK9gPaUDbbSbt0kw27E7XE/hQvHhTx6i/x5r9x2+agrQ8GHu/NMDMvSATX6LrfVmFldW19o7hZ2tre2d2zy/tNLVPFoMGkkKodUA2Cx9BAjgLaiQIaBQJaweh66rfuQWku4zscJ+BHdBDzkDOKRurZ5S7CIwZhJpNEao4w6dkVt+rO4CwTLycVkqPes7+6fcnSCGJkgmrd8dwE/Ywq5EzApNRNNSSUjegAOobGNALtZ7PTJ86xUfpOKJWpGJ2Z+nsio5HW4ygwnRHFoV70puJ/XifF8NLPeJykCDGbLwpT4aB0pjk4fa6AoRgbQpni5laHDamiDE1aJROCt/jyMmmeVr3zqnd7Vqld5XEUySE5IifEIxekRm5InTQIIw/kmbySN+vJerHerY95a8HKZw7IH1ifP09clK8=</latexit>

opposite

<latexit sha1_base64="Pv9W7D3cHVNPc7H/OCwgrReMTvI=">AAAB73icbVBNSwMxEJ34WetX1aOXYBE8lV0R9SIUvXis0C9o15JNs21oNrsmWXFZ+ie8eFDEq3/Hm//GtN2Dtj4YeLw3w8w8PxZcG8f5RkvLK6tr64WN4ubW9s5uaW+/qaNEUdagkYhU2yeaCS5Zw3AjWDtWjIS+YC1/dDPxW49MaR7Juklj5oVkIHnAKTFWaqf39Sd8hZ1eqexUnCnwInFzUoYctV7pq9uPaBIyaaggWndcJzZeRpThVLBxsZtoFhM6IgPWsVSSkGkvm947xsdW6eMgUrakwVP190RGQq3T0LedITFDPe9NxP+8TmKCSy/jMk4Mk3S2KEgENhGePI/7XDFqRGoJoYrbWzEdEkWosREVbQju/MuLpHlacc8r7t1ZuXqdx1GAQziCE3DhAqpwCzVoAAUBz/AKb+gBvaB39DFrXUL5zAH8Afr8AcA0jyA=</latexit>

yTx = 0
<latexit sha1_base64="Pv9W7D3cHVNPc7H/OCwgrReMTvI=">AAAB73icbVBNSwMxEJ34WetX1aOXYBE8lV0R9SIUvXis0C9o15JNs21oNrsmWXFZ+ie8eFDEq3/Hm//GtN2Dtj4YeLw3w8w8PxZcG8f5RkvLK6tr64WN4ubW9s5uaW+/qaNEUdagkYhU2yeaCS5Zw3AjWDtWjIS+YC1/dDPxW49MaR7Juklj5oVkIHnAKTFWaqf39Sd8hZ1eqexUnCnwInFzUoYctV7pq9uPaBIyaaggWndcJzZeRpThVLBxsZtoFhM6IgPWsVSSkGkvm947xsdW6eMgUrakwVP190RGQq3T0LedITFDPe9NxP+8TmKCSy/jMk4Mk3S2KEgENhGePI/7XDFqRGoJoYrbWzEdEkWosREVbQju/MuLpHlacc8r7t1ZuXqdx1GAQziCE3DhAqpwCzVoAAUBz/AKb+gBvaB39DFrXUL5zAH8Afr8AcA0jyA=</latexit>

yTx = 0
<latexit sha1_base64="6ZiOlLQOabpBBSGrHiYGux/CWoQ=">AAAB/HicbVBNS8NAEN34WetXtEcvi0XwVBIR9Vj04rGC/YA2lM120y7d7IbdiRhC/StePCji1R/izX/jts1BWx8MPN6bYWZemAhuwPO+nZXVtfWNzdJWeXtnd2/fPThsGZVqyppUCaU7ITFMcMmawEGwTqIZiUPB2uH4Zuq3H5g2XMl7yBIWxGQoecQpASv13UoP2COEUa40jNRQSSImfbfq1bwZ8DLxC1JFBRp996s3UDSNmQQqiDFd30sgyIkGTgWblHupYQmhYzJkXUsliZkJ8tnxE3xilQGOlLYlAc/U3xM5iY3J4tB2xgRGZtGbiv953RSiqyDnMkmBSTpfFKUCg8LTJPCAa0ZBZJYQqrm9FdMR0YSCzatsQ/AXX14mrbOaf1Hz786r9esijhI6QsfoFPnoEtXRLWqgJqIoQ8/oFb05T86L8+58zFtXnGKmgv7A+fwB2p2VjQ==</latexit>

orthogonal
<latexit sha1_base64="6ZiOlLQOabpBBSGrHiYGux/CWoQ=">AAAB/HicbVBNS8NAEN34WetXtEcvi0XwVBIR9Vj04rGC/YA2lM120y7d7IbdiRhC/StePCji1R/izX/jts1BWx8MPN6bYWZemAhuwPO+nZXVtfWNzdJWeXtnd2/fPThsGZVqyppUCaU7ITFMcMmawEGwTqIZiUPB2uH4Zuq3H5g2XMl7yBIWxGQoecQpASv13UoP2COEUa40jNRQSSImfbfq1bwZ8DLxC1JFBRp996s3UDSNmQQqiDFd30sgyIkGTgWblHupYQmhYzJkXUsliZkJ8tnxE3xilQGOlLYlAc/U3xM5iY3J4tB2xgRGZtGbiv953RSiqyDnMkmBSTpfFKUCg8LTJPCAa0ZBZJYQqrm9FdMR0YSCzatsQ/AXX14mrbOaf1Hz786r9esijhI6QsfoFPnoEtXRLWqgJqIoQ8/oFb05T86L8+58zFtXnGKmgv7A+fwB2p2VjQ==</latexit>

orthogonal

<latexit sha1_base64="Pv9W7D3cHVNPc7H/OCwgrReMTvI=">AAAB73icbVBNSwMxEJ34WetX1aOXYBE8lV0R9SIUvXis0C9o15JNs21oNrsmWXFZ+ie8eFDEq3/Hm//GtN2Dtj4YeLw3w8w8PxZcG8f5RkvLK6tr64WN4ubW9s5uaW+/qaNEUdagkYhU2yeaCS5Zw3AjWDtWjIS+YC1/dDPxW49MaR7Juklj5oVkIHnAKTFWaqf39Sd8hZ1eqexUnCnwInFzUoYctV7pq9uPaBIyaaggWndcJzZeRpThVLBxsZtoFhM6IgPWsVSSkGkvm947xsdW6eMgUrakwVP190RGQq3T0LedITFDPe9NxP+8TmKCSy/jMk4Mk3S2KEgENhGePI/7XDFqRGoJoYrbWzEdEkWosREVbQju/MuLpHlacc8r7t1ZuXqdx1GAQziCE3DhAqpwCzVoAAUBz/AKb+gBvaB39DFrXUL5zAH8Afr8AcA0jyA=</latexit>

yTx = 0
<latexit sha1_base64="6ZiOlLQOabpBBSGrHiYGux/CWoQ=">AAAB/HicbVBNS8NAEN34WetXtEcvi0XwVBIR9Vj04rGC/YA2lM120y7d7IbdiRhC/StePCji1R/izX/jts1BWx8MPN6bYWZemAhuwPO+nZXVtfWNzdJWeXtnd2/fPThsGZVqyppUCaU7ITFMcMmawEGwTqIZiUPB2uH4Zuq3H5g2XMl7yBIWxGQoecQpASv13UoP2COEUa40jNRQSSImfbfq1bwZ8DLxC1JFBRp996s3UDSNmQQqiDFd30sgyIkGTgWblHupYQmhYzJkXUsliZkJ8tnxE3xilQGOlLYlAc/U3xM5iY3J4tB2xgRGZtGbiv953RSiqyDnMkmBSTpfFKUCg8LTJPCAa0ZBZJYQqrm9FdMR0YSCzatsQ/AXX14mrbOaf1Hz786r9esijhI6QsfoFPnoEtXRLWqgJqIoQ8/oFb05T86L8+58zFtXnGKmgv7A+fwB2p2VjQ==</latexit>

orthogonal

<latexit sha1_base64="Pv9W7D3cHVNPc7H/OCwgrReMTvI=">AAAB73icbVBNSwMxEJ34WetX1aOXYBE8lV0R9SIUvXis0C9o15JNs21oNrsmWXFZ+ie8eFDEq3/Hm//GtN2Dtj4YeLw3w8w8PxZcG8f5RkvLK6tr64WN4ubW9s5uaW+/qaNEUdagkYhU2yeaCS5Zw3AjWDtWjIS+YC1/dDPxW49MaR7Juklj5oVkIHnAKTFWaqf39Sd8hZ1eqexUnCnwInFzUoYctV7pq9uPaBIyaaggWndcJzZeRpThVLBxsZtoFhM6IgPWsVSSkGkvm947xsdW6eMgUrakwVP190RGQq3T0LedITFDPe9NxP+8TmKCSy/jMk4Mk3S2KEgENhGePI/7XDFqRGoJoYrbWzEdEkWosREVbQju/MuLpHlacc8r7t1ZuXqdx1GAQziCE3DhAqpwCzVoAAUBz/AKb+gBvaB39DFrXUL5zAH8Afr8AcA0jyA=</latexit>

yTx = 0
<latexit sha1_base64="6ZiOlLQOabpBBSGrHiYGux/CWoQ=">AAAB/HicbVBNS8NAEN34WetXtEcvi0XwVBIR9Vj04rGC/YA2lM120y7d7IbdiRhC/StePCji1R/izX/jts1BWx8MPN6bYWZemAhuwPO+nZXVtfWNzdJWeXtnd2/fPThsGZVqyppUCaU7ITFMcMmawEGwTqIZiUPB2uH4Zuq3H5g2XMl7yBIWxGQoecQpASv13UoP2COEUa40jNRQSSImfbfq1bwZ8DLxC1JFBRp996s3UDSNmQQqiDFd30sgyIkGTgWblHupYQmhYzJkXUsliZkJ8tnxE3xilQGOlLYlAc/U3xM5iY3J4tB2xgRGZtGbiv953RSiqyDnMkmBSTpfFKUCg8LTJPCAa0ZBZJYQqrm9FdMR0YSCzatsQ/AXX14mrbOaf1Hz786r9esijhI6QsfoFPnoEtXRLWqgJqIoQ8/oFb05T86L8+58zFtXnGKmgv7A+fwB2p2VjQ==</latexit>

orthogonal

Correlation 

Optimal “slope” 
(Least squares)

<latexit sha1_base64="g79p2IYDlxhvjzG/eAwvkmX69mw=">AAACMXicbVDLSgMxFM34rONr1KWbYBFclZki6kYouumyQl/QqSWTpm1o5kFyRzqM/SU3/om46UIRt/6E6QPswwMJJ+fcy809XiS4AtseGWvrG5tb25kdc3dv/+DQOjquqjCWlFVoKEJZ94higgesAhwEq0eSEd8TrOb178d+7YlJxcOgDEnEmj7pBrzDKQEttaxi8ljGA3xruh7vPk8unOC/RyuP563BouXSUGEXegxIy8raOXsCvEqcGcmiGUot681thzT2WQBUEKUajh1BMyUSOBVsaLqxYhGhfdJlDU0D4jPVTCcbD/G5Vtq4E0p9AsATdb4jJb5Sie/pSp9ATy17Y/E/rxFD56aZ8iCKgQV0OqgTCwwhHseH21wyCiLRhFDJ9V8x7RFJKOiQTR2Cs7zyKqnmc85Vznm4zBbuZnFk0Ck6QxfIQdeogIqohCqIohf0jj7Qp/FqjIwv43taumbMek7QAoyfXy8DqQs=</latexit>

yTx =
����y

����
2

����x
����
2
cos ✓

<latexit sha1_base64="DOAlfII+q8SYEixo2hGBc77LIvA=">AAACAXicbZC7SgNBFIZn4y3G26qNYDMYhFgYdkXURgjaWEbIDZJNmJ1MkiGzF2bOSpYlNr6KjYUitr6FnW/jJNlCE38Y+PjPOZw5vxsKrsCyvo3M0vLK6lp2PbexubW9Y+7u1VQQScqqNBCBbLhEMcF9VgUOgjVCyYjnClZ3h7eTev2BScUDvwJxyByP9H3e45SAtjrmQQsGDAi+xoVRuzI6aSen9lhT3DHzVtGaCi+CnUIepSp3zK9WN6CRx3yggijVtK0QnIRI4FSwca4VKRYSOiR91tToE48pJ5leMMbH2uniXiD18wFP3d8TCfGUij1Xd3oEBmq+NjH/qzUj6F05CffDCJhPZ4t6kcAQ4EkcuMsloyBiDYRKrv+K6YBIQkGHltMh2PMnL0LtrGhfFO3783zpJo0jiw7RESogG12iErpDZVRFFD2iZ/SK3own48V4Nz5mrRkjndlHf2R8/gDR9pXa</latexit>

✓ = (xTx)�1xT y

<latexit sha1_base64="iG3fvMCc1pAPz+24urMNE47M5aE=">AAACDnicbZC7SgNBFIZn4y3G26qlzWAIWIXdIGojBG0sI5gLZEOYncwmQ2Znl5mzYtjkCWx8FRsLRWyt7XwbJ5sUmvjDwMd/zuHM+f1YcA2O823lVlbX1jfym4Wt7Z3dPXv/oKGjRFFWp5GIVMsnmgkuWR04CNaKFSOhL1jTH15P6817pjSP5B2MYtYJSV/ygFMCxuraJXyJvUARmo7Ho/G4W5kYeMjAo5HGHgwYkK5ddMpOJrwM7hyKaK5a1/7yehFNQiaBCqJ123Vi6KREAaeCTQpeollM6JD0WdugJCHTnTQ7Z4JLxunhIFLmScCZ+3siJaHWo9A3nSGBgV6sTc3/au0EgotOymWcAJN0tihIBIYIT7PBPa4YBTEyQKji5q+YDogJB0yCBROCu3jyMjQqZfes7N6eFqtX8zjy6AgdoxPkonNURTeohuqIokf0jF7Rm/VkvVjv1sesNWfNZw7RH1mfP+x8nK4=</latexit>

=
||y||2
||x||2

cos ✓
<latexit sha1_base64="KRQTS1NNt+kRtFfelBN2tQp4ieU=">AAACFnicbZDLSgMxFIYz9VbrrerSTbAIblpmRNRl0Y3LCvYCnTJk0kwbmskMyRlxqH0KN76KGxeKuBV3vo1pO4q2Hkj4+f5zSM7vx4JrsO1PK7ewuLS8kl8trK1vbG4Vt3caOkoUZXUaiUi1fKKZ4JLVgYNgrVgxEvqCNf3Bxdhv3jCleSSvIY1ZJyQ9yQNOCRjkFctuyKXnQp8BwW7B9XnvbnLhtHz7jX+gVyzZFXtSeF44mSihrGpe8cPtRjQJmQQqiNZtx46hMyQKOBVsVHATzWJCB6TH2kZKEjLdGU7WGuEDQ7o4iJQ5EvCE/p4YklDrNPRNZ0igr2e9MfzPaycQnHWGXMYJMEmnDwWJwBDhcUa4yxWjIFIjCFXc/BXTPlGEgkmyYEJwZleeF42jinNSca6OS9XzLI482kP76BA56BRV0SWqoTqi6B49omf0Yj1YT9ar9TZtzVnZzC76U9b7Fyhqn2I=</latexit>

min
✓

����y � x✓
����

<latexit sha1_base64="1PFUHrkM9ZET4wYGTBbYyhDirNw=">AAACB3icbVDLSgMxFL3js9bXqEtBgkVwVWaKqBuh6MZlBfuAdhgyaaYNzWSGJCOW2p0bf8WNC0Xc+gvu/BvT6Sy09UBuDufcS3JPkHCmtON8WwuLS8srq4W14vrG5ta2vbPbUHEqCa2TmMeyFWBFORO0rpnmtJVIiqOA02YwuJr4zTsqFYvFrR4m1ItwT7CQEayN5NsHnYD1HrKC7tH0zqpfQRfI9e2SU3YyoHni5qQEOWq+/dXpxiSNqNCEY6XarpNob4SlZoTTcbGTKppgMsA92jZU4Igqb5TtMUZHRumiMJbmCI0y9ffECEdKDaPAdEZY99WsNxH/89qpDs+9ERNJqqkg04fClCMdo0koqMskJZoPDcFEMvNXRPpYYqJNdEUTgju78jxpVMruadm9OSlVL/M4CrAPh3AMLpxBFa6hBnUg8AjP8Apv1pP1Yr1bH9PWBSuf2YM/sD5/AActmBw=</latexit>����x
����
2
= 1

<latexit sha1_base64="lg5XvDB5yr7O2J5wpdZLiQKoEvU=">AAACB3icbVDLSgMxFL1TX7W+Rl0KEiyCqzJTRN0IRTcuK9gHtMOQSTNtaOZBkhGGsTs3/oobF4q49Rfc+Tem01lo64HcHM65l+QeL+ZMKsv6NkpLyyura+X1ysbm1vaOubvXllEiCG2RiEei62FJOQtpSzHFaTcWFAcepx1vfD31O/dUSBaFdyqNqRPgYch8RrDSkmse9j02fMgLStHszqtbR5fIds2qVbNyoEViF6QKBZqu+dUfRCQJaKgIx1L2bCtWToaFYoTTSaWfSBpjMsZD2tM0xAGVTpbvMUHHWhkgPxL6hArl6u+JDAdSpoGnOwOsRnLem4r/eb1E+RdOxsI4UTQks4f8hCMVoWkoaMAEJYqnmmAimP4rIiMsMFE6uooOwZ5feZG06zX7rGbfnlYbV0UcZTiAIzgBG86hATfQhBYQeIRneIU348l4Md6Nj1lryShm9uEPjM8fCMOYHQ==</latexit>����y
����
2
= 1

For

<latexit sha1_base64="rZFbP9/+iCpDKb7e6ByNUNooboQ=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5IUUY9FLx4r2A9oQtlsN+3SzSbuToQS4l/x4kERr/4Qb/4bt20O2vpg4PHeDDPzgkRwDY7zbZXW1jc2t8rblZ3dvf0D+/Coo+NUUdamsYhVLyCaCS5ZGzgI1ksUI1EgWDeY3Mz87iNTmsfyHqYJ8yMykjzklICRBnbVg1ARmrl55ukHBVkjzwd2zak7c+BV4hakhgq0BvaXN4xpGjEJVBCt+66TgJ8RBZwKlle8VLOE0AkZsb6hkkRM+9n8+ByfGmWIw1iZkoDn6u+JjERaT6PAdEYExnrZm4n/ef0Uwis/4zJJgUm6WBSmAkOMZ0ngIVeMgpgaQqji5lZMx8SEASavignBXX55lXQadfei7t6d15rXRRxldIxO0Bly0SVqolvUQm1E0RQ9o1f0Zj1ZL9a79bFoLVnFTBX9gfX5A3U7lUw=</latexit>

1p
2

<latexit sha1_base64="FqR3tR+n5cRqz/P+RMdHb1w5G0Y=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5JIUY9FLx4r2A9oQtlsN+3SzSbuToQS4l/x4kERr/4Qb/4bt20O2vpg4PHeDDPzgkRwDY7zbZXW1jc2t8rblZ3dvf0D+/Coo+NUUdamsYhVLyCaCS5ZGzgI1ksUI1EgWDeY3Mz87iNTmsfyHqYJ8yMykjzklICRBnbVg1ARmrl55ukHBVkjzwd2zak7c+BV4hakhgq0BvaXN4xpGjEJVBCt+66TgJ8RBZwKlle8VLOE0AkZsb6hkkRM+9n8+ByfGmWIw1iZkoDn6u+JjERaT6PAdEYExnrZm4n/ef0Uwis/4zJJgUm6WBSmAkOMZ0ngIVeMgpgaQqji5lZMx8SEASavignBXX55lXTO6+5F3b1r1JrXRRxldIxO0Bly0SVqolvUQm1E0RQ9o1f0Zj1ZL9a79bFoLVnFTBX9gfX5A3hHlU4=</latexit>

1p
4

<latexit sha1_base64="HbGa8jFWS9KNKCwN6rF4ewuSWJU=">AAAB/XicbVDLSsNAFJ34rPUVHzs3wSK4KhmR6rLoxmUF+4AmlMl00g6dTOLMjVBD8FfcuFDErf/hzr9x2mahrQcuHM65l3vvCRLBNbjut7W0vLK6tl7aKG9ube/s2nv7LR2nirImjUWsOgHRTHDJmsBBsE6iGIkCwdrB6Hritx+Y0jyWdzBOmB+RgeQhpwSM1LMPPQgVoRnOM0/fK8hwLc97dsWtulM4iwQXpIIKNHr2l9ePaRoxCVQQrbvYTcDPiAJOBcvLXqpZQuiIDFjXUEkipv1sen3unBil74SxMiXBmaq/JzISaT2OAtMZERjqeW8i/ud1Uwgv/YzLJAUm6WxRmAoHYmcShdPnilEQY0MIVdzc6tAhMWmACaxsQsDzLy+S1lkV16r49rxSvyriKKEjdIxOEUYXqI5uUAM1EUWP6Bm9ojfryXqx3q2PWeuSVcwcoD+wPn8A8gKViw==</latexit>

1p
16

<latexit sha1_base64="Wzu8OGIeUVc6iZTpCri+/TCQK64=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5GSyCq5JIqS6LblxWsA9oQplMJ+3QySTO3Ag1BH/FjQtF3Pof7vwbp4+Fth64cDjnXu69J0gE1+A431ZhZXVtfaO4Wdra3tnds/cPWjpOFWVNGotYdQKimeCSNYGDYJ1EMRIFgrWD0fXEbz8wpXks72CcMD8iA8lDTgkYqWcfeRAqQjM3zzx9ryCrVfO8Z5edijMFXibunJTRHI2e/eX1Y5pGTAIVROuu6yTgZ0QBp4LlJS/VLCF0RAasa6gkEdN+Nr0+x6dG6eMwVqYk4Kn6eyIjkdbjKDCdEYGhXvQm4n9eN4Xw0s+4TFJgks4WhanAEONJFLjPFaMgxoYQqri5FdMhMWmACaxkQnAXX14mrfOKW6u4t9Vy/WoeRxEdoxN0hlx0geroBjVQE1H0iJ7RK3qznqwX6936mLUWrPnMIfoD6/MH9pmVjg==</latexit>

1p
64

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

1<latexit sha1_base64="QUWdm3PMmHJVRcuNt5SVsVTDOGs=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5KIaI9FLx4r2A9oQ9lsN+3SzSbuToQQ4l/x4kERr/4Qb/4bt20O2vpg4PHeDDPz/FhwDY7zbZXW1jc2t8rblZ3dvf0D+/Coo6NEUdamkYhUzyeaCS5ZGzgI1osVI6EvWNef3sz87iNTmkfyHtKYeSEZSx5wSsBIQ7s6gEARmrl5NtAPCrJGng/tmlN35sCrxC1IDRVoDe2vwSiiScgkUEG07rtODF5GFHAqWF4ZJJrFhE7JmPUNlSRk2svmx+f41CgjHETKlAQ8V39PZCTUOg190xkSmOhlbyb+5/UTCBpexmWcAJN0sShIBIYIz5LAI64YBZEaQqji5lZMJ8SEASavignBXX55lXTO6+5l3b27qDWvizjK6BidoDPkoivURLeohdqIohQ9o1f0Zj1ZL9a79bFoLVnFTBX9gfX5A35flVI=</latexit>

1p
8

<latexit sha1_base64="1w3KpMsm+oUJNv7AlY3mYh3LLKg=">AAAB83icbVBNS8NAEN34WetX1aOXxSJ6KomIeix68VjBfkATymY7bZduNmF3Ii2hf8OLB0W8+me8+W/ctjlo64OBx3szzMwLEykMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk41hzqPZaxbITMghYI6CpTQSjSwKJTQDId3U7/5BNqIWD3iOIEgYn0leoIztJI/6ggfYYTZmZl0SmW34s5Al4mXkzLJUeuUvvxuzNMIFHLJjGl7boJBxjQKLmFS9FMDCeND1oe2pYpFYIJsdvOEnlqlS3uxtqWQztTfExmLjBlHoe2MGA7MojcV//PaKfZugkyoJEVQfL6ol0qKMZ0GQLtCA0c5toRxLeytlA+YZhxtTEUbgrf48jJpXFS8q4r3cFmu3uZxFMgxOSHnxCPXpEruSY3UCScJeSav5M1JnRfn3fmYt644+cwR+QPn8wdksZHr</latexit>

xi’s

<latexit sha1_base64="UtP1TwRCOIovCHB6hkolSOqY5n8=">AAAB83icbVDLSgNBEOyNrxhfUY9eBoPoKeyKqMegF48RzAOyS5idzCZDZh/M9IrLkt/w4kERr/6MN//GSbIHTSxoKKq66e7yEyk02va3VVpZXVvfKG9WtrZ3dveq+wdtHaeK8RaLZay6PtVcioi3UKDk3URxGvqSd/zx7dTvPHKlRRw9YJZwL6TDSASCUTSSm/WFi/wJ81M96Vdrdt2egSwTpyA1KNDsV7/cQczSkEfIJNW659gJejlVKJjkk4qbap5QNqZD3jM0oiHXXj67eUJOjDIgQaxMRUhm6u+JnIZaZ6FvOkOKI73oTcX/vF6KwbWXiyhJkUdsvihIJcGYTAMgA6E4Q5kZQpkS5lbCRlRRhiamignBWXx5mbTP685l3bm/qDVuijjKcATHcAYOXEED7qAJLWCQwDO8wpuVWi/Wu/Uxby1Zxcwh/IH1+QNmQJHs</latexit>

yi’s

<latexit sha1_base64="UBd8FQhe1RZG1hmZ3r/su5Awbuk=">AAACAnicbVDLSsNAFJ34rPUVdSVuBovgxpKIqBuh6MZlhb6giWUynbRDJw9mbqQhFDf+ihsXirj1K9z5N07bLLT1wIXDOfdy7z1eLLgCy/o2FhaXlldWC2vF9Y3NrW1zZ7ehokRSVqeRiGTLI4oJHrI6cBCsFUtGAk+wpje4GfvNByYVj8IapDFzA9ILuc8pAS11zP30vjbEV9iBPgOCHRLHMhriExt3zJJVtibA88TOSQnlqHbML6cb0SRgIVBBlGrbVgxuRiRwKtio6CSKxYQOSI+1NQ1JwJSbTV4Y4SOtdLEfSV0h4In6eyIjgVJp4OnOgEBfzXpj8T+vnYB/6WY8jBNgIZ0u8hOBIcLjPHCXS0ZBpJoQKrm+FdM+kYSCTq2oQ7BnX54njdOyfV62785Kles8jgI6QIfoGNnoAlXQLaqiOqLoET2jV/RmPBkvxrvxMW1dMPKZPfQHxucPFfmV8Q==</latexit>

yTx = ✓ ⇡ �1

<latexit sha1_base64="KumzqhlM8we9W5XfKZZqFB+CYE8=">AAACGnicbVDLSsNAFJ34rPVVdelmsIhuLImIuiy6cVnBPqAJYTKdtkMnkzBzI5bY73Djr7hxoYg7cePfOE0DauuBezmccy8z9wSx4Bps+8uam19YXFourBRX19Y3Nktb2w0dJYqyOo1EpFoB0UxwyerAQbBWrBgJA8GaweBy7DdvmdI8kjcwjJkXkp7kXU4JGMkvOW7IpZ+60GdADkbYLboB791nDd8dDXMD/6h+qWxX7Ax4ljg5KaMcNb/04XYimoRMAhVE67Zjx+ClRAGngo2KbqJZTOiA9FjbUElCpr00O22E943Swd1ImZKAM/X3RkpCrYdhYCZDAn097Y3F/7x2At1zL+UyToBJOnmomwgMER7nhDtcMQpiaAihipu/YtonilAwaRZNCM70ybOkcVxxTivO9Um5epHHUUC7aA8dIgedoSq6QjVURxQ9oCf0gl6tR+vZerPeJ6NzVr6zg/7A+vwG8Jug0A==</latexit>

min
✓0

����x� y✓0
���� <latexit sha1_base64="AYeHs6QOkx7Nb+3lx3sZFN1v19E=">AAACAnicbZC7SgNBFIZn4y3G26qV2AwGMRaGXRG1EYI2lhFyg2QTZieTZMjshZmz4rIEG1/FxkIRW5/CzrdxkmyhiT8MfPznHM6c3w0FV2BZ30ZmYXFpeSW7mltb39jcMrd3aiqIJGVVGohANlyimOA+qwIHwRqhZMRzBau7w5txvX7PpOKBX4E4ZI5H+j7vcUpAWx1zrwUDBuQIX+FC3K7Ex+3kxB5peuiYeatoTYTnwU4hj1KVO+ZXqxvQyGM+UEGUatpWCE5CJHAq2CjXihQLCR2SPmtq9InHlJNMThjhQ+10cS+Q+vmAJ+7viYR4SsWeqzs9AgM1Wxub/9WaEfQunYT7YQTMp9NFvUhgCPA4D9zlklEQsQZCJdd/xXRAJKGgU8vpEOzZk+ehdlq0z4v23Vm+dJ3GkUX76AAVkI0uUAndojKqIooe0TN6RW/Gk/FivBsf09aMkc7soj8yPn8AOqSWDQ==</latexit>

✓0 = (yT y)�1yTx

<latexit sha1_base64="NivppvwL7eysVmnBvlOYs9bj6Ac=">AAACDXicbZC7SgNBFIZn4y3GW9TSZjAKVmE3iNoIQRvLCOYC2bDMTmaTIbM7y8xZMezmBWx8FRsLRWzt7XwbJ5dCE38Y+PjPOZw5vx8LrsG2v63c0vLK6lp+vbCxubW9U9zda2iZKMrqVAqpWj7RTPCI1YGDYK1YMRL6gjX9wfW43rxnSnMZ3cEwZp2Q9CIecErAWF7x6BK7gSI0zbKHLPMqIwPDCbhUauxCnwHxiiW7bE+EF8GZQQnNVPOKX25X0iRkEVBBtG47dgydlCjgVLBRwU00iwkdkB5rG4xIyHQnnVwzwsfG6eJAKvMiwBP390RKQq2HoW86QwJ9PV8bm//V2gkEF52UR3ECLKLTRUEiMEg8jgZ3uWIUxNAAoYqbv2LaJyYcMAEWTAjO/MmL0KiUnbOyc3taql7N4sijA3SITpCDzlEV3aAaqiOKHtEzekVv1pP1Yr1bH9PWnDWb2Ud/ZH3+AJIqnIQ=</latexit>

=
||x||2
||y||2

cos ✓

<latexit sha1_base64="CSvRtShAnD55VxXjKEsff2tBRA4=">AAACAnicbVDLSgNBEJyNrxhfq57Ey2AQvRh2RdSLEPTiMUJekF3D7GQ2GTL7YKZXEpbgxV/x4kERr36FN//GSbIHTSxoKKq66e7yYsEVWNa3kVtYXFpeya8W1tY3NrfM7Z26ihJJWY1GIpJNjygmeMhqwEGwZiwZCTzBGl7/Zuw3HphUPAqrMIyZG5BuyH1OCWipbe4N76sDfIUd6DEgR9ghcSyjAT6x22bRKlkT4HliZ6SIMlTa5pfTiWgSsBCoIEq1bCsGNyUSOBVsVHASxWJC+6TLWpqGJGDKTScvjPChVjrYj6SuEPBE/T2RkkCpYeDpzoBAT816Y/E/r5WAf+mmPIwTYCGdLvITgSHC4zxwh0tGQQw1IVRyfSumPSIJBZ1aQYdgz748T+qnJfu8ZN+dFcvXWRx5tI8O0DGy0QUqo1tUQTVE0SN6Rq/ozXgyXox342PamjOymV30B8bnDx6ulfg=</latexit>

yTx = ✓0 ⇡ �1

Relationship to Regression



<latexit sha1_base64="EimcDH+eRonDS6ajMgq0eBi6D0o=">AAAB73icbVBNSwMxEJ31s9avqkcvwSJ4KhsR9SIUvXis0C9o15JNs21oNrsmWXFZ+ie8eFDEq3/Hm//GtN2Dtj4YeLw3w8w8PxZcG9f9dpaWV1bX1gsbxc2t7Z3d0t5+U0eJoqxBIxGptk80E1yyhuFGsHasGAl9wVr+6Gbitx6Z0jySdZPGzAvJQPKAU2Ks1E7v60/oCuFeqexW3CnQIsE5KUOOWq/01e1HNAmZNFQQrTvYjY2XEWU4FWxc7CaaxYSOyIB1LJUkZNrLpveO0bFV+iiIlC1p0FT9PZGRUOs09G1nSMxQz3sT8T+vk5jg0su4jBPDJJ0tChKBTIQmz6M+V4wakVpCqOL2VkSHRBFqbERFGwKef3mRNE8r+LyC787K1es8jgIcwhGcAIYLqMIt1KABFAQ8wyu8OQ/Oi/PufMxal5x85gD+wPn8AcG4jyE=</latexit>

yTx = 1
<latexit sha1_base64="ZJ56SzDcltdUT+7hjsZW6DVmnzM=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbBi2VXRL0IRS8eK/RL2rVk07QNTbJLkhWXpb/CiwdFvPpzvPlvTNs9aOuDgcd7M8zMCyLOtHHdbye3tLyyupZfL2xsbm3vFHf3GjqMFaF1EvJQtQKsKWeS1g0znLYiRbEIOG0Go5uJ33ykSrNQ1kwSUV/ggWR9RrCx0n3yUHtCV+jE6xZLbtmdAi0SLyMlyFDtFr86vZDEgkpDONa67bmR8VOsDCOcjgudWNMIkxEe0LalEguq/XR68BgdWaWH+qGyJQ2aqr8nUiy0TkRgOwU2Qz3vTcT/vHZs+pd+ymQUGyrJbFE/5siEaPI96jFFieGJJZgoZm9FZIgVJsZmVLAhePMvL5LGadk7L3t3Z6XKdRZHHg7gEI7BgwuowC1UoQ4EBDzDK7w5ynlx3p2PWWvOyWb24Q+czx8tOo9Y</latexit>

yTx = �1

<latexit sha1_base64="ZJ56SzDcltdUT+7hjsZW6DVmnzM=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbBi2VXRL0IRS8eK/RL2rVk07QNTbJLkhWXpb/CiwdFvPpzvPlvTNs9aOuDgcd7M8zMCyLOtHHdbye3tLyyupZfL2xsbm3vFHf3GjqMFaF1EvJQtQKsKWeS1g0znLYiRbEIOG0Go5uJ33ykSrNQ1kwSUV/ggWR9RrCx0n3yUHtCV+jE6xZLbtmdAi0SLyMlyFDtFr86vZDEgkpDONa67bmR8VOsDCOcjgudWNMIkxEe0LalEguq/XR68BgdWaWH+qGyJQ2aqr8nUiy0TkRgOwU2Qz3vTcT/vHZs+pd+ymQUGyrJbFE/5siEaPI96jFFieGJJZgoZm9FZIgVJsZmVLAhePMvL5LGadk7L3t3Z6XKdRZHHg7gEI7BgwuowC1UoQ4EBDzDK7w5ynlx3p2PWWvOyWb24Q+czx8tOo9Y</latexit>

yTx = �1
<latexit sha1_base64="EimcDH+eRonDS6ajMgq0eBi6D0o=">AAAB73icbVBNSwMxEJ31s9avqkcvwSJ4KhsR9SIUvXis0C9o15JNs21oNrsmWXFZ+ie8eFDEq3/Hm//GtN2Dtj4YeLw3w8w8PxZcG9f9dpaWV1bX1gsbxc2t7Z3d0t5+U0eJoqxBIxGptk80E1yyhuFGsHasGAl9wVr+6Gbitx6Z0jySdZPGzAvJQPKAU2Ks1E7v60/oCuFeqexW3CnQIsE5KUOOWq/01e1HNAmZNFQQrTvYjY2XEWU4FWxc7CaaxYSOyIB1LJUkZNrLpveO0bFV+iiIlC1p0FT9PZGRUOs09G1nSMxQz3sT8T+vk5jg0su4jBPDJJ0tChKBTIQmz6M+V4wakVpCqOL2VkSHRBFqbERFGwKef3mRNE8r+LyC787K1es8jgIcwhGcAIYLqMIt1KABFAQ8wyu8OQ/Oi/PufMxal5x85gD+wPn8AcG4jyE=</latexit>

yTx = 1
<latexit sha1_base64="G2kgTMahiwnnimzaUKMB+uSaYD4=">AAAB9XicbVBNS8NAEN34WetX1aOXxSJ4KomIeix68VjBfkAby2Y7aZduNmF3opbQ/+HFgyJe/S/e/Ddu2xy09cHA470ZZuYFiRQGXffbWVpeWV1bL2wUN7e2d3ZLe/sNE6eaQ53HMtatgBmQQkEdBUpoJRpYFEhoBsPrid98AG1ErO5wlIAfsb4SoeAMrXTfQXjCIMwMi2BMu6WyW3GnoIvEy0mZ5Kh1S1+dXszTCBRyyYxpe26CfsY0Ci5hXOykBhLGh6wPbUuV3WL8bHr1mB5bpUfDWNtSSKfq74mMRcaMosB2RgwHZt6biP957RTDSz8TKkkRFJ8tClNJMaaTCGhPaOAoR5YwroW9lfIB04yjDapoQ/DmX14kjdOKd17xbs/K1as8jgI5JEfkhHjkglTJDamROuFEk2fySt6cR+fFeXc+Zq1LTj5zQP7A+fwByneSsw==</latexit>same

<latexit sha1_base64="XQc9Gx+TJpDcRHx10XCHoi38t30=">AAAB+3icbVBNS8NAEJ3Ur1q/Yj16CRbBU0lE1GPRi8cKthbaUDbbSbt0swm7G2kJ/StePCji1T/izX/jps1BWx8MPN6bYWZekHCmtOt+W6W19Y3NrfJ2ZWd3b//APqy2VZxKii0a81h2AqKQM4EtzTTHTiKRRAHHx2B8m/uPTygVi8WDniboR2QoWMgo0Ubq29WexokOwmzAJNJcm/Xtmlt353BWiVeQGhRo9u2v3iCmaYRCU06U6npuov2MSM0ox1mllypMCB2TIXYNFSRC5Wfz22fOqVEGThhLU0I7c/X3REYipaZRYDojokdq2cvF/7xuqsNrP2MiSTUKulgUptzRsZMH4Swe5lNDCJXM3OrQEZGEahNXxYTgLb+8Strnde+y7t1f1Bo3RRxlOIYTOAMPrqABd9CEFlCYwDO8wps1s16sd+tj0Vqyipkj+APr8wfxApUH</latexit>

direction

<latexit sha1_base64="XQc9Gx+TJpDcRHx10XCHoi38t30=">AAAB+3icbVBNS8NAEJ3Ur1q/Yj16CRbBU0lE1GPRi8cKthbaUDbbSbt0swm7G2kJ/StePCji1T/izX/jps1BWx8MPN6bYWZekHCmtOt+W6W19Y3NrfJ2ZWd3b//APqy2VZxKii0a81h2AqKQM4EtzTTHTiKRRAHHx2B8m/uPTygVi8WDniboR2QoWMgo0Ubq29WexokOwmzAJNJcm/Xtmlt353BWiVeQGhRo9u2v3iCmaYRCU06U6npuov2MSM0ox1mllypMCB2TIXYNFSRC5Wfz22fOqVEGThhLU0I7c/X3REYipaZRYDojokdq2cvF/7xuqsNrP2MiSTUKulgUptzRsZMH4Swe5lNDCJXM3OrQEZGEahNXxYTgLb+8Strnde+y7t1f1Bo3RRxlOIYTOAMPrqABd9CEFlCYwDO8wps1s16sd+tj0Vqyipkj+APr8wfxApUH</latexit>

direction

<latexit sha1_base64="39vTqvx+0aapVzweurxOO/js6EM=">AAAB+nicbVBNS8NAEN3Ur1q/Uj16CRbBU0lE1GPRi8cK9gPaUDbbSbt0kw27E7XE/hQvHhTx6i/x5r9x2+agrQ8GHu/NMDMvSATX6LrfVmFldW19o7hZ2tre2d2zy/tNLVPFoMGkkKodUA2Cx9BAjgLaiQIaBQJaweh66rfuQWku4zscJ+BHdBDzkDOKRurZ5S7CIwZhJpNEao4w6dkVt+rO4CwTLycVkqPes7+6fcnSCGJkgmrd8dwE/Ywq5EzApNRNNSSUjegAOobGNALtZ7PTJ86xUfpOKJWpGJ2Z+nsio5HW4ygwnRHFoV70puJ/XifF8NLPeJykCDGbLwpT4aB0pjk4fa6AoRgbQpni5laHDamiDE1aJROCt/jyMmmeVr3zqnd7Vqld5XEUySE5IifEIxekRm5InTQIIw/kmbySN+vJerHerY95a8HKZw7IH1ifP09clK8=</latexit>

opposite
<latexit sha1_base64="G2kgTMahiwnnimzaUKMB+uSaYD4=">AAAB9XicbVBNS8NAEN34WetX1aOXxSJ4KomIeix68VjBfkAby2Y7aZduNmF3opbQ/+HFgyJe/S/e/Ddu2xy09cHA470ZZuYFiRQGXffbWVpeWV1bL2wUN7e2d3ZLe/sNE6eaQ53HMtatgBmQQkEdBUpoJRpYFEhoBsPrid98AG1ErO5wlIAfsb4SoeAMrXTfQXjCIMwMi2BMu6WyW3GnoIvEy0mZ5Kh1S1+dXszTCBRyyYxpe26CfsY0Ci5hXOykBhLGh6wPbUuV3WL8bHr1mB5bpUfDWNtSSKfq74mMRcaMosB2RgwHZt6biP957RTDSz8TKkkRFJ8tClNJMaaTCGhPaOAoR5YwroW9lfIB04yjDapoQ/DmX14kjdOKd17xbs/K1as8jgI5JEfkhHjkglTJDamROuFEk2fySt6cR+fFeXc+Zq1LTj5zQP7A+fwByneSsw==</latexit>same

<latexit sha1_base64="XQc9Gx+TJpDcRHx10XCHoi38t30=">AAAB+3icbVBNS8NAEJ3Ur1q/Yj16CRbBU0lE1GPRi8cKthbaUDbbSbt0swm7G2kJ/StePCji1T/izX/jps1BWx8MPN6bYWZekHCmtOt+W6W19Y3NrfJ2ZWd3b//APqy2VZxKii0a81h2AqKQM4EtzTTHTiKRRAHHx2B8m/uPTygVi8WDniboR2QoWMgo0Ubq29WexokOwmzAJNJcm/Xtmlt353BWiVeQGhRo9u2v3iCmaYRCU06U6npuov2MSM0ox1mllypMCB2TIXYNFSRC5Wfz22fOqVEGThhLU0I7c/X3REYipaZRYDojokdq2cvF/7xuqsNrP2MiSTUKulgUptzRsZMH4Swe5lNDCJXM3OrQEZGEahNXxYTgLb+8Strnde+y7t1f1Bo3RRxlOIYTOAMPrqABd9CEFlCYwDO8wps1s16sd+tj0Vqyipkj+APr8wfxApUH</latexit>

direction

<latexit sha1_base64="XQc9Gx+TJpDcRHx10XCHoi38t30=">AAAB+3icbVBNS8NAEJ3Ur1q/Yj16CRbBU0lE1GPRi8cKthbaUDbbSbt0swm7G2kJ/StePCji1T/izX/jps1BWx8MPN6bYWZekHCmtOt+W6W19Y3NrfJ2ZWd3b//APqy2VZxKii0a81h2AqKQM4EtzTTHTiKRRAHHx2B8m/uPTygVi8WDniboR2QoWMgo0Ubq29WexokOwmzAJNJcm/Xtmlt353BWiVeQGhRo9u2v3iCmaYRCU06U6npuov2MSM0ox1mllypMCB2TIXYNFSRC5Wfz22fOqVEGThhLU0I7c/X3REYipaZRYDojokdq2cvF/7xuqsNrP2MiSTUKulgUptzRsZMH4Swe5lNDCJXM3OrQEZGEahNXxYTgLb+8Strnde+y7t1f1Bo3RRxlOIYTOAMPrqABd9CEFlCYwDO8wps1s16sd+tj0Vqyipkj+APr8wfxApUH</latexit>

direction

<latexit sha1_base64="39vTqvx+0aapVzweurxOO/js6EM=">AAAB+nicbVBNS8NAEN3Ur1q/Uj16CRbBU0lE1GPRi8cK9gPaUDbbSbt0kw27E7XE/hQvHhTx6i/x5r9x2+agrQ8GHu/NMDMvSATX6LrfVmFldW19o7hZ2tre2d2zy/tNLVPFoMGkkKodUA2Cx9BAjgLaiQIaBQJaweh66rfuQWku4zscJ+BHdBDzkDOKRurZ5S7CIwZhJpNEao4w6dkVt+rO4CwTLycVkqPes7+6fcnSCGJkgmrd8dwE/Ywq5EzApNRNNSSUjegAOobGNALtZ7PTJ86xUfpOKJWpGJ2Z+nsio5HW4ygwnRHFoV70puJ/XifF8NLPeJykCDGbLwpT4aB0pjk4fa6AoRgbQpni5laHDamiDE1aJROCt/jyMmmeVr3zqnd7Vqld5XEUySE5IifEIxekRm5InTQIIw/kmbySN+vJerHerY95a8HKZw7IH1ifP09clK8=</latexit>

opposite

<latexit sha1_base64="Pv9W7D3cHVNPc7H/OCwgrReMTvI=">AAAB73icbVBNSwMxEJ34WetX1aOXYBE8lV0R9SIUvXis0C9o15JNs21oNrsmWXFZ+ie8eFDEq3/Hm//GtN2Dtj4YeLw3w8w8PxZcG8f5RkvLK6tr64WN4ubW9s5uaW+/qaNEUdagkYhU2yeaCS5Zw3AjWDtWjIS+YC1/dDPxW49MaR7Juklj5oVkIHnAKTFWaqf39Sd8hZ1eqexUnCnwInFzUoYctV7pq9uPaBIyaaggWndcJzZeRpThVLBxsZtoFhM6IgPWsVSSkGkvm947xsdW6eMgUrakwVP190RGQq3T0LedITFDPe9NxP+8TmKCSy/jMk4Mk3S2KEgENhGePI/7XDFqRGoJoYrbWzEdEkWosREVbQju/MuLpHlacc8r7t1ZuXqdx1GAQziCE3DhAqpwCzVoAAUBz/AKb+gBvaB39DFrXUL5zAH8Afr8AcA0jyA=</latexit>

yTx = 0
<latexit sha1_base64="Pv9W7D3cHVNPc7H/OCwgrReMTvI=">AAAB73icbVBNSwMxEJ34WetX1aOXYBE8lV0R9SIUvXis0C9o15JNs21oNrsmWXFZ+ie8eFDEq3/Hm//GtN2Dtj4YeLw3w8w8PxZcG8f5RkvLK6tr64WN4ubW9s5uaW+/qaNEUdagkYhU2yeaCS5Zw3AjWDtWjIS+YC1/dDPxW49MaR7Juklj5oVkIHnAKTFWaqf39Sd8hZ1eqexUnCnwInFzUoYctV7pq9uPaBIyaaggWndcJzZeRpThVLBxsZtoFhM6IgPWsVSSkGkvm947xsdW6eMgUrakwVP190RGQq3T0LedITFDPe9NxP+8TmKCSy/jMk4Mk3S2KEgENhGePI/7XDFqRGoJoYrbWzEdEkWosREVbQju/MuLpHlacc8r7t1ZuXqdx1GAQziCE3DhAqpwCzVoAAUBz/AKb+gBvaB39DFrXUL5zAH8Afr8AcA0jyA=</latexit>

yTx = 0
<latexit sha1_base64="6ZiOlLQOabpBBSGrHiYGux/CWoQ=">AAAB/HicbVBNS8NAEN34WetXtEcvi0XwVBIR9Vj04rGC/YA2lM120y7d7IbdiRhC/StePCji1R/izX/jts1BWx8MPN6bYWZemAhuwPO+nZXVtfWNzdJWeXtnd2/fPThsGZVqyppUCaU7ITFMcMmawEGwTqIZiUPB2uH4Zuq3H5g2XMl7yBIWxGQoecQpASv13UoP2COEUa40jNRQSSImfbfq1bwZ8DLxC1JFBRp996s3UDSNmQQqiDFd30sgyIkGTgWblHupYQmhYzJkXUsliZkJ8tnxE3xilQGOlLYlAc/U3xM5iY3J4tB2xgRGZtGbiv953RSiqyDnMkmBSTpfFKUCg8LTJPCAa0ZBZJYQqrm9FdMR0YSCzatsQ/AXX14mrbOaf1Hz786r9esijhI6QsfoFPnoEtXRLWqgJqIoQ8/oFb05T86L8+58zFtXnGKmgv7A+fwB2p2VjQ==</latexit>

orthogonal
<latexit sha1_base64="6ZiOlLQOabpBBSGrHiYGux/CWoQ=">AAAB/HicbVBNS8NAEN34WetXtEcvi0XwVBIR9Vj04rGC/YA2lM120y7d7IbdiRhC/StePCji1R/izX/jts1BWx8MPN6bYWZemAhuwPO+nZXVtfWNzdJWeXtnd2/fPThsGZVqyppUCaU7ITFMcMmawEGwTqIZiUPB2uH4Zuq3H5g2XMl7yBIWxGQoecQpASv13UoP2COEUa40jNRQSSImfbfq1bwZ8DLxC1JFBRp996s3UDSNmQQqiDFd30sgyIkGTgWblHupYQmhYzJkXUsliZkJ8tnxE3xilQGOlLYlAc/U3xM5iY3J4tB2xgRGZtGbiv953RSiqyDnMkmBSTpfFKUCg8LTJPCAa0ZBZJYQqrm9FdMR0YSCzatsQ/AXX14mrbOaf1Hz786r9esijhI6QsfoFPnoEtXRLWqgJqIoQ8/oFb05T86L8+58zFtXnGKmgv7A+fwB2p2VjQ==</latexit>

orthogonal

<latexit sha1_base64="Pv9W7D3cHVNPc7H/OCwgrReMTvI=">AAAB73icbVBNSwMxEJ34WetX1aOXYBE8lV0R9SIUvXis0C9o15JNs21oNrsmWXFZ+ie8eFDEq3/Hm//GtN2Dtj4YeLw3w8w8PxZcG8f5RkvLK6tr64WN4ubW9s5uaW+/qaNEUdagkYhU2yeaCS5Zw3AjWDtWjIS+YC1/dDPxW49MaR7Juklj5oVkIHnAKTFWaqf39Sd8hZ1eqexUnCnwInFzUoYctV7pq9uPaBIyaaggWndcJzZeRpThVLBxsZtoFhM6IgPWsVSSkGkvm947xsdW6eMgUrakwVP190RGQq3T0LedITFDPe9NxP+8TmKCSy/jMk4Mk3S2KEgENhGePI/7XDFqRGoJoYrbWzEdEkWosREVbQju/MuLpHlacc8r7t1ZuXqdx1GAQziCE3DhAqpwCzVoAAUBz/AKb+gBvaB39DFrXUL5zAH8Afr8AcA0jyA=</latexit>

yTx = 0
<latexit sha1_base64="6ZiOlLQOabpBBSGrHiYGux/CWoQ=">AAAB/HicbVBNS8NAEN34WetXtEcvi0XwVBIR9Vj04rGC/YA2lM120y7d7IbdiRhC/StePCji1R/izX/jts1BWx8MPN6bYWZemAhuwPO+nZXVtfWNzdJWeXtnd2/fPThsGZVqyppUCaU7ITFMcMmawEGwTqIZiUPB2uH4Zuq3H5g2XMl7yBIWxGQoecQpASv13UoP2COEUa40jNRQSSImfbfq1bwZ8DLxC1JFBRp996s3UDSNmQQqiDFd30sgyIkGTgWblHupYQmhYzJkXUsliZkJ8tnxE3xilQGOlLYlAc/U3xM5iY3J4tB2xgRGZtGbiv953RSiqyDnMkmBSTpfFKUCg8LTJPCAa0ZBZJYQqrm9FdMR0YSCzatsQ/AXX14mrbOaf1Hz786r9esijhI6QsfoFPnoEtXRLWqgJqIoQ8/oFb05T86L8+58zFtXnGKmgv7A+fwB2p2VjQ==</latexit>

orthogonal

<latexit sha1_base64="Pv9W7D3cHVNPc7H/OCwgrReMTvI=">AAAB73icbVBNSwMxEJ34WetX1aOXYBE8lV0R9SIUvXis0C9o15JNs21oNrsmWXFZ+ie8eFDEq3/Hm//GtN2Dtj4YeLw3w8w8PxZcG8f5RkvLK6tr64WN4ubW9s5uaW+/qaNEUdagkYhU2yeaCS5Zw3AjWDtWjIS+YC1/dDPxW49MaR7Juklj5oVkIHnAKTFWaqf39Sd8hZ1eqexUnCnwInFzUoYctV7pq9uPaBIyaaggWndcJzZeRpThVLBxsZtoFhM6IgPWsVSSkGkvm947xsdW6eMgUrakwVP190RGQq3T0LedITFDPe9NxP+8TmKCSy/jMk4Mk3S2KEgENhGePI/7XDFqRGoJoYrbWzEdEkWosREVbQju/MuLpHlacc8r7t1ZuXqdx1GAQziCE3DhAqpwCzVoAAUBz/AKb+gBvaB39DFrXUL5zAH8Afr8AcA0jyA=</latexit>

yTx = 0
<latexit sha1_base64="6ZiOlLQOabpBBSGrHiYGux/CWoQ=">AAAB/HicbVBNS8NAEN34WetXtEcvi0XwVBIR9Vj04rGC/YA2lM120y7d7IbdiRhC/StePCji1R/izX/jts1BWx8MPN6bYWZemAhuwPO+nZXVtfWNzdJWeXtnd2/fPThsGZVqyppUCaU7ITFMcMmawEGwTqIZiUPB2uH4Zuq3H5g2XMl7yBIWxGQoecQpASv13UoP2COEUa40jNRQSSImfbfq1bwZ8DLxC1JFBRp996s3UDSNmQQqiDFd30sgyIkGTgWblHupYQmhYzJkXUsliZkJ8tnxE3xilQGOlLYlAc/U3xM5iY3J4tB2xgRGZtGbiv953RSiqyDnMkmBSTpfFKUCg8LTJPCAa0ZBZJYQqrm9FdMR0YSCzatsQ/AXX14mrbOaf1Hz786r9esijhI6QsfoFPnoEtXRLWqgJqIoQ8/oFb05T86L8+58zFtXnGKmgv7A+fwB2p2VjQ==</latexit>

orthogonal

Correlation 

Optimal “slope” 
(Least squares)

<latexit sha1_base64="g79p2IYDlxhvjzG/eAwvkmX69mw=">AAACMXicbVDLSgMxFM34rONr1KWbYBFclZki6kYouumyQl/QqSWTpm1o5kFyRzqM/SU3/om46UIRt/6E6QPswwMJJ+fcy809XiS4AtseGWvrG5tb25kdc3dv/+DQOjquqjCWlFVoKEJZ94higgesAhwEq0eSEd8TrOb178d+7YlJxcOgDEnEmj7pBrzDKQEttaxi8ljGA3xruh7vPk8unOC/RyuP563BouXSUGEXegxIy8raOXsCvEqcGcmiGUot681thzT2WQBUEKUajh1BMyUSOBVsaLqxYhGhfdJlDU0D4jPVTCcbD/G5Vtq4E0p9AsATdb4jJb5Sie/pSp9ATy17Y/E/rxFD56aZ8iCKgQV0OqgTCwwhHseH21wyCiLRhFDJ9V8x7RFJKOiQTR2Cs7zyKqnmc85Vznm4zBbuZnFk0Ck6QxfIQdeogIqohCqIohf0jj7Qp/FqjIwv43taumbMek7QAoyfXy8DqQs=</latexit>

yTx =
����y

����
2

����x
����
2
cos ✓

<latexit sha1_base64="DOAlfII+q8SYEixo2hGBc77LIvA=">AAACAXicbZC7SgNBFIZn4y3G26qNYDMYhFgYdkXURgjaWEbIDZJNmJ1MkiGzF2bOSpYlNr6KjYUitr6FnW/jJNlCE38Y+PjPOZw5vxsKrsCyvo3M0vLK6lp2PbexubW9Y+7u1VQQScqqNBCBbLhEMcF9VgUOgjVCyYjnClZ3h7eTev2BScUDvwJxyByP9H3e45SAtjrmQQsGDAi+xoVRuzI6aSen9lhT3DHzVtGaCi+CnUIepSp3zK9WN6CRx3yggijVtK0QnIRI4FSwca4VKRYSOiR91tToE48pJ5leMMbH2uniXiD18wFP3d8TCfGUij1Xd3oEBmq+NjH/qzUj6F05CffDCJhPZ4t6kcAQ4EkcuMsloyBiDYRKrv+K6YBIQkGHltMh2PMnL0LtrGhfFO3783zpJo0jiw7RESogG12iErpDZVRFFD2iZ/SK3own48V4Nz5mrRkjndlHf2R8/gDR9pXa</latexit>

✓ = (xTx)�1xT y

<latexit sha1_base64="iG3fvMCc1pAPz+24urMNE47M5aE=">AAACDnicbZC7SgNBFIZn4y3G26qlzWAIWIXdIGojBG0sI5gLZEOYncwmQ2Znl5mzYtjkCWx8FRsLRWyt7XwbJ5sUmvjDwMd/zuHM+f1YcA2O823lVlbX1jfym4Wt7Z3dPXv/oKGjRFFWp5GIVMsnmgkuWR04CNaKFSOhL1jTH15P6817pjSP5B2MYtYJSV/ygFMCxuraJXyJvUARmo7Ho/G4W5kYeMjAo5HGHgwYkK5ddMpOJrwM7hyKaK5a1/7yehFNQiaBCqJ123Vi6KREAaeCTQpeollM6JD0WdugJCHTnTQ7Z4JLxunhIFLmScCZ+3siJaHWo9A3nSGBgV6sTc3/au0EgotOymWcAJN0tihIBIYIT7PBPa4YBTEyQKji5q+YDogJB0yCBROCu3jyMjQqZfes7N6eFqtX8zjy6AgdoxPkonNURTeohuqIokf0jF7Rm/VkvVjv1sesNWfNZw7RH1mfP+x8nK4=</latexit>

=
||y||2
||x||2

cos ✓
<latexit sha1_base64="KRQTS1NNt+kRtFfelBN2tQp4ieU=">AAACFnicbZDLSgMxFIYz9VbrrerSTbAIblpmRNRl0Y3LCvYCnTJk0kwbmskMyRlxqH0KN76KGxeKuBV3vo1pO4q2Hkj4+f5zSM7vx4JrsO1PK7ewuLS8kl8trK1vbG4Vt3caOkoUZXUaiUi1fKKZ4JLVgYNgrVgxEvqCNf3Bxdhv3jCleSSvIY1ZJyQ9yQNOCRjkFctuyKXnQp8BwW7B9XnvbnLhtHz7jX+gVyzZFXtSeF44mSihrGpe8cPtRjQJmQQqiNZtx46hMyQKOBVsVHATzWJCB6TH2kZKEjLdGU7WGuEDQ7o4iJQ5EvCE/p4YklDrNPRNZ0igr2e9MfzPaycQnHWGXMYJMEmnDwWJwBDhcUa4yxWjIFIjCFXc/BXTPlGEgkmyYEJwZleeF42jinNSca6OS9XzLI482kP76BA56BRV0SWqoTqi6B49omf0Yj1YT9ar9TZtzVnZzC76U9b7Fyhqn2I=</latexit>

min
✓

����y � x✓
����

<latexit sha1_base64="1PFUHrkM9ZET4wYGTBbYyhDirNw=">AAACB3icbVDLSgMxFL3js9bXqEtBgkVwVWaKqBuh6MZlBfuAdhgyaaYNzWSGJCOW2p0bf8WNC0Xc+gvu/BvT6Sy09UBuDufcS3JPkHCmtON8WwuLS8srq4W14vrG5ta2vbPbUHEqCa2TmMeyFWBFORO0rpnmtJVIiqOA02YwuJr4zTsqFYvFrR4m1ItwT7CQEayN5NsHnYD1HrKC7tH0zqpfQRfI9e2SU3YyoHni5qQEOWq+/dXpxiSNqNCEY6XarpNob4SlZoTTcbGTKppgMsA92jZU4Igqb5TtMUZHRumiMJbmCI0y9ffECEdKDaPAdEZY99WsNxH/89qpDs+9ERNJqqkg04fClCMdo0koqMskJZoPDcFEMvNXRPpYYqJNdEUTgju78jxpVMruadm9OSlVL/M4CrAPh3AMLpxBFa6hBnUg8AjP8Apv1pP1Yr1bH9PWBSuf2YM/sD5/AActmBw=</latexit>����x
����
2
= 1

<latexit sha1_base64="lg5XvDB5yr7O2J5wpdZLiQKoEvU=">AAACB3icbVDLSgMxFL1TX7W+Rl0KEiyCqzJTRN0IRTcuK9gHtMOQSTNtaOZBkhGGsTs3/oobF4q49Rfc+Tem01lo64HcHM65l+QeL+ZMKsv6NkpLyyura+X1ysbm1vaOubvXllEiCG2RiEei62FJOQtpSzHFaTcWFAcepx1vfD31O/dUSBaFdyqNqRPgYch8RrDSkmse9j02fMgLStHszqtbR5fIds2qVbNyoEViF6QKBZqu+dUfRCQJaKgIx1L2bCtWToaFYoTTSaWfSBpjMsZD2tM0xAGVTpbvMUHHWhkgPxL6hArl6u+JDAdSpoGnOwOsRnLem4r/eb1E+RdOxsI4UTQks4f8hCMVoWkoaMAEJYqnmmAimP4rIiMsMFE6uooOwZ5feZG06zX7rGbfnlYbV0UcZTiAIzgBG86hATfQhBYQeIRneIU348l4Md6Nj1lryShm9uEPjM8fCMOYHQ==</latexit>����y
����
2
= 1

For

<latexit sha1_base64="rZFbP9/+iCpDKb7e6ByNUNooboQ=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5IUUY9FLx4r2A9oQtlsN+3SzSbuToQS4l/x4kERr/4Qb/4bt20O2vpg4PHeDDPzgkRwDY7zbZXW1jc2t8rblZ3dvf0D+/Coo+NUUdamsYhVLyCaCS5ZGzgI1ksUI1EgWDeY3Mz87iNTmsfyHqYJ8yMykjzklICRBnbVg1ARmrl55ukHBVkjzwd2zak7c+BV4hakhgq0BvaXN4xpGjEJVBCt+66TgJ8RBZwKlle8VLOE0AkZsb6hkkRM+9n8+ByfGmWIw1iZkoDn6u+JjERaT6PAdEYExnrZm4n/ef0Uwis/4zJJgUm6WBSmAkOMZ0ngIVeMgpgaQqji5lZMx8SEASavignBXX55lXQadfei7t6d15rXRRxldIxO0Bly0SVqolvUQm1E0RQ9o1f0Zj1ZL9a79bFoLVnFTBX9gfX5A3U7lUw=</latexit>

1p
2

<latexit sha1_base64="FqR3tR+n5cRqz/P+RMdHb1w5G0Y=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5JIUY9FLx4r2A9oQtlsN+3SzSbuToQS4l/x4kERr/4Qb/4bt20O2vpg4PHeDDPzgkRwDY7zbZXW1jc2t8rblZ3dvf0D+/Coo+NUUdamsYhVLyCaCS5ZGzgI1ksUI1EgWDeY3Mz87iNTmsfyHqYJ8yMykjzklICRBnbVg1ARmrl55ukHBVkjzwd2zak7c+BV4hakhgq0BvaXN4xpGjEJVBCt+66TgJ8RBZwKlle8VLOE0AkZsb6hkkRM+9n8+ByfGmWIw1iZkoDn6u+JjERaT6PAdEYExnrZm4n/ef0Uwis/4zJJgUm6WBSmAkOMZ0ngIVeMgpgaQqji5lZMx8SEASavignBXX55lXTO6+5F3b1r1JrXRRxldIxO0Bly0SVqolvUQm1E0RQ9o1f0Zj1ZL9a79bFoLVnFTBX9gfX5A3hHlU4=</latexit>

1p
4

<latexit sha1_base64="HbGa8jFWS9KNKCwN6rF4ewuSWJU=">AAAB/XicbVDLSsNAFJ34rPUVHzs3wSK4KhmR6rLoxmUF+4AmlMl00g6dTOLMjVBD8FfcuFDErf/hzr9x2mahrQcuHM65l3vvCRLBNbjut7W0vLK6tl7aKG9ube/s2nv7LR2nirImjUWsOgHRTHDJmsBBsE6iGIkCwdrB6Hritx+Y0jyWdzBOmB+RgeQhpwSM1LMPPQgVoRnOM0/fK8hwLc97dsWtulM4iwQXpIIKNHr2l9ePaRoxCVQQrbvYTcDPiAJOBcvLXqpZQuiIDFjXUEkipv1sen3unBil74SxMiXBmaq/JzISaT2OAtMZERjqeW8i/ud1Uwgv/YzLJAUm6WxRmAoHYmcShdPnilEQY0MIVdzc6tAhMWmACaxsQsDzLy+S1lkV16r49rxSvyriKKEjdIxOEUYXqI5uUAM1EUWP6Bm9ojfryXqx3q2PWeuSVcwcoD+wPn8A8gKViw==</latexit>

1p
16

<latexit sha1_base64="Wzu8OGIeUVc6iZTpCri+/TCQK64=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5GSyCq5JIqS6LblxWsA9oQplMJ+3QySTO3Ag1BH/FjQtF3Pof7vwbp4+Fth64cDjnXu69J0gE1+A431ZhZXVtfaO4Wdra3tnds/cPWjpOFWVNGotYdQKimeCSNYGDYJ1EMRIFgrWD0fXEbz8wpXks72CcMD8iA8lDTgkYqWcfeRAqQjM3zzx9ryCrVfO8Z5edijMFXibunJTRHI2e/eX1Y5pGTAIVROuu6yTgZ0QBp4LlJS/VLCF0RAasa6gkEdN+Nr0+x6dG6eMwVqYk4Kn6eyIjkdbjKDCdEYGhXvQm4n9eN4Xw0s+4TFJgks4WhanAEONJFLjPFaMgxoYQqri5FdMhMWmACaxkQnAXX14mrfOKW6u4t9Vy/WoeRxEdoxN0hlx0geroBjVQE1H0iJ7RK3qznqwX6936mLUWrPnMIfoD6/MH9pmVjg==</latexit>

1p
64

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

1<latexit sha1_base64="QUWdm3PMmHJVRcuNt5SVsVTDOGs=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5KIaI9FLx4r2A9oQ9lsN+3SzSbuToQQ4l/x4kERr/4Qb/4bt20O2vpg4PHeDDPz/FhwDY7zbZXW1jc2t8rblZ3dvf0D+/Coo6NEUdamkYhUzyeaCS5ZGzgI1osVI6EvWNef3sz87iNTmkfyHtKYeSEZSx5wSsBIQ7s6gEARmrl5NtAPCrJGng/tmlN35sCrxC1IDRVoDe2vwSiiScgkUEG07rtODF5GFHAqWF4ZJJrFhE7JmPUNlSRk2svmx+f41CgjHETKlAQ8V39PZCTUOg190xkSmOhlbyb+5/UTCBpexmWcAJN0sShIBIYIz5LAI64YBZEaQqji5lZMJ8SEASavignBXX55lXTO6+5l3b27qDWvizjK6BidoDPkoivURLeohdqIohQ9o1f0Zj1ZL9a79bFoLVnFTBX9gfX5A35flVI=</latexit>

1p
8

<latexit sha1_base64="1w3KpMsm+oUJNv7AlY3mYh3LLKg=">AAAB83icbVBNS8NAEN34WetX1aOXxSJ6KomIeix68VjBfkATymY7bZduNmF3Ii2hf8OLB0W8+me8+W/ctjlo64OBx3szzMwLEykMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk41hzqPZaxbITMghYI6CpTQSjSwKJTQDId3U7/5BNqIWD3iOIEgYn0leoIztJI/6ggfYYTZmZl0SmW34s5Al4mXkzLJUeuUvvxuzNMIFHLJjGl7boJBxjQKLmFS9FMDCeND1oe2pYpFYIJsdvOEnlqlS3uxtqWQztTfExmLjBlHoe2MGA7MojcV//PaKfZugkyoJEVQfL6ol0qKMZ0GQLtCA0c5toRxLeytlA+YZhxtTEUbgrf48jJpXFS8q4r3cFmu3uZxFMgxOSHnxCPXpEruSY3UCScJeSav5M1JnRfn3fmYt644+cwR+QPn8wdksZHr</latexit>

xi’s

<latexit sha1_base64="UtP1TwRCOIovCHB6hkolSOqY5n8=">AAAB83icbVDLSgNBEOyNrxhfUY9eBoPoKeyKqMegF48RzAOyS5idzCZDZh/M9IrLkt/w4kERr/6MN//GSbIHTSxoKKq66e7yEyk02va3VVpZXVvfKG9WtrZ3dveq+wdtHaeK8RaLZay6PtVcioi3UKDk3URxGvqSd/zx7dTvPHKlRRw9YJZwL6TDSASCUTSSm/WFi/wJ81M96Vdrdt2egSwTpyA1KNDsV7/cQczSkEfIJNW659gJejlVKJjkk4qbap5QNqZD3jM0oiHXXj67eUJOjDIgQaxMRUhm6u+JnIZaZ6FvOkOKI73oTcX/vF6KwbWXiyhJkUdsvihIJcGYTAMgA6E4Q5kZQpkS5lbCRlRRhiamignBWXx5mbTP685l3bm/qDVuijjKcATHcAYOXEED7qAJLWCQwDO8wpuVWi/Wu/Uxby1Zxcwh/IH1+QNmQJHs</latexit>

yi’s

<latexit sha1_base64="UBd8FQhe1RZG1hmZ3r/su5Awbuk=">AAACAnicbVDLSsNAFJ34rPUVdSVuBovgxpKIqBuh6MZlhb6giWUynbRDJw9mbqQhFDf+ihsXirj1K9z5N07bLLT1wIXDOfdy7z1eLLgCy/o2FhaXlldWC2vF9Y3NrW1zZ7ehokRSVqeRiGTLI4oJHrI6cBCsFUtGAk+wpje4GfvNByYVj8IapDFzA9ILuc8pAS11zP30vjbEV9iBPgOCHRLHMhriExt3zJJVtibA88TOSQnlqHbML6cb0SRgIVBBlGrbVgxuRiRwKtio6CSKxYQOSI+1NQ1JwJSbTV4Y4SOtdLEfSV0h4In6eyIjgVJp4OnOgEBfzXpj8T+vnYB/6WY8jBNgIZ0u8hOBIcLjPHCXS0ZBpJoQKrm+FdM+kYSCTq2oQ7BnX54njdOyfV62785Kles8jgI6QIfoGNnoAlXQLaqiOqLoET2jV/RmPBkvxrvxMW1dMPKZPfQHxucPFfmV8Q==</latexit>

yTx = ✓ ⇡ �1

<latexit sha1_base64="KumzqhlM8we9W5XfKZZqFB+CYE8=">AAACGnicbVDLSsNAFJ34rPVVdelmsIhuLImIuiy6cVnBPqAJYTKdtkMnkzBzI5bY73Djr7hxoYg7cePfOE0DauuBezmccy8z9wSx4Bps+8uam19YXFourBRX19Y3Nktb2w0dJYqyOo1EpFoB0UxwyerAQbBWrBgJA8GaweBy7DdvmdI8kjcwjJkXkp7kXU4JGMkvOW7IpZ+60GdADkbYLboB791nDd8dDXMD/6h+qWxX7Ax4ljg5KaMcNb/04XYimoRMAhVE67Zjx+ClRAGngo2KbqJZTOiA9FjbUElCpr00O22E943Swd1ImZKAM/X3RkpCrYdhYCZDAn097Y3F/7x2At1zL+UyToBJOnmomwgMER7nhDtcMQpiaAihipu/YtonilAwaRZNCM70ybOkcVxxTivO9Um5epHHUUC7aA8dIgedoSq6QjVURxQ9oCf0gl6tR+vZerPeJ6NzVr6zg/7A+vwG8Jug0A==</latexit>

min
✓0

����x� y✓0
���� <latexit sha1_base64="AYeHs6QOkx7Nb+3lx3sZFN1v19E=">AAACAnicbZC7SgNBFIZn4y3G26qV2AwGMRaGXRG1EYI2lhFyg2QTZieTZMjshZmz4rIEG1/FxkIRW5/CzrdxkmyhiT8MfPznHM6c3w0FV2BZ30ZmYXFpeSW7mltb39jcMrd3aiqIJGVVGohANlyimOA+qwIHwRqhZMRzBau7w5txvX7PpOKBX4E4ZI5H+j7vcUpAWx1zrwUDBuQIX+FC3K7Ex+3kxB5peuiYeatoTYTnwU4hj1KVO+ZXqxvQyGM+UEGUatpWCE5CJHAq2CjXihQLCR2SPmtq9InHlJNMThjhQ+10cS+Q+vmAJ+7viYR4SsWeqzs9AgM1Wxub/9WaEfQunYT7YQTMp9NFvUhgCPA4D9zlklEQsQZCJdd/xXRAJKGgU8vpEOzZk+ehdlq0z4v23Vm+dJ3GkUX76AAVkI0uUAndojKqIooe0TN6RW/Gk/FivBsf09aMkc7soj8yPn8AOqSWDQ==</latexit>

✓0 = (yT y)�1yTx

<latexit sha1_base64="NivppvwL7eysVmnBvlOYs9bj6Ac=">AAACDXicbZC7SgNBFIZn4y3GW9TSZjAKVmE3iNoIQRvLCOYC2bDMTmaTIbM7y8xZMezmBWx8FRsLRWzt7XwbJ5dCE38Y+PjPOZw5vx8LrsG2v63c0vLK6lp+vbCxubW9U9zda2iZKMrqVAqpWj7RTPCI1YGDYK1YMRL6gjX9wfW43rxnSnMZ3cEwZp2Q9CIecErAWF7x6BK7gSI0zbKHLPMqIwPDCbhUauxCnwHxiiW7bE+EF8GZQQnNVPOKX25X0iRkEVBBtG47dgydlCjgVLBRwU00iwkdkB5rG4xIyHQnnVwzwsfG6eJAKvMiwBP390RKQq2HoW86QwJ9PV8bm//V2gkEF52UR3ECLKLTRUEiMEg8jgZ3uWIUxNAAoYqbv2LaJyYcMAEWTAjO/MmL0KiUnbOyc3taql7N4sijA3SITpCDzlEV3aAaqiOKHtEzekVv1pP1Yr1bH9PWnDWb2Ud/ZH3+AJIqnIQ=</latexit>

=
||x||2
||y||2

cos ✓

Relationship to Regression


