
Lecture start: Tuesdays 9:35am 
Who’s talking? Prof. Tamara Broderick 
Questions? Ask on Piazza: “lecture (week) 5” folder 
Materials: slides, video will all be available on Canvas 
Live Zoom feed: https://mit.zoom.us/j/94238622313

6.036: Introduction to Machine 
Learning
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Last Time(s)
I. Linear regression 
II. Linear classification 

• Logistic regression

Today’s Plan
I. Midterm info 
II. A more-complete ML 

analysis 
III. Choosing good features

Cambridge MA 
elections: 

register to vote 
by 2021 Oct 13
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• Good idea: check access on an earlier evening. 

• Special case? You need to let us know by Friday Oct 8. 
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<latexit sha1_base64="Zgso4r/5+qHuvA0cy8G5JHMuw8k=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4r2g9oQ9lsN+3SzSbsTsQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WV1bX1jeJmaWt7Z3evvH/QNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbqZ+65FrI2L1gOOE+xEdKBEKRtFK9089r1euuFV3BrJMvJxUIEe9V/7q9mOWRlwhk9SYjucm6GdUo2CST0rd1PCEshEd8I6likbc+Nns1Ak5sUqfhLG2pZDM1N8TGY2MGUeB7YwoDs2iNxX/8zophpd+JlSSIldsvihMJcGYTP8mfaE5Qzm2hDIt7K2EDammDG06JRuCt/jyMmmeVb3z6tXdeaV2ncdRhCM4hlPw4AJqcAt1aACDATzDK7w50nlx3p2PeWvByWcO4Q+czx8PkI2s</latexit>

x1

<latexit sha1_base64="Zgso4r/5+qHuvA0cy8G5JHMuw8k=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4r2g9oQ9lsN+3SzSbsTsQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WV1bX1jeJmaWt7Z3evvH/QNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbqZ+65FrI2L1gOOE+xEdKBEKRtFK9089r1euuFV3BrJMvJxUIEe9V/7q9mOWRlwhk9SYjucm6GdUo2CST0rd1PCEshEd8I6likbc+Nns1Ak5sUqfhLG2pZDM1N8TGY2MGUeB7YwoDs2iNxX/8zophpd+JlSSIldsvihMJcGYTP8mfaE5Qzm2hDIt7K2EDammDG06JRuCt/jyMmmeVb3z6tXdeaV2ncdRhCM4hlPw4AJqcAt1aACDATzDK7w50nlx3p2PeWvByWcO4Q+czx8PkI2s</latexit>

g(x)

<latexit sha1_base64="1r6TrLYppDGmuCjDEgK2hudSOh0=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRahXsquFNRb0YvHCvYD2qVk02wbmmSXJCuWpX/BiwdFvPqHvPlvzLZ70NYHA4/3ZpiZF8ScaeO6305hbX1jc6u4XdrZ3ds/KB8etXWUKEJbJOKR6gZYU84kbRlmOO3GimIRcNoJJreZ33mkSrNIPphpTH2BR5KFjGCTSaPq0/mgXHFr7hxolXg5qUCO5qD81R9GJBFUGsKx1j3PjY2fYmUY4XRW6ieaxphM8Ij2LJVYUO2n81tn6MwqQxRGypY0aK7+nkix0HoqAtspsBnrZS8T//N6iQmv/JTJODFUksWiMOHIRCh7HA2ZosTwqSWYKGZvRWSMFSbGxlOyIXjLL6+S9kXNq9eu7+uVxk0eRxFO4BSq4MElNOAOmtACAmN4hld4c4Tz4rw7H4vWgpPPHMMfOJ8/ccaN3g==</latexit>

x2

<latexit sha1_base64="O76kjDC2rk5pOTxbQq6SNK3hW1I=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyGgHoLevEY0TwgWcLspDcZMju7zMyKIeQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7gkRwbVz328mtrW9sbuW3Czu7e/sHxcOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGNzO/9YhK81g+mHGCfkQHkoecUWOl+6depVcsuWV3DrJKvIyUIEO9V/zq9mOWRigNE1Trjucmxp9QZTgTOC10U40JZSM6wI6lkkao/cn81Ck5s0qfhLGyJQ2Zq78nJjTSehwFtjOiZqiXvZn4n9dJTXjpT7hMUoOSLRaFqSAmJrO/SZ8rZEaMLaFMcXsrYUOqKDM2nYINwVt+eZU0K2WvWr66q5Zq11kceTiBUzgHDy6gBrdQhwYwGMAzvMKbI5wX5935WLTmnGzmGP7A+fwBERSNrQ==</latexit>

y = wear a coat?

classification
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x2

<latexit sha1_base64="O76kjDC2rk5pOTxbQq6SNK3hW1I=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyGgHoLevEY0TwgWcLspDcZMju7zMyKIeQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7gkRwbVz328mtrW9sbuW3Czu7e/sHxcOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGNzO/9YhK81g+mHGCfkQHkoecUWOl+6depVcsuWV3DrJKvIyUIEO9V/zq9mOWRigNE1Trjucmxp9QZTgTOC10U40JZSM6wI6lkkao/cn81Ck5s0qfhLGyJQ2Zq78nJjTSehwFtjOiZqiXvZn4n9dJTXjpT7hMUoOSLRaFqSAmJrO/SZ8rZEaMLaFMcXsrYUOqKDM2nYINwVt+eZU0K2WvWr66q5Zq11kceTiBUzgHDy6gBrdQhwYwGMAzvMKbI5wX5935WLTmnGzmGP7A+fwBERSNrQ==</latexit>

x1

<latexit sha1_base64="Zgso4r/5+qHuvA0cy8G5JHMuw8k=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4r2g9oQ9lsN+3SzSbsTsQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WV1bX1jeJmaWt7Z3evvH/QNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbqZ+65FrI2L1gOOE+xEdKBEKRtFK9089r1euuFV3BrJMvJxUIEe9V/7q9mOWRlwhk9SYjucm6GdUo2CST0rd1PCEshEd8I6likbc+Nns1Ak5sUqfhLG2pZDM1N8TGY2MGUeB7YwoDs2iNxX/8zophpd+JlSSIldsvihMJcGYTP8mfaE5Qzm2hDIt7K2EDammDG06JRuCt/jyMmmeVb3z6tXdeaV2ncdRhCM4hlPw4AJqcAt1aACDATzDK7w50nlx3p2PeWvByWcO4Q+czx8PkI2s</latexit>

x1

<latexit sha1_base64="Zgso4r/5+qHuvA0cy8G5JHMuw8k=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4r2g9oQ9lsN+3SzSbsTsQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WV1bX1jeJmaWt7Z3evvH/QNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbqZ+65FrI2L1gOOE+xEdKBEKRtFK9089r1euuFV3BrJMvJxUIEe9V/7q9mOWRlwhk9SYjucm6GdUo2CST0rd1PCEshEd8I6likbc+Nns1Ak5sUqfhLG2pZDM1N8TGY2MGUeB7YwoDs2iNxX/8zophpd+JlSSIldsvihMJcGYTP8mfaE5Qzm2hDIt7K2EDammDG06JRuCt/jyMmmeVb3z6tXdeaV2ncdRhCM4hlPw4AJqcAt1aACDATzDK7w50nlx3p2PeWvByWcO4Q+czx8PkI2s</latexit>

g(x)

<latexit sha1_base64="1r6TrLYppDGmuCjDEgK2hudSOh0=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRahXsquFNRb0YvHCvYD2qVk02wbmmSXJCuWpX/BiwdFvPqHvPlvzLZ70NYHA4/3ZpiZF8ScaeO6305hbX1jc6u4XdrZ3ds/KB8etXWUKEJbJOKR6gZYU84kbRlmOO3GimIRcNoJJreZ33mkSrNIPphpTH2BR5KFjGCTSaPq0/mgXHFr7hxolXg5qUCO5qD81R9GJBFUGsKx1j3PjY2fYmUY4XRW6ieaxphM8Ij2LJVYUO2n81tn6MwqQxRGypY0aK7+nkix0HoqAtspsBnrZS8T//N6iQmv/JTJODFUksWiMOHIRCh7HA2ZosTwqSWYKGZvRWSMFSbGxlOyIXjLL6+S9kXNq9eu7+uVxk0eRxFO4BSq4MElNOAOmtACAmN4hld4c4Tz4rw7H4vWgpPPHMMfOJ8/ccaN3g==</latexit>

x2

<latexit sha1_base64="O76kjDC2rk5pOTxbQq6SNK3hW1I=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyGgHoLevEY0TwgWcLspDcZMju7zMyKIeQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7gkRwbVz328mtrW9sbuW3Czu7e/sHxcOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGNzO/9YhK81g+mHGCfkQHkoecUWOl+6depVcsuWV3DrJKvIyUIEO9V/zq9mOWRigNE1Trjucmxp9QZTgTOC10U40JZSM6wI6lkkao/cn81Ck5s0qfhLGyJQ2Zq78nJjTSehwFtjOiZqiXvZn4n9dJTXjpT7hMUoOSLRaFqSAmJrO/SZ8rZEaMLaFMcXsrYUOqKDM2nYINwVt+eZU0K2WvWr66q5Zq11kceTiBUzgHDy6gBrdQhwYwGMAzvMKbI5wX5935WLTmnGzmGP7A+fwBERSNrQ==</latexit>

y = wear a coat?

classification
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x2

<latexit sha1_base64="O76kjDC2rk5pOTxbQq6SNK3hW1I=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyGgHoLevEY0TwgWcLspDcZMju7zMyKIeQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7gkRwbVz328mtrW9sbuW3Czu7e/sHxcOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGNzO/9YhK81g+mHGCfkQHkoecUWOl+6depVcsuWV3DrJKvIyUIEO9V/zq9mOWRigNE1Trjucmxp9QZTgTOC10U40JZSM6wI6lkkao/cn81Ck5s0qfhLGyJQ2Zq78nJjTSehwFtjOiZqiXvZn4n9dJTXjpT7hMUoOSLRaFqSAmJrO/SZ8rZEaMLaFMcXsrYUOqKDM2nYINwVt+eZU0K2WvWr66q5Zq11kceTiBUzgHDy6gBrdQhwYwGMAzvMKbI5wX5935WLTmnGzmGP7A+fwBERSNrQ==</latexit>

x1

<latexit sha1_base64="Zgso4r/5+qHuvA0cy8G5JHMuw8k=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4r2g9oQ9lsN+3SzSbsTsQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WV1bX1jeJmaWt7Z3evvH/QNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbqZ+65FrI2L1gOOE+xEdKBEKRtFK9089r1euuFV3BrJMvJxUIEe9V/7q9mOWRlwhk9SYjucm6GdUo2CST0rd1PCEshEd8I6likbc+Nns1Ak5sUqfhLG2pZDM1N8TGY2MGUeB7YwoDs2iNxX/8zophpd+JlSSIldsvihMJcGYTP8mfaE5Qzm2hDIt7K2EDammDG06JRuCt/jyMmmeVb3z6tXdeaV2ncdRhCM4hlPw4AJqcAt1aACDATzDK7w50nlx3p2PeWvByWcO4Q+czx8PkI2s</latexit>

x1

<latexit sha1_base64="Zgso4r/5+qHuvA0cy8G5JHMuw8k=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4r2g9oQ9lsN+3SzSbsTsQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WV1bX1jeJmaWt7Z3evvH/QNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbqZ+65FrI2L1gOOE+xEdKBEKRtFK9089r1euuFV3BrJMvJxUIEe9V/7q9mOWRlwhk9SYjucm6GdUo2CST0rd1PCEshEd8I6likbc+Nns1Ak5sUqfhLG2pZDM1N8TGY2MGUeB7YwoDs2iNxX/8zophpd+JlSSIldsvihMJcGYTP8mfaE5Qzm2hDIt7K2EDammDG06JRuCt/jyMmmeVb3z6tXdeaV2ncdRhCM4hlPw4AJqcAt1aACDATzDK7w50nlx3p2PeWvByWcO4Q+czx8PkI2s</latexit>

g(x)

<latexit sha1_base64="1r6TrLYppDGmuCjDEgK2hudSOh0=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRahXsquFNRb0YvHCvYD2qVk02wbmmSXJCuWpX/BiwdFvPqHvPlvzLZ70NYHA4/3ZpiZF8ScaeO6305hbX1jc6u4XdrZ3ds/KB8etXWUKEJbJOKR6gZYU84kbRlmOO3GimIRcNoJJreZ33mkSrNIPphpTH2BR5KFjGCTSaPq0/mgXHFr7hxolXg5qUCO5qD81R9GJBFUGsKx1j3PjY2fYmUY4XRW6ieaxphM8Ij2LJVYUO2n81tn6MwqQxRGypY0aK7+nkix0HoqAtspsBnrZS8T//N6iQmv/JTJODFUksWiMOHIRCh7HA2ZosTwqSWYKGZvRWSMFSbGxlOyIXjLL6+S9kXNq9eu7+uVxk0eRxFO4BSq4MElNOAOmtACAmN4hld4c4Tz4rw7H4vWgpPPHMMfOJ8/ccaN3g==</latexit>

x2

<latexit sha1_base64="O76kjDC2rk5pOTxbQq6SNK3hW1I=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyGgHoLevEY0TwgWcLspDcZMju7zMyKIeQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7gkRwbVz328mtrW9sbuW3Czu7e/sHxcOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGNzO/9YhK81g+mHGCfkQHkoecUWOl+6depVcsuWV3DrJKvIyUIEO9V/zq9mOWRigNE1Trjucmxp9QZTgTOC10U40JZSM6wI6lkkao/cn81Ck5s0qfhLGyJQ2Zq78nJjTSehwFtjOiZqiXvZn4n9dJTXjpT7hMUoOSLRaFqSAmJrO/SZ8rZEaMLaFMcXsrYUOqKDM2nYINwVt+eZU0K2WvWr66q5Zq11kceTiBUzgHDy6gBrdQhwYwGMAzvMKbI5wX5935WLTmnGzmGP7A+fwBERSNrQ==</latexit>

y = wear a coat?

classification
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x2

<latexit sha1_base64="O76kjDC2rk5pOTxbQq6SNK3hW1I=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyGgHoLevEY0TwgWcLspDcZMju7zMyKIeQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7gkRwbVz328mtrW9sbuW3Czu7e/sHxcOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGNzO/9YhK81g+mHGCfkQHkoecUWOl+6depVcsuWV3DrJKvIyUIEO9V/zq9mOWRigNE1Trjucmxp9QZTgTOC10U40JZSM6wI6lkkao/cn81Ck5s0qfhLGyJQ2Zq78nJjTSehwFtjOiZqiXvZn4n9dJTXjpT7hMUoOSLRaFqSAmJrO/SZ8rZEaMLaFMcXsrYUOqKDM2nYINwVt+eZU0K2WvWr66q5Zq11kceTiBUzgHDy6gBrdQhwYwGMAzvMKbI5wX5935WLTmnGzmGP7A+fwBERSNrQ==</latexit>

x1

<latexit sha1_base64="Zgso4r/5+qHuvA0cy8G5JHMuw8k=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4r2g9oQ9lsN+3SzSbsTsQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WV1bX1jeJmaWt7Z3evvH/QNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbqZ+65FrI2L1gOOE+xEdKBEKRtFK9089r1euuFV3BrJMvJxUIEe9V/7q9mOWRlwhk9SYjucm6GdUo2CST0rd1PCEshEd8I6likbc+Nns1Ak5sUqfhLG2pZDM1N8TGY2MGUeB7YwoDs2iNxX/8zophpd+JlSSIldsvihMJcGYTP8mfaE5Qzm2hDIt7K2EDammDG06JRuCt/jyMmmeVb3z6tXdeaV2ncdRhCM4hlPw4AJqcAt1aACDATzDK7w50nlx3p2PeWvByWcO4Q+czx8PkI2s</latexit>

x1

<latexit sha1_base64="Zgso4r/5+qHuvA0cy8G5JHMuw8k=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4r2g9oQ9lsN+3SzSbsTsQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WV1bX1jeJmaWt7Z3evvH/QNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbqZ+65FrI2L1gOOE+xEdKBEKRtFK9089r1euuFV3BrJMvJxUIEe9V/7q9mOWRlwhk9SYjucm6GdUo2CST0rd1PCEshEd8I6likbc+Nns1Ak5sUqfhLG2pZDM1N8TGY2MGUeB7YwoDs2iNxX/8zophpd+JlSSIldsvihMJcGYTP8mfaE5Qzm2hDIt7K2EDammDG06JRuCt/jyMmmeVb3z6tXdeaV2ncdRhCM4hlPw4AJqcAt1aACDATzDK7w50nlx3p2PeWvByWcO4Q+czx8PkI2s</latexit>

g(x)

<latexit sha1_base64="1r6TrLYppDGmuCjDEgK2hudSOh0=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRahXsquFNRb0YvHCvYD2qVk02wbmmSXJCuWpX/BiwdFvPqHvPlvzLZ70NYHA4/3ZpiZF8ScaeO6305hbX1jc6u4XdrZ3ds/KB8etXWUKEJbJOKR6gZYU84kbRlmOO3GimIRcNoJJreZ33mkSrNIPphpTH2BR5KFjGCTSaPq0/mgXHFr7hxolXg5qUCO5qD81R9GJBFUGsKx1j3PjY2fYmUY4XRW6ieaxphM8Ij2LJVYUO2n81tn6MwqQxRGypY0aK7+nkix0HoqAtspsBnrZS8T//N6iQmv/JTJODFUksWiMOHIRCh7HA2ZosTwqSWYKGZvRWSMFSbGxlOyIXjLL6+S9kXNq9eu7+uVxk0eRxFO4BSq4MElNOAOmtACAmN4hld4c4Tz4rw7H4vWgpPPHMMfOJ8/ccaN3g==</latexit>

x2

<latexit sha1_base64="O76kjDC2rk5pOTxbQq6SNK3hW1I=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyGgHoLevEY0TwgWcLspDcZMju7zMyKIeQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7gkRwbVz328mtrW9sbuW3Czu7e/sHxcOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGNzO/9YhK81g+mHGCfkQHkoecUWOl+6depVcsuWV3DrJKvIyUIEO9V/zq9mOWRigNE1Trjucmxp9QZTgTOC10U40JZSM6wI6lkkao/cn81Ck5s0qfhLGyJQ2Zq78nJjTSehwFtjOiZqiXvZn4n9dJTXjpT7hMUoOSLRaFqSAmJrO/SZ8rZEaMLaFMcXsrYUOqKDM2nYINwVt+eZU0K2WvWr66q5Zq11kceTiBUzgHDy6gBrdQhwYwGMAzvMKbI5wX5935WLTmnGzmGP7A+fwBERSNrQ==</latexit>

y = wear a coat?

classification
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x2

<latexit sha1_base64="O76kjDC2rk5pOTxbQq6SNK3hW1I=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyGgHoLevEY0TwgWcLspDcZMju7zMyKIeQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7gkRwbVz328mtrW9sbuW3Czu7e/sHxcOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGNzO/9YhK81g+mHGCfkQHkoecUWOl+6depVcsuWV3DrJKvIyUIEO9V/zq9mOWRigNE1Trjucmxp9QZTgTOC10U40JZSM6wI6lkkao/cn81Ck5s0qfhLGyJQ2Zq78nJjTSehwFtjOiZqiXvZn4n9dJTXjpT7hMUoOSLRaFqSAmJrO/SZ8rZEaMLaFMcXsrYUOqKDM2nYINwVt+eZU0K2WvWr66q5Zq11kceTiBUzgHDy6gBrdQhwYwGMAzvMKbI5wX5935WLTmnGzmGP7A+fwBERSNrQ==</latexit>

x1

<latexit sha1_base64="Zgso4r/5+qHuvA0cy8G5JHMuw8k=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4r2g9oQ9lsN+3SzSbsTsQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WV1bX1jeJmaWt7Z3evvH/QNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbqZ+65FrI2L1gOOE+xEdKBEKRtFK9089r1euuFV3BrJMvJxUIEe9V/7q9mOWRlwhk9SYjucm6GdUo2CST0rd1PCEshEd8I6likbc+Nns1Ak5sUqfhLG2pZDM1N8TGY2MGUeB7YwoDs2iNxX/8zophpd+JlSSIldsvihMJcGYTP8mfaE5Qzm2hDIt7K2EDammDG06JRuCt/jyMmmeVb3z6tXdeaV2ncdRhCM4hlPw4AJqcAt1aACDATzDK7w50nlx3p2PeWvByWcO4Q+czx8PkI2s</latexit>

x1

<latexit sha1_base64="Zgso4r/5+qHuvA0cy8G5JHMuw8k=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4r2g9oQ9lsN+3SzSbsTsQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WV1bX1jeJmaWt7Z3evvH/QNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbqZ+65FrI2L1gOOE+xEdKBEKRtFK9089r1euuFV3BrJMvJxUIEe9V/7q9mOWRlwhk9SYjucm6GdUo2CST0rd1PCEshEd8I6likbc+Nns1Ak5sUqfhLG2pZDM1N8TGY2MGUeB7YwoDs2iNxX/8zophpd+JlSSIldsvihMJcGYTP8mfaE5Qzm2hDIt7K2EDammDG06JRuCt/jyMmmeVb3z6tXdeaV2ncdRhCM4hlPw4AJqcAt1aACDATzDK7w50nlx3p2PeWvByWcO4Q+czx8PkI2s</latexit>

g(x)

<latexit sha1_base64="1r6TrLYppDGmuCjDEgK2hudSOh0=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRahXsquFNRb0YvHCvYD2qVk02wbmmSXJCuWpX/BiwdFvPqHvPlvzLZ70NYHA4/3ZpiZF8ScaeO6305hbX1jc6u4XdrZ3ds/KB8etXWUKEJbJOKR6gZYU84kbRlmOO3GimIRcNoJJreZ33mkSrNIPphpTH2BR5KFjGCTSaPq0/mgXHFr7hxolXg5qUCO5qD81R9GJBFUGsKx1j3PjY2fYmUY4XRW6ieaxphM8Ij2LJVYUO2n81tn6MwqQxRGypY0aK7+nkix0HoqAtspsBnrZS8T//N6iQmv/JTJODFUksWiMOHIRCh7HA2ZosTwqSWYKGZvRWSMFSbGxlOyIXjLL6+S9kXNq9eu7+uVxk0eRxFO4BSq4MElNOAOmtACAmN4hld4c4Tz4rw7H4vWgpPPHMMfOJ8/ccaN3g==</latexit>

x2

<latexit sha1_base64="O76kjDC2rk5pOTxbQq6SNK3hW1I=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyGgHoLevEY0TwgWcLspDcZMju7zMyKIeQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7gkRwbVz328mtrW9sbuW3Czu7e/sHxcOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGNzO/9YhK81g+mHGCfkQHkoecUWOl+6depVcsuWV3DrJKvIyUIEO9V/zq9mOWRigNE1Trjucmxp9QZTgTOC10U40JZSM6wI6lkkao/cn81Ck5s0qfhLGyJQ2Zq78nJjTSehwFtjOiZqiXvZn4n9dJTXjpT7hMUoOSLRaFqSAmJrO/SZ8rZEaMLaFMcXsrYUOqKDM2nYINwVt+eZU0K2WvWr66q5Zq11kceTiBUzgHDy6gBrdQhwYwGMAzvMKbI5wX5935WLTmnGzmGP7A+fwBERSNrQ==</latexit>

y = wear a coat?

classification
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Recall
• Logistic regression
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x2

<latexit sha1_base64="O76kjDC2rk5pOTxbQq6SNK3hW1I=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyGgHoLevEY0TwgWcLspDcZMju7zMyKIeQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7gkRwbVz328mtrW9sbuW3Czu7e/sHxcOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGNzO/9YhK81g+mHGCfkQHkoecUWOl+6depVcsuWV3DrJKvIyUIEO9V/zq9mOWRigNE1Trjucmxp9QZTgTOC10U40JZSM6wI6lkkao/cn81Ck5s0qfhLGyJQ2Zq78nJjTSehwFtjOiZqiXvZn4n9dJTXjpT7hMUoOSLRaFqSAmJrO/SZ8rZEaMLaFMcXsrYUOqKDM2nYINwVt+eZU0K2WvWr66q5Zq11kceTiBUzgHDy6gBrdQhwYwGMAzvMKbI5wX5935WLTmnGzmGP7A+fwBERSNrQ==</latexit>

x1

<latexit sha1_base64="Zgso4r/5+qHuvA0cy8G5JHMuw8k=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4r2g9oQ9lsN+3SzSbsTsQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WV1bX1jeJmaWt7Z3evvH/QNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbqZ+65FrI2L1gOOE+xEdKBEKRtFK9089r1euuFV3BrJMvJxUIEe9V/7q9mOWRlwhk9SYjucm6GdUo2CST0rd1PCEshEd8I6likbc+Nns1Ak5sUqfhLG2pZDM1N8TGY2MGUeB7YwoDs2iNxX/8zophpd+JlSSIldsvihMJcGYTP8mfaE5Qzm2hDIt7K2EDammDG06JRuCt/jyMmmeVb3z6tXdeaV2ncdRhCM4hlPw4AJqcAt1aACDATzDK7w50nlx3p2PeWvByWcO4Q+czx8PkI2s</latexit>

x1

<latexit sha1_base64="Zgso4r/5+qHuvA0cy8G5JHMuw8k=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4r2g9oQ9lsN+3SzSbsTsQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WV1bX1jeJmaWt7Z3evvH/QNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbqZ+65FrI2L1gOOE+xEdKBEKRtFK9089r1euuFV3BrJMvJxUIEe9V/7q9mOWRlwhk9SYjucm6GdUo2CST0rd1PCEshEd8I6likbc+Nns1Ak5sUqfhLG2pZDM1N8TGY2MGUeB7YwoDs2iNxX/8zophpd+JlSSIldsvihMJcGYTP8mfaE5Qzm2hDIt7K2EDammDG06JRuCt/jyMmmeVb3z6tXdeaV2ncdRhCM4hlPw4AJqcAt1aACDATzDK7w50nlx3p2PeWvByWcO4Q+czx8PkI2s</latexit>

g(x)

<latexit sha1_base64="1r6TrLYppDGmuCjDEgK2hudSOh0=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRahXsquFNRb0YvHCvYD2qVk02wbmmSXJCuWpX/BiwdFvPqHvPlvzLZ70NYHA4/3ZpiZF8ScaeO6305hbX1jc6u4XdrZ3ds/KB8etXWUKEJbJOKR6gZYU84kbRlmOO3GimIRcNoJJreZ33mkSrNIPphpTH2BR5KFjGCTSaPq0/mgXHFr7hxolXg5qUCO5qD81R9GJBFUGsKx1j3PjY2fYmUY4XRW6ieaxphM8Ij2LJVYUO2n81tn6MwqQxRGypY0aK7+nkix0HoqAtspsBnrZS8T//N6iQmv/JTJODFUksWiMOHIRCh7HA2ZosTwqSWYKGZvRWSMFSbGxlOyIXjLL6+S9kXNq9eu7+uVxk0eRxFO4BSq4MElNOAOmtACAmN4hld4c4Tz4rw7H4vWgpPPHMMfOJ8/ccaN3g==</latexit>

x2

<latexit sha1_base64="O76kjDC2rk5pOTxbQq6SNK3hW1I=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyGgHoLevEY0TwgWcLspDcZMju7zMyKIeQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7gkRwbVz328mtrW9sbuW3Czu7e/sHxcOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGNzO/9YhK81g+mHGCfkQHkoecUWOl+6depVcsuWV3DrJKvIyUIEO9V/zq9mOWRigNE1Trjucmxp9QZTgTOC10U40JZSM6wI6lkkao/cn81Ck5s0qfhLGyJQ2Zq78nJjTSehwFtjOiZqiXvZn4n9dJTXjpT7hMUoOSLRaFqSAmJrO/SZ8rZEaMLaFMcXsrYUOqKDM2nYINwVt+eZU0K2WvWr66q5Zq11kceTiBUzgHDy6gBrdQhwYwGMAzvMKbI5wX5935WLTmnGzmGP7A+fwBERSNrQ==</latexit>

y = wear a coat?

classification
• Linear regression
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Recall
• Logistic regression
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x2

<latexit sha1_base64="O76kjDC2rk5pOTxbQq6SNK3hW1I=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyGgHoLevEY0TwgWcLspDcZMju7zMyKIeQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7gkRwbVz328mtrW9sbuW3Czu7e/sHxcOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGNzO/9YhK81g+mHGCfkQHkoecUWOl+6depVcsuWV3DrJKvIyUIEO9V/zq9mOWRigNE1Trjucmxp9QZTgTOC10U40JZSM6wI6lkkao/cn81Ck5s0qfhLGyJQ2Zq78nJjTSehwFtjOiZqiXvZn4n9dJTXjpT7hMUoOSLRaFqSAmJrO/SZ8rZEaMLaFMcXsrYUOqKDM2nYINwVt+eZU0K2WvWr66q5Zq11kceTiBUzgHDy6gBrdQhwYwGMAzvMKbI5wX5935WLTmnGzmGP7A+fwBERSNrQ==</latexit>

x1

<latexit sha1_base64="Zgso4r/5+qHuvA0cy8G5JHMuw8k=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4r2g9oQ9lsN+3SzSbsTsQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WV1bX1jeJmaWt7Z3evvH/QNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbqZ+65FrI2L1gOOE+xEdKBEKRtFK9089r1euuFV3BrJMvJxUIEe9V/7q9mOWRlwhk9SYjucm6GdUo2CST0rd1PCEshEd8I6likbc+Nns1Ak5sUqfhLG2pZDM1N8TGY2MGUeB7YwoDs2iNxX/8zophpd+JlSSIldsvihMJcGYTP8mfaE5Qzm2hDIt7K2EDammDG06JRuCt/jyMmmeVb3z6tXdeaV2ncdRhCM4hlPw4AJqcAt1aACDATzDK7w50nlx3p2PeWvByWcO4Q+czx8PkI2s</latexit>

x1

<latexit sha1_base64="Zgso4r/5+qHuvA0cy8G5JHMuw8k=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4r2g9oQ9lsN+3SzSbsTsQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WV1bX1jeJmaWt7Z3evvH/QNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbqZ+65FrI2L1gOOE+xEdKBEKRtFK9089r1euuFV3BrJMvJxUIEe9V/7q9mOWRlwhk9SYjucm6GdUo2CST0rd1PCEshEd8I6likbc+Nns1Ak5sUqfhLG2pZDM1N8TGY2MGUeB7YwoDs2iNxX/8zophpd+JlSSIldsvihMJcGYTP8mfaE5Qzm2hDIt7K2EDammDG06JRuCt/jyMmmeVb3z6tXdeaV2ncdRhCM4hlPw4AJqcAt1aACDATzDK7w50nlx3p2PeWvByWcO4Q+czx8PkI2s</latexit>

g(x)

<latexit sha1_base64="1r6TrLYppDGmuCjDEgK2hudSOh0=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRahXsquFNRb0YvHCvYD2qVk02wbmmSXJCuWpX/BiwdFvPqHvPlvzLZ70NYHA4/3ZpiZF8ScaeO6305hbX1jc6u4XdrZ3ds/KB8etXWUKEJbJOKR6gZYU84kbRlmOO3GimIRcNoJJreZ33mkSrNIPphpTH2BR5KFjGCTSaPq0/mgXHFr7hxolXg5qUCO5qD81R9GJBFUGsKx1j3PjY2fYmUY4XRW6ieaxphM8Ij2LJVYUO2n81tn6MwqQxRGypY0aK7+nkix0HoqAtspsBnrZS8T//N6iQmv/JTJODFUksWiMOHIRCh7HA2ZosTwqSWYKGZvRWSMFSbGxlOyIXjLL6+S9kXNq9eu7+uVxk0eRxFO4BSq4MElNOAOmtACAmN4hld4c4Tz4rw7H4vWgpPPHMMfOJ8/ccaN3g==</latexit>

x2

<latexit sha1_base64="O76kjDC2rk5pOTxbQq6SNK3hW1I=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyGgHoLevEY0TwgWcLspDcZMju7zMyKIeQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7gkRwbVz328mtrW9sbuW3Czu7e/sHxcOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGNzO/9YhK81g+mHGCfkQHkoecUWOl+6depVcsuWV3DrJKvIyUIEO9V/zq9mOWRigNE1Trjucmxp9QZTgTOC10U40JZSM6wI6lkkao/cn81Ck5s0qfhLGyJQ2Zq78nJjTSehwFtjOiZqiXvZn4n9dJTXjpT7hMUoOSLRaFqSAmJrO/SZ8rZEaMLaFMcXsrYUOqKDM2nYINwVt+eZU0K2WvWr66q5Zq11kceTiBUzgHDy6gBrdQhwYwGMAzvMKbI5wX5935WLTmnGzmGP7A+fwBERSNrQ==</latexit>

y = wear a coat?

classification
• Linear regression

<latexit sha1_base64="GZTWOlzBFAK3vDrkp8Tkm0Wyn/Y=">AAAB63icbVA9SwNBEJ2LXzF+RS1tFoNgFW5F0DJoYxnRmEByhL3NJlmyt3fszonhyE+wsVAQW/+Qnf/GTXKFJj4YeLw3w8y8MFHSou9/e4WV1bX1jeJmaWt7Z3evvH/wYOPUcNHgsYpNK2RWKKlFAyUq0UqMYFGoRDMcXU/95qMwVsb6HseJCCI20LIvOUMn3T11abdc8av+DGSZ0JxUIEe9W/7q9GKeRkIjV8zaNvUTDDJmUHIlJqVOakXC+IgNRNtRzSJhg2x26oScOKVH+rFxpZHM1N8TGYusHUeh64wYDu2iNxX/89op9i+DTOokRaH5fFE/VQRjMv2b9KQRHNXYEcaNdLcSPmSGcXTplFwIdPHlZdI8q9LzKqW355XaVZ5HEY7gGE6BwgXU4Abq0AAOA3iGV3jzlPfivXsf89aCl88cwh94nz+iU43Z</latexit>x1

<latexit sha1_base64="MxUv0s9VtBtvT/RMhhoU3KYgiWA=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lKQY9FLx4rWltoQ9lsN+3SzSbsTsQS+hO8eFAQr/4hb/4bt20O2vpg4PHeDDPzgkQKg6777RTW1jc2t4rbpZ3dvf2D8uHRg4lTzXiLxTLWnYAaLoXiLRQoeSfRnEaB5O1gfD3z249cGxGre5wk3I/oUIlQMIpWunvq1/rlilt15yCrxMtJBXI0++Wv3iBmacQVMkmN6Xpugn5GNQom+bTUSw1PKBvTIe9aqmjEjZ/NT52SM6sMSBhrWwrJXP09kdHImEkU2M6I4sgsezPxP6+bYnjpZ0IlKXLFFovCVBKMyexvMhCaM5QTSyjTwt5K2IhqytCmU7IheMsvr5J2rerVq553W680rvI8inACp3AOHlxAA26gCS1gMIRneIU3RzovzrvzsWgtOPnMMfyB8/kDo9iN2g==</latexit>x2

<latexit sha1_base64="pxbXhdCqc0FLKxbIyD0fl9NEoGg=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cWrC20oWy2k3btZhN2N0II/QVePCiIV/+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777ZTW1jc2t8rblZ3dvf2D6uHRg45TxbDNYhGrbkA1Ci6xbbgR2E0U0igQ2AkmtzO/84RK81jemyxBP6IjyUPOqLFSKxtUa27dnYOsEq8gNSjQHFS/+sOYpRFKwwTVuue5ifFzqgxnAqeVfqoxoWxCR9izVNIItZ/PD52SM6sMSRgrW9KQufp7IqeR1lkU2M6ImrFe9mbif14vNeG1n3OZpAYlWywKU0FMTGZfkyFXyIzILKFMcXsrYWOqKDM2m4oNwVt+eZV0LureZd3zWpe1xk2RRxlO4BTOwYMraMAdNKENDBCe4RXenEfnxXl3PhatJaeYOYY/cD5/AH3ejTY=</latexit>y
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Recall
• Logistic regression
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x2

<latexit sha1_base64="O76kjDC2rk5pOTxbQq6SNK3hW1I=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyGgHoLevEY0TwgWcLspDcZMju7zMyKIeQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7gkRwbVz328mtrW9sbuW3Czu7e/sHxcOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGNzO/9YhK81g+mHGCfkQHkoecUWOl+6depVcsuWV3DrJKvIyUIEO9V/zq9mOWRigNE1Trjucmxp9QZTgTOC10U40JZSM6wI6lkkao/cn81Ck5s0qfhLGyJQ2Zq78nJjTSehwFtjOiZqiXvZn4n9dJTXjpT7hMUoOSLRaFqSAmJrO/SZ8rZEaMLaFMcXsrYUOqKDM2nYINwVt+eZU0K2WvWr66q5Zq11kceTiBUzgHDy6gBrdQhwYwGMAzvMKbI5wX5935WLTmnGzmGP7A+fwBERSNrQ==</latexit>

x1

<latexit sha1_base64="Zgso4r/5+qHuvA0cy8G5JHMuw8k=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4r2g9oQ9lsN+3SzSbsTsQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WV1bX1jeJmaWt7Z3evvH/QNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbqZ+65FrI2L1gOOE+xEdKBEKRtFK9089r1euuFV3BrJMvJxUIEe9V/7q9mOWRlwhk9SYjucm6GdUo2CST0rd1PCEshEd8I6likbc+Nns1Ak5sUqfhLG2pZDM1N8TGY2MGUeB7YwoDs2iNxX/8zophpd+JlSSIldsvihMJcGYTP8mfaE5Qzm2hDIt7K2EDammDG06JRuCt/jyMmmeVb3z6tXdeaV2ncdRhCM4hlPw4AJqcAt1aACDATzDK7w50nlx3p2PeWvByWcO4Q+czx8PkI2s</latexit>

x1

<latexit sha1_base64="Zgso4r/5+qHuvA0cy8G5JHMuw8k=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4r2g9oQ9lsN+3SzSbsTsQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WV1bX1jeJmaWt7Z3evvH/QNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbqZ+65FrI2L1gOOE+xEdKBEKRtFK9089r1euuFV3BrJMvJxUIEe9V/7q9mOWRlwhk9SYjucm6GdUo2CST0rd1PCEshEd8I6likbc+Nns1Ak5sUqfhLG2pZDM1N8TGY2MGUeB7YwoDs2iNxX/8zophpd+JlSSIldsvihMJcGYTP8mfaE5Qzm2hDIt7K2EDammDG06JRuCt/jyMmmeVb3z6tXdeaV2ncdRhCM4hlPw4AJqcAt1aACDATzDK7w50nlx3p2PeWvByWcO4Q+czx8PkI2s</latexit>

g(x)

<latexit sha1_base64="1r6TrLYppDGmuCjDEgK2hudSOh0=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRahXsquFNRb0YvHCvYD2qVk02wbmmSXJCuWpX/BiwdFvPqHvPlvzLZ70NYHA4/3ZpiZF8ScaeO6305hbX1jc6u4XdrZ3ds/KB8etXWUKEJbJOKR6gZYU84kbRlmOO3GimIRcNoJJreZ33mkSrNIPphpTH2BR5KFjGCTSaPq0/mgXHFr7hxolXg5qUCO5qD81R9GJBFUGsKx1j3PjY2fYmUY4XRW6ieaxphM8Ij2LJVYUO2n81tn6MwqQxRGypY0aK7+nkix0HoqAtspsBnrZS8T//N6iQmv/JTJODFUksWiMOHIRCh7HA2ZosTwqSWYKGZvRWSMFSbGxlOyIXjLL6+S9kXNq9eu7+uVxk0eRxFO4BSq4MElNOAOmtACAmN4hld4c4Tz4rw7H4vWgpPPHMMfOJ8/ccaN3g==</latexit>

x2

<latexit sha1_base64="O76kjDC2rk5pOTxbQq6SNK3hW1I=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyGgHoLevEY0TwgWcLspDcZMju7zMyKIeQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7gkRwbVz328mtrW9sbuW3Czu7e/sHxcOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGNzO/9YhK81g+mHGCfkQHkoecUWOl+6depVcsuWV3DrJKvIyUIEO9V/zq9mOWRigNE1Trjucmxp9QZTgTOC10U40JZSM6wI6lkkao/cn81Ck5s0qfhLGyJQ2Zq78nJjTSehwFtjOiZqiXvZn4n9dJTXjpT7hMUoOSLRaFqSAmJrO/SZ8rZEaMLaFMcXsrYUOqKDM2nYINwVt+eZU0K2WvWr66q5Zq11kceTiBUzgHDy6gBrdQhwYwGMAzvMKbI5wX5935WLTmnGzmGP7A+fwBERSNrQ==</latexit>

y = wear a coat?

classification
• Linear regression

<latexit sha1_base64="GZTWOlzBFAK3vDrkp8Tkm0Wyn/Y=">AAAB63icbVA9SwNBEJ2LXzF+RS1tFoNgFW5F0DJoYxnRmEByhL3NJlmyt3fszonhyE+wsVAQW/+Qnf/GTXKFJj4YeLw3w8y8MFHSou9/e4WV1bX1jeJmaWt7Z3evvH/wYOPUcNHgsYpNK2RWKKlFAyUq0UqMYFGoRDMcXU/95qMwVsb6HseJCCI20LIvOUMn3T11abdc8av+DGSZ0JxUIEe9W/7q9GKeRkIjV8zaNvUTDDJmUHIlJqVOakXC+IgNRNtRzSJhg2x26oScOKVH+rFxpZHM1N8TGYusHUeh64wYDu2iNxX/89op9i+DTOokRaH5fFE/VQRjMv2b9KQRHNXYEcaNdLcSPmSGcXTplFwIdPHlZdI8q9LzKqW355XaVZ5HEY7gGE6BwgXU4Abq0AAOA3iGV3jzlPfivXsf89aCl88cwh94nz+iU43Z</latexit>x1

<latexit sha1_base64="MxUv0s9VtBtvT/RMhhoU3KYgiWA=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lKQY9FLx4rWltoQ9lsN+3SzSbsTsQS+hO8eFAQr/4hb/4bt20O2vpg4PHeDDPzgkQKg6777RTW1jc2t4rbpZ3dvf2D8uHRg4lTzXiLxTLWnYAaLoXiLRQoeSfRnEaB5O1gfD3z249cGxGre5wk3I/oUIlQMIpWunvq1/rlilt15yCrxMtJBXI0++Wv3iBmacQVMkmN6Xpugn5GNQom+bTUSw1PKBvTIe9aqmjEjZ/NT52SM6sMSBhrWwrJXP09kdHImEkU2M6I4sgsezPxP6+bYnjpZ0IlKXLFFovCVBKMyexvMhCaM5QTSyjTwt5K2IhqytCmU7IheMsvr5J2rerVq553W680rvI8inACp3AOHlxAA26gCS1gMIRneIU3RzovzrvzsWgtOPnMMfyB8/kDo9iN2g==</latexit>x2

<latexit sha1_base64="pxbXhdCqc0FLKxbIyD0fl9NEoGg=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cWrC20oWy2k3btZhN2N0II/QVePCiIV/+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777ZTW1jc2t8rblZ3dvf2D6uHRg45TxbDNYhGrbkA1Ci6xbbgR2E0U0igQ2AkmtzO/84RK81jemyxBP6IjyUPOqLFSKxtUa27dnYOsEq8gNSjQHFS/+sOYpRFKwwTVuue5ifFzqgxnAqeVfqoxoWxCR9izVNIItZ/PD52SM6sMSRgrW9KQufp7IqeR1lkU2M6ImrFe9mbif14vNeG1n3OZpAYlWywKU0FMTGZfkyFXyIzILKFMcXsrYWOqKDM2m4oNwVt+eZV0LureZd3zWpe1xk2RRxlO4BTOwYMraMAdNKENDBCe4RXenEfnxXl3PhatJaeYOYY/cD5/AH3ejTY=</latexit>y



3

Recall
• Logistic regression
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x2

<latexit sha1_base64="O76kjDC2rk5pOTxbQq6SNK3hW1I=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyGgHoLevEY0TwgWcLspDcZMju7zMyKIeQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7gkRwbVz328mtrW9sbuW3Czu7e/sHxcOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGNzO/9YhK81g+mHGCfkQHkoecUWOl+6depVcsuWV3DrJKvIyUIEO9V/zq9mOWRigNE1Trjucmxp9QZTgTOC10U40JZSM6wI6lkkao/cn81Ck5s0qfhLGyJQ2Zq78nJjTSehwFtjOiZqiXvZn4n9dJTXjpT7hMUoOSLRaFqSAmJrO/SZ8rZEaMLaFMcXsrYUOqKDM2nYINwVt+eZU0K2WvWr66q5Zq11kceTiBUzgHDy6gBrdQhwYwGMAzvMKbI5wX5935WLTmnGzmGP7A+fwBERSNrQ==</latexit>

x1

<latexit sha1_base64="Zgso4r/5+qHuvA0cy8G5JHMuw8k=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4r2g9oQ9lsN+3SzSbsTsQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WV1bX1jeJmaWt7Z3evvH/QNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbqZ+65FrI2L1gOOE+xEdKBEKRtFK9089r1euuFV3BrJMvJxUIEe9V/7q9mOWRlwhk9SYjucm6GdUo2CST0rd1PCEshEd8I6likbc+Nns1Ak5sUqfhLG2pZDM1N8TGY2MGUeB7YwoDs2iNxX/8zophpd+JlSSIldsvihMJcGYTP8mfaE5Qzm2hDIt7K2EDammDG06JRuCt/jyMmmeVb3z6tXdeaV2ncdRhCM4hlPw4AJqcAt1aACDATzDK7w50nlx3p2PeWvByWcO4Q+czx8PkI2s</latexit>

x1

<latexit sha1_base64="Zgso4r/5+qHuvA0cy8G5JHMuw8k=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4r2g9oQ9lsN+3SzSbsTsQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WV1bX1jeJmaWt7Z3evvH/QNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbqZ+65FrI2L1gOOE+xEdKBEKRtFK9089r1euuFV3BrJMvJxUIEe9V/7q9mOWRlwhk9SYjucm6GdUo2CST0rd1PCEshEd8I6likbc+Nns1Ak5sUqfhLG2pZDM1N8TGY2MGUeB7YwoDs2iNxX/8zophpd+JlSSIldsvihMJcGYTP8mfaE5Qzm2hDIt7K2EDammDG06JRuCt/jyMmmeVb3z6tXdeaV2ncdRhCM4hlPw4AJqcAt1aACDATzDK7w50nlx3p2PeWvByWcO4Q+czx8PkI2s</latexit>

g(x)

<latexit sha1_base64="1r6TrLYppDGmuCjDEgK2hudSOh0=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRahXsquFNRb0YvHCvYD2qVk02wbmmSXJCuWpX/BiwdFvPqHvPlvzLZ70NYHA4/3ZpiZF8ScaeO6305hbX1jc6u4XdrZ3ds/KB8etXWUKEJbJOKR6gZYU84kbRlmOO3GimIRcNoJJreZ33mkSrNIPphpTH2BR5KFjGCTSaPq0/mgXHFr7hxolXg5qUCO5qD81R9GJBFUGsKx1j3PjY2fYmUY4XRW6ieaxphM8Ij2LJVYUO2n81tn6MwqQxRGypY0aK7+nkix0HoqAtspsBnrZS8T//N6iQmv/JTJODFUksWiMOHIRCh7HA2ZosTwqSWYKGZvRWSMFSbGxlOyIXjLL6+S9kXNq9eu7+uVxk0eRxFO4BSq4MElNOAOmtACAmN4hld4c4Tz4rw7H4vWgpPPHMMfOJ8/ccaN3g==</latexit>

x2

<latexit sha1_base64="O76kjDC2rk5pOTxbQq6SNK3hW1I=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyGgHoLevEY0TwgWcLspDcZMju7zMyKIeQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7gkRwbVz328mtrW9sbuW3Czu7e/sHxcOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGNzO/9YhK81g+mHGCfkQHkoecUWOl+6depVcsuWV3DrJKvIyUIEO9V/zq9mOWRigNE1Trjucmxp9QZTgTOC10U40JZSM6wI6lkkao/cn81Ck5s0qfhLGyJQ2Zq78nJjTSehwFtjOiZqiXvZn4n9dJTXjpT7hMUoOSLRaFqSAmJrO/SZ8rZEaMLaFMcXsrYUOqKDM2nYINwVt+eZU0K2WvWr66q5Zq11kceTiBUzgHDy6gBrdQhwYwGMAzvMKbI5wX5935WLTmnGzmGP7A+fwBERSNrQ==</latexit>

y = wear a coat?

classification
• Linear regression

<latexit sha1_base64="GZTWOlzBFAK3vDrkp8Tkm0Wyn/Y=">AAAB63icbVA9SwNBEJ2LXzF+RS1tFoNgFW5F0DJoYxnRmEByhL3NJlmyt3fszonhyE+wsVAQW/+Qnf/GTXKFJj4YeLw3w8y8MFHSou9/e4WV1bX1jeJmaWt7Z3evvH/wYOPUcNHgsYpNK2RWKKlFAyUq0UqMYFGoRDMcXU/95qMwVsb6HseJCCI20LIvOUMn3T11abdc8av+DGSZ0JxUIEe9W/7q9GKeRkIjV8zaNvUTDDJmUHIlJqVOakXC+IgNRNtRzSJhg2x26oScOKVH+rFxpZHM1N8TGYusHUeh64wYDu2iNxX/89op9i+DTOokRaH5fFE/VQRjMv2b9KQRHNXYEcaNdLcSPmSGcXTplFwIdPHlZdI8q9LzKqW355XaVZ5HEY7gGE6BwgXU4Abq0AAOA3iGV3jzlPfivXsf89aCl88cwh94nz+iU43Z</latexit>x1

<latexit sha1_base64="MxUv0s9VtBtvT/RMhhoU3KYgiWA=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lKQY9FLx4rWltoQ9lsN+3SzSbsTsQS+hO8eFAQr/4hb/4bt20O2vpg4PHeDDPzgkQKg6777RTW1jc2t4rbpZ3dvf2D8uHRg4lTzXiLxTLWnYAaLoXiLRQoeSfRnEaB5O1gfD3z249cGxGre5wk3I/oUIlQMIpWunvq1/rlilt15yCrxMtJBXI0++Wv3iBmacQVMkmN6Xpugn5GNQom+bTUSw1PKBvTIe9aqmjEjZ/NT52SM6sMSBhrWwrJXP09kdHImEkU2M6I4sgsezPxP6+bYnjpZ0IlKXLFFovCVBKMyexvMhCaM5QTSyjTwt5K2IhqytCmU7IheMsvr5J2rerVq553W680rvI8inACp3AOHlxAA26gCS1gMIRneIU3RzovzrvzsWgtOPnMMfyB8/kDo9iN2g==</latexit>x2

<latexit sha1_base64="pxbXhdCqc0FLKxbIyD0fl9NEoGg=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cWrC20oWy2k3btZhN2N0II/QVePCiIV/+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777ZTW1jc2t8rblZ3dvf2D6uHRg45TxbDNYhGrbkA1Ci6xbbgR2E0U0igQ2AkmtzO/84RK81jemyxBP6IjyUPOqLFSKxtUa27dnYOsEq8gNSjQHFS/+sOYpRFKwwTVuue5ifFzqgxnAqeVfqoxoWxCR9izVNIItZ/PD52SM6sMSRgrW9KQufp7IqeR1lkU2M6ImrFe9mbif14vNeG1n3OZpAYlWywKU0FMTGZfkyFXyIzILKFMcXsrYWOqKDM2m4oNwVt+eZV0LureZd3zWpe1xk2RRxlO4BTOwYMraMAdNKENDBCe4RXenEfnxXl3PhatJaeYOYY/cD5/AH3ejTY=</latexit>y

<latexit sha1_base64="GZTWOlzBFAK3vDrkp8Tkm0Wyn/Y=">AAAB63icbVA9SwNBEJ2LXzF+RS1tFoNgFW5F0DJoYxnRmEByhL3NJlmyt3fszonhyE+wsVAQW/+Qnf/GTXKFJj4YeLw3w8y8MFHSou9/e4WV1bX1jeJmaWt7Z3evvH/wYOPUcNHgsYpNK2RWKKlFAyUq0UqMYFGoRDMcXU/95qMwVsb6HseJCCI20LIvOUMn3T11abdc8av+DGSZ0JxUIEe9W/7q9GKeRkIjV8zaNvUTDDJmUHIlJqVOakXC+IgNRNtRzSJhg2x26oScOKVH+rFxpZHM1N8TGYusHUeh64wYDu2iNxX/89op9i+DTOokRaH5fFE/VQRjMv2b9KQRHNXYEcaNdLcSPmSGcXTplFwIdPHlZdI8q9LzKqW355XaVZ5HEY7gGE6BwgXU4Abq0AAOA3iGV3jzlPfivXsf89aCl88cwh94nz+iU43Z</latexit>x1

<latexit sha1_base64="MxUv0s9VtBtvT/RMhhoU3KYgiWA=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lKQY9FLx4rWltoQ9lsN+3SzSbsTsQS+hO8eFAQr/4hb/4bt20O2vpg4PHeDDPzgkQKg6777RTW1jc2t4rbpZ3dvf2D8uHRg4lTzXiLxTLWnYAaLoXiLRQoeSfRnEaB5O1gfD3z249cGxGre5wk3I/oUIlQMIpWunvq1/rlilt15yCrxMtJBXI0++Wv3iBmacQVMkmN6Xpugn5GNQom+bTUSw1PKBvTIe9aqmjEjZ/NT52SM6sMSBhrWwrJXP09kdHImEkU2M6I4sgsezPxP6+bYnjpZ0IlKXLFFovCVBKMyexvMhCaM5QTSyjTwt5K2IhqytCmU7IheMsvr5J2rerVq553W680rvI8inACp3AOHlxAA26gCS1gMIRneIU3RzovzrvzsWgtOPnMMfyB8/kDo9iN2g==</latexit>x2

<latexit sha1_base64="pxbXhdCqc0FLKxbIyD0fl9NEoGg=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cWrC20oWy2k3btZhN2N0II/QVePCiIV/+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777ZTW1jc2t8rblZ3dvf2D6uHRg45TxbDNYhGrbkA1Ci6xbbgR2E0U0igQ2AkmtzO/84RK81jemyxBP6IjyUPOqLFSKxtUa27dnYOsEq8gNSjQHFS/+sOYpRFKwwTVuue5ifFzqgxnAqeVfqoxoWxCR9izVNIItZ/PD52SM6sMSRgrW9KQufp7IqeR1lkU2M6ImrFe9mbif14vNeG1n3OZpAYlWywKU0FMTGZfkyFXyIzILKFMcXsrYWOqKDM2m4oNwVt+eZV0LureZd3zWpe1xk2RRxlO4BTOwYMraMAdNKENDBCe4RXenEfnxXl3PhatJaeYOYY/cD5/AH3ejTY=</latexit>y
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A machine learning (ML) analysis
• First, need goal & data. E.g. diagnose whether people 

have heart disease based on their available information 
• Next, put data in useful form for learning algorithm
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Encode data in usable form
• Identify the labels and encode as real numbers

has heart 
disease?

1 no

2 no

3 yes

4 no

<latexit sha1_base64="LvMCHy05BO7KY/qy0mOUpWXTkIU=">AAACCXicbVDJSgNBEO1xjXEb9eilMYiewowE9Rj04jGCWSAJsadTkzTpWeiuUYchVy/+ihcPinj1D7z5N3aWgyY+KHi8V0VVPS+WQqPjfFsLi0vLK6u5tfz6xubWtr2zW9NRojhUeSQj1fCYBilCqKJACY1YAQs8CXVvcDny63egtIjCG0xjaAesFwpfcIZG6ti0hfCAKshuU9BHQ9qS4KMSvT4ypaJ76nbsglN0xqDzxJ2SApmi0rG/Wt2IJwGEyCXTuuk6MbYzplBwCcN8K9EQMz5gPWgaGrIAdDsbfzKkh0bpUj9SpkKkY/X3RMYCrdPAM50Bw76e9Ubif14zQf+8nYkwThBCPlnkJ5JiREex0K5QwFGmhjCuhLmV8j5TjKMJL29CcGdfnie1k6J7Wixdlwrli2kcObJPDsgxcckZKZMrUiFVwskjeSav5M16sl6sd+tj0rpgTWf2yB9Ynz/+v5qF</latexit>

‘yes’ $ 1
<latexit sha1_base64="27BGzus94jUeI4HcN5joitmQHJ0=">AAACCHicbVC5TgMxEPVyhnAFKCmwiBBU0S5CQImgoQwSOaQkCl5nNrHw2it7FohWKWn4FRoKEKLlE+j4G5yj4HrSSE/vzWhmXphIYdH3P72p6ZnZufncQn5xaXlltbC2XrU6NRwqXEtt6iGzIIWCCgqUUE8MsDiUUAuvz4Z+7QaMFVpdYj+BVsy6SkSCM3RSu7DVRLhDE2dXSu8OaFNChEZ0e8iM0bfUbxeKfskfgf4lwYQUyQTlduGj2dE8jUEhl8zaRuAn2MqYQcElDPLN1ELC+DXrQsNRxWKwrWz0yIDuOKVDI21cKaQj9ftExmJr+3HoOmOGPfvbG4r/eY0Uo+NWJlSSIig+XhSlkqKmw1RoRxjgKPuOMG6Eu5XyHjOMo8su70IIfr/8l1T3S8Fh6eDioHhyOokjRzbJNtkjATkiJ+SclEmFcHJPHskzefEevCfv1Xsbt055k5kN8gPe+xcaWJoG</latexit>

‘no’ $ 0

6



Encode data in usable form
• Identify the labels and encode as real numbers

has heart 
disease?

1 no

2 no

3 yes

4 no

<latexit sha1_base64="LvMCHy05BO7KY/qy0mOUpWXTkIU=">AAACCXicbVDJSgNBEO1xjXEb9eilMYiewowE9Rj04jGCWSAJsadTkzTpWeiuUYchVy/+ihcPinj1D7z5N3aWgyY+KHi8V0VVPS+WQqPjfFsLi0vLK6u5tfz6xubWtr2zW9NRojhUeSQj1fCYBilCqKJACY1YAQs8CXVvcDny63egtIjCG0xjaAesFwpfcIZG6ti0hfCAKshuU9BHQ9qS4KMSvT4ypaJ76nbsglN0xqDzxJ2SApmi0rG/Wt2IJwGEyCXTuuk6MbYzplBwCcN8K9EQMz5gPWgaGrIAdDsbfzKkh0bpUj9SpkKkY/X3RMYCrdPAM50Bw76e9Ubif14zQf+8nYkwThBCPlnkJ5JiREex0K5QwFGmhjCuhLmV8j5TjKMJL29CcGdfnie1k6J7Wixdlwrli2kcObJPDsgxcckZKZMrUiFVwskjeSav5M16sl6sd+tj0rpgTWf2yB9Ynz/+v5qF</latexit>

‘yes’ $ 1
<latexit sha1_base64="27BGzus94jUeI4HcN5joitmQHJ0=">AAACCHicbVC5TgMxEPVyhnAFKCmwiBBU0S5CQImgoQwSOaQkCl5nNrHw2it7FohWKWn4FRoKEKLlE+j4G5yj4HrSSE/vzWhmXphIYdH3P72p6ZnZufncQn5xaXlltbC2XrU6NRwqXEtt6iGzIIWCCgqUUE8MsDiUUAuvz4Z+7QaMFVpdYj+BVsy6SkSCM3RSu7DVRLhDE2dXSu8OaFNChEZ0e8iM0bfUbxeKfskfgf4lwYQUyQTlduGj2dE8jUEhl8zaRuAn2MqYQcElDPLN1ELC+DXrQsNRxWKwrWz0yIDuOKVDI21cKaQj9ftExmJr+3HoOmOGPfvbG4r/eY0Uo+NWJlSSIig+XhSlkqKmw1RoRxjgKPuOMG6Eu5XyHjOMo8su70IIfr/8l1T3S8Fh6eDioHhyOokjRzbJNtkjATkiJ+SclEmFcHJPHskzefEevCfv1Xsbt055k5kN8gPe+xcaWJoG</latexit>

‘no’ $ 0

6



1 0

2 0

3 1

4 0

Encode data in usable form
• Identify the labels and encode as real numbers

has heart 
disease?

1 no

2 no

3 yes

4 no

<latexit sha1_base64="LvMCHy05BO7KY/qy0mOUpWXTkIU=">AAACCXicbVDJSgNBEO1xjXEb9eilMYiewowE9Rj04jGCWSAJsadTkzTpWeiuUYchVy/+ihcPinj1D7z5N3aWgyY+KHi8V0VVPS+WQqPjfFsLi0vLK6u5tfz6xubWtr2zW9NRojhUeSQj1fCYBilCqKJACY1YAQs8CXVvcDny63egtIjCG0xjaAesFwpfcIZG6ti0hfCAKshuU9BHQ9qS4KMSvT4ypaJ76nbsglN0xqDzxJ2SApmi0rG/Wt2IJwGEyCXTuuk6MbYzplBwCcN8K9EQMz5gPWgaGrIAdDsbfzKkh0bpUj9SpkKkY/X3RMYCrdPAM50Bw76e9Ubif14zQf+8nYkwThBCPlnkJ5JiREex0K5QwFGmhjCuhLmV8j5TjKMJL29CcGdfnie1k6J7Wixdlwrli2kcObJPDsgxcckZKZMrUiFVwskjeSav5M16sl6sd+tj0rpgTWf2yB9Ynz/+v5qF</latexit>

‘yes’ $ 1
<latexit sha1_base64="27BGzus94jUeI4HcN5joitmQHJ0=">AAACCHicbVC5TgMxEPVyhnAFKCmwiBBU0S5CQImgoQwSOaQkCl5nNrHw2it7FohWKWn4FRoKEKLlE+j4G5yj4HrSSE/vzWhmXphIYdH3P72p6ZnZufncQn5xaXlltbC2XrU6NRwqXEtt6iGzIIWCCgqUUE8MsDiUUAuvz4Z+7QaMFVpdYj+BVsy6SkSCM3RSu7DVRLhDE2dXSu8OaFNChEZ0e8iM0bfUbxeKfskfgf4lwYQUyQTlduGj2dE8jUEhl8zaRuAn2MqYQcElDPLN1ELC+DXrQsNRxWKwrWz0yIDuOKVDI21cKaQj9ftExmJr+3HoOmOGPfvbG4r/eY0Uo+NWJlSSIig+XhSlkqKmw1RoRxjgKPuOMG6Eu5XyHjOMo8su70IIfr/8l1T3S8Fh6eDioHhyOokjRzbJNtkjATkiJ+SclEmFcHJPHskzefEevCfv1Xsbt055k5kN8gPe+xcaWJoG</latexit>

‘no’ $ 0

6



1 0

2 0

3 1

4 0

Encode data in usable form
• Identify the labels and encode as real numbers

has heart 
disease?

1 no

2 no

3 yes

4 no

= y
(1)

<latexit sha1_base64="quzNcm9mcB4O5XoI3V++hFVp1F0=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRahXsquFNSDUPTisYL9kHYt2TTbhibZJckKZemv8OJBEa/+HG/+G9N2D9r6YODx3gwz84KYM21c99vJrayurW/kNwtb2zu7e8X9g6aOEkVog0Q8Uu0Aa8qZpA3DDKftWFEsAk5bwehm6reeqNIskvdmHFNf4IFkISPYWOnhCo0f07J3OukVS27FnQEtEy8jJchQ7xW/uv2IJIJKQzjWuuO5sfFTrAwjnE4K3UTTGJMRHtCOpRILqv10dvAEnVilj8JI2ZIGzdTfEykWWo9FYDsFNkO96E3F/7xOYsILP2UyTgyVZL4oTDgyEZp+j/pMUWL42BJMFLO3IjLEChNjMyrYELzFl5dJ86ziVSuXd9VS7TqLIw9HcAxl8OAcanALdWgAAQHP8ApvjnJenHfnY96ac7KZQ/gD5/MHdfePjg==</latexit>

<latexit sha1_base64="LvMCHy05BO7KY/qy0mOUpWXTkIU=">AAACCXicbVDJSgNBEO1xjXEb9eilMYiewowE9Rj04jGCWSAJsadTkzTpWeiuUYchVy/+ihcPinj1D7z5N3aWgyY+KHi8V0VVPS+WQqPjfFsLi0vLK6u5tfz6xubWtr2zW9NRojhUeSQj1fCYBilCqKJACY1YAQs8CXVvcDny63egtIjCG0xjaAesFwpfcIZG6ti0hfCAKshuU9BHQ9qS4KMSvT4ypaJ76nbsglN0xqDzxJ2SApmi0rG/Wt2IJwGEyCXTuuk6MbYzplBwCcN8K9EQMz5gPWgaGrIAdDsbfzKkh0bpUj9SpkKkY/X3RMYCrdPAM50Bw76e9Ubif14zQf+8nYkwThBCPlnkJ5JiREex0K5QwFGmhjCuhLmV8j5TjKMJL29CcGdfnie1k6J7Wixdlwrli2kcObJPDsgxcckZKZMrUiFVwskjeSav5M16sl6sd+tj0rpgTWf2yB9Ynz/+v5qF</latexit>

‘yes’ $ 1
<latexit sha1_base64="27BGzus94jUeI4HcN5joitmQHJ0=">AAACCHicbVC5TgMxEPVyhnAFKCmwiBBU0S5CQImgoQwSOaQkCl5nNrHw2it7FohWKWn4FRoKEKLlE+j4G5yj4HrSSE/vzWhmXphIYdH3P72p6ZnZufncQn5xaXlltbC2XrU6NRwqXEtt6iGzIIWCCgqUUE8MsDiUUAuvz4Z+7QaMFVpdYj+BVsy6SkSCM3RSu7DVRLhDE2dXSu8OaFNChEZ0e8iM0bfUbxeKfskfgf4lwYQUyQTlduGj2dE8jUEhl8zaRuAn2MqYQcElDPLN1ELC+DXrQsNRxWKwrWz0yIDuOKVDI21cKaQj9ftExmJr+3HoOmOGPfvbG4r/eY0Uo+NWJlSSIig+XhSlkqKmw1RoRxjgKPuOMG6Eu5XyHjOMo8su70IIfr/8l1T3S8Fh6eDioHhyOokjRzbJNtkjATkiJ+SclEmFcHJPHskzefEevCfv1Xsbt055k5kN8gPe+xcaWJoG</latexit>

‘no’ $ 0

6



1 0

2 0

3 1

4 0

Encode data in usable form
• Identify the labels and encode as real numbers

has heart 
disease?

1 no

2 no

3 yes

4 no

• Depending on 
your algorithm, 
might instead 
use

= y
(1)

<latexit sha1_base64="quzNcm9mcB4O5XoI3V++hFVp1F0=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRahXsquFNSDUPTisYL9kHYt2TTbhibZJckKZemv8OJBEa/+HG/+G9N2D9r6YODx3gwz84KYM21c99vJrayurW/kNwtb2zu7e8X9g6aOEkVog0Q8Uu0Aa8qZpA3DDKftWFEsAk5bwehm6reeqNIskvdmHFNf4IFkISPYWOnhCo0f07J3OukVS27FnQEtEy8jJchQ7xW/uv2IJIJKQzjWuuO5sfFTrAwjnE4K3UTTGJMRHtCOpRILqv10dvAEnVilj8JI2ZIGzdTfEykWWo9FYDsFNkO96E3F/7xOYsILP2UyTgyVZL4oTDgyEZp+j/pMUWL42BJMFLO3IjLEChNjMyrYELzFl5dJ86ziVSuXd9VS7TqLIw9HcAxl8OAcanALdWgAAQHP8ApvjnJenHfnY96ac7KZQ/gD5/MHdfePjg==</latexit>

<latexit sha1_base64="c3XphYChp+HUtI9c6ZR0HfKIpSU=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRZBUMuuFPVY9OKxgv2Q7lKyabYNTbJLkhXK0l/hxYMiXv053vw3pu0etPpg4PHeDDPzwoQzbVz3yyksLa+srhXXSxubW9s75d29lo5TRWiTxDxWnRBrypmkTcMMp51EUSxCTtvh6Gbqtx+p0iyW92ac0EDggWQRI9hY6cHPTrzTM8+f9MoVt+rOgP4SLycVyNHolT/9fkxSQaUhHGvd9dzEBBlWhhFOJyU/1TTBZIQHtGupxILqIJsdPEFHVumjKFa2pEEz9edEhoXWYxHaToHNUC96U/E/r5ua6CrImExSQyWZL4pSjkyMpt+jPlOUGD62BBPF7K2IDLHCxNiMSjYEb/Hlv6R1XvUuqrW7WqV+ncdRhAM4hGPw4BLqcAsNaAIBAU/wAq+Ocp6dN+d93lpw8pl9+AXn4xtQa49z</latexit>

{+1,�1}

<latexit sha1_base64="LvMCHy05BO7KY/qy0mOUpWXTkIU=">AAACCXicbVDJSgNBEO1xjXEb9eilMYiewowE9Rj04jGCWSAJsadTkzTpWeiuUYchVy/+ihcPinj1D7z5N3aWgyY+KHi8V0VVPS+WQqPjfFsLi0vLK6u5tfz6xubWtr2zW9NRojhUeSQj1fCYBilCqKJACY1YAQs8CXVvcDny63egtIjCG0xjaAesFwpfcIZG6ti0hfCAKshuU9BHQ9qS4KMSvT4ypaJ76nbsglN0xqDzxJ2SApmi0rG/Wt2IJwGEyCXTuuk6MbYzplBwCcN8K9EQMz5gPWgaGrIAdDsbfzKkh0bpUj9SpkKkY/X3RMYCrdPAM50Bw76e9Ubif14zQf+8nYkwThBCPlnkJ5JiREex0K5QwFGmhjCuhLmV8j5TjKMJL29CcGdfnie1k6J7Wixdlwrli2kcObJPDsgxcckZKZMrUiFVwskjeSav5M16sl6sd+tj0rpgTWf2yB9Ynz/+v5qF</latexit>

‘yes’ $ 1
<latexit sha1_base64="27BGzus94jUeI4HcN5joitmQHJ0=">AAACCHicbVC5TgMxEPVyhnAFKCmwiBBU0S5CQImgoQwSOaQkCl5nNrHw2it7FohWKWn4FRoKEKLlE+j4G5yj4HrSSE/vzWhmXphIYdH3P72p6ZnZufncQn5xaXlltbC2XrU6NRwqXEtt6iGzIIWCCgqUUE8MsDiUUAuvz4Z+7QaMFVpdYj+BVsy6SkSCM3RSu7DVRLhDE2dXSu8OaFNChEZ0e8iM0bfUbxeKfskfgf4lwYQUyQTlduGj2dE8jUEhl8zaRuAn2MqYQcElDPLN1ELC+DXrQsNRxWKwrWz0yIDuOKVDI21cKaQj9ftExmJr+3HoOmOGPfvbG4r/eY0Uo+NWJlSSIig+XhSlkqKmw1RoRxjgKPuOMG6Eu5XyHjOMo8su70IIfr/8l1T3S8Fh6eDioHhyOokjRzbJNtkjATkiJ+SclEmFcHJPHskzefEevCfv1Xsbt055k5kN8gPe+xcaWJoG</latexit>

‘no’ $ 0

6



Encode data in usable form
• Identify the labels and encode as real numbers

has heart 
disease?

1 no

2 no

3 yes

4 no

• Depending on 
your algorithm, 
might instead 
use 

• Save mapping 
to recover 
predictions of 
new points 

1 0

2 0

3 1

4 0

= y
(1)

<latexit sha1_base64="quzNcm9mcB4O5XoI3V++hFVp1F0=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRahXsquFNSDUPTisYL9kHYt2TTbhibZJckKZemv8OJBEa/+HG/+G9N2D9r6YODx3gwz84KYM21c99vJrayurW/kNwtb2zu7e8X9g6aOEkVog0Q8Uu0Aa8qZpA3DDKftWFEsAk5bwehm6reeqNIskvdmHFNf4IFkISPYWOnhCo0f07J3OukVS27FnQEtEy8jJchQ7xW/uv2IJIJKQzjWuuO5sfFTrAwjnE4K3UTTGJMRHtCOpRILqv10dvAEnVilj8JI2ZIGzdTfEykWWo9FYDsFNkO96E3F/7xOYsILP2UyTgyVZL4oTDgyEZp+j/pMUWL42BJMFLO3IjLEChNjMyrYELzFl5dJ86ziVSuXd9VS7TqLIw9HcAxl8OAcanALdWgAAQHP8ApvjnJenHfnY96ac7KZQ/gD5/MHdfePjg==</latexit>

<latexit sha1_base64="c3XphYChp+HUtI9c6ZR0HfKIpSU=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRZBUMuuFPVY9OKxgv2Q7lKyabYNTbJLkhXK0l/hxYMiXv053vw3pu0etPpg4PHeDDPzwoQzbVz3yyksLa+srhXXSxubW9s75d29lo5TRWiTxDxWnRBrypmkTcMMp51EUSxCTtvh6Gbqtx+p0iyW92ac0EDggWQRI9hY6cHPTrzTM8+f9MoVt+rOgP4SLycVyNHolT/9fkxSQaUhHGvd9dzEBBlWhhFOJyU/1TTBZIQHtGupxILqIJsdPEFHVumjKFa2pEEz9edEhoXWYxHaToHNUC96U/E/r5ua6CrImExSQyWZL4pSjkyMpt+jPlOUGD62BBPF7K2IDLHCxNiMSjYEb/Hlv6R1XvUuqrW7WqV+ncdRhAM4hGPw4BLqcAsNaAIBAU/wAq+Ocp6dN+d93lpw8pl9+AXn4xtQa49z</latexit>

{+1,�1}

<latexit sha1_base64="LvMCHy05BO7KY/qy0mOUpWXTkIU=">AAACCXicbVDJSgNBEO1xjXEb9eilMYiewowE9Rj04jGCWSAJsadTkzTpWeiuUYchVy/+ihcPinj1D7z5N3aWgyY+KHi8V0VVPS+WQqPjfFsLi0vLK6u5tfz6xubWtr2zW9NRojhUeSQj1fCYBilCqKJACY1YAQs8CXVvcDny63egtIjCG0xjaAesFwpfcIZG6ti0hfCAKshuU9BHQ9qS4KMSvT4ypaJ76nbsglN0xqDzxJ2SApmi0rG/Wt2IJwGEyCXTuuk6MbYzplBwCcN8K9EQMz5gPWgaGrIAdDsbfzKkh0bpUj9SpkKkY/X3RMYCrdPAM50Bw76e9Ubif14zQf+8nYkwThBCPlnkJ5JiREex0K5QwFGmhjCuhLmV8j5TjKMJL29CcGdfnie1k6J7Wixdlwrli2kcObJPDsgxcckZKZMrUiFVwskjeSav5M16sl6sd+tj0rpgTWf2yB9Ynz/+v5qF</latexit>

‘yes’ $ 1
<latexit sha1_base64="27BGzus94jUeI4HcN5joitmQHJ0=">AAACCHicbVC5TgMxEPVyhnAFKCmwiBBU0S5CQImgoQwSOaQkCl5nNrHw2it7FohWKWn4FRoKEKLlE+j4G5yj4HrSSE/vzWhmXphIYdH3P72p6ZnZufncQn5xaXlltbC2XrU6NRwqXEtt6iGzIIWCCgqUUE8MsDiUUAuvz4Z+7QaMFVpdYj+BVsy6SkSCM3RSu7DVRLhDE2dXSu8OaFNChEZ0e8iM0bfUbxeKfskfgf4lwYQUyQTlduGj2dE8jUEhl8zaRuAn2MqYQcElDPLN1ELC+DXrQsNRxWKwrWz0yIDuOKVDI21cKaQj9ftExmJr+3HoOmOGPfvbG4r/eY0Uo+NWJlSSIig+XhSlkqKmw1RoRxjgKPuOMG6Eu5XyHjOMo8su70IIfr/8l1T3S8Fh6eDioHhyOokjRzbJNtkjATkiJ+SclEmFcHJPHskzefEevCfv1Xsbt055k5kN8gPe+xcaWJoG</latexit>

‘no’ $ 0

6
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Encode data in usable form
• Identify the features and encode as real numbers 
• Feature: any function of the data (except labels)
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Encode data in usable form
• Identify the features and encode as real numbers 
• Feature: any function of the data (except labels) 
• Today, old features:    ; new features: x
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<latexit sha1_base64="7FfQStZYr7WeZ9PdTUdZ71HTkrU=">AAAB7nicbVBNSwMxEJ2tX7V+VT16CRahXsquFNRb0YvHCvYD2qVk02wbms2GJCuWpT/CiwdFvPp7vPlvzLZ70NYHA4/3ZpiZF0jOtHHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFKEtEvNYdQOsKWeCtgwznHalojgKOO0Ek9vM7zxSpVksHsxUUj/CI8FCRrCxUqcvx6z6dD4oV9yaOwdaJV5OKpCjOSh/9YcxSSIqDOFY657nSuOnWBlGOJ2V+ommEpMJHtGepQJHVPvp/NwZOrPKEIWxsiUMmqu/J1IcaT2NAtsZYTPWy14m/uf1EhNe+SkTMjFUkMWiMOHIxCj7HQ2ZosTwqSWYKGZvRWSMFSbGJlSyIXjLL6+S9kXNq9eu7+uVxk0eRxFO4BSq4MElNOAOmtACAhN4hld4c6Tz4rw7H4vWgpPPHMMfOJ8/vH6PMg==</latexit>
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• Idea: turn each category into a unique binary number

nurse 0 0 0
admin 0 0 1

pharmacist 0 1 0
doctor 0 1 1

social worker 1 0 0

Encode categorical data
<latexit sha1_base64="h6xuxrBGsAX7ygboB7OlNkBCRt8=">AAAB7XicbVBNSwMxEJ3Ur1q/qh69BIvgqexKUY9FLx4r2A9ol5JNs21sNlmSrFCW/gcvHhTx6v/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61jEo1ZU2qhNKdkBgmuGRNy61gnUQzEoeCtcPx7cxvPzFtuJIPdpKwICZDySNOiXVSq5eMeJ/3yxWv6s2BV4mfkwrkaPTLX72BomnMpKWCGNP1vcQGGdGWU8GmpV5qWELomAxZ11FJYmaCbH7tFJ85ZYAjpV1Ji+fq74mMxMZM4tB1xsSOzLI3E//zuqmNroOMyyS1TNLFoigV2Co8ex0PuGbUiokjhGrubsV0RDSh1gVUciH4yy+vktZF1b+s1u5rlfpNHkcRTuAUzsGHK6jDHTSgCRQe4Rle4Q0p9ILe0ceitYDymWP4A/T5A5MUjyQ=</latexit>

�i
<latexit sha1_base64="f5FmI3iDgL+EhtxM5QlWVkY1aSM=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSIIQkmkqMeiF48V7Ae2oWy2k3bpZhN2N0IJ/RdePCji1X/jzX/jts1BWx8MPN6bYWZekAiujet+Oyura+sbm4Wt4vbO7t5+6eCwqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJYPZpygH9GB5CFn1FjpsZsMeS/j596kVyq7FXcGsky8nJQhR71X+ur2Y5ZGKA0TVOuO5ybGz6gynAmcFLupxoSyER1gx1JJI9R+Nrt4Qk6t0idhrGxJQ2bq74mMRlqPo8B2RtQM9aI3Ff/zOqkJr/2MyyQ1KNl8UZgKYmIyfZ/0uUJmxNgSyhS3txI2pIoyY0Mq2hC8xZeXSfOi4l1WqvfVcu0mj6MAx3ACZ+DBFdTgDurQAAYSnuEV3hztvDjvzse8dcXJZ47gD5zPHzXzkKA=</latexit>

�i+1
<latexit sha1_base64="Sa5jiDr1jKlyTR/CqwtHRh7DVDQ=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoMgCGE3BPUY9OIxgnlgsoTZySQZMju7zPQKYclfePGgiFf/xpt/4yTZgyYWNBRV3XR3BbEUBl3328mtrW9sbuW3Czu7e/sHxcOjpokSzXiDRTLS7YAaLoXiDRQoeTvWnIaB5K1gfDvzW09cGxGpB5zE3A/pUImBYBSt9NiNR6KXiovKtFcsuWV3DrJKvIyUIEO9V/zq9iOWhFwhk9SYjufG6KdUo2CSTwvdxPCYsjEd8o6liobc+On84ik5s0qfDCJtSyGZq78nUhoaMwkD2xlSHJllbyb+53USHFz7qVBxglyxxaJBIglGZPY+6QvNGcqJJZRpYW8lbEQ1ZWhDKtgQvOWXV0mzUvYuy9X7aql2k8WRhxM4hXPw4ApqcAd1aAADBc/wCm+OcV6cd+dj0Zpzsplj+APn8wc3eJCh</latexit>

�i+2
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• Idea: turn each category into a unique binary number

nurse 0 0 0
admin 0 0 1

pharmacist 0 1 0
doctor 0 1 1

social worker 1 0 0

+

–

–

0 1
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0

1

Encode categorical data
<latexit sha1_base64="h6xuxrBGsAX7ygboB7OlNkBCRt8=">AAAB7XicbVBNSwMxEJ3Ur1q/qh69BIvgqexKUY9FLx4r2A9ol5JNs21sNlmSrFCW/gcvHhTx6v/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61jEo1ZU2qhNKdkBgmuGRNy61gnUQzEoeCtcPx7cxvPzFtuJIPdpKwICZDySNOiXVSq5eMeJ/3yxWv6s2BV4mfkwrkaPTLX72BomnMpKWCGNP1vcQGGdGWU8GmpV5qWELomAxZ11FJYmaCbH7tFJ85ZYAjpV1Ji+fq74mMxMZM4tB1xsSOzLI3E//zuqmNroOMyyS1TNLFoigV2Co8ex0PuGbUiokjhGrubsV0RDSh1gVUciH4yy+vktZF1b+s1u5rlfpNHkcRTuAUzsGHK6jDHTSgCRQe4Rle4Q0p9ILe0ceitYDymWP4A/T5A5MUjyQ=</latexit>

�i
<latexit sha1_base64="f5FmI3iDgL+EhtxM5QlWVkY1aSM=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSIIQkmkqMeiF48V7Ae2oWy2k3bpZhN2N0IJ/RdePCji1X/jzX/jts1BWx8MPN6bYWZekAiujet+Oyura+sbm4Wt4vbO7t5+6eCwqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJYPZpygH9GB5CFn1FjpsZsMeS/j596kVyq7FXcGsky8nJQhR71X+ur2Y5ZGKA0TVOuO5ybGz6gynAmcFLupxoSyER1gx1JJI9R+Nrt4Qk6t0idhrGxJQ2bq74mMRlqPo8B2RtQM9aI3Ff/zOqkJr/2MyyQ1KNl8UZgKYmIyfZ/0uUJmxNgSyhS3txI2pIoyY0Mq2hC8xZeXSfOi4l1WqvfVcu0mj6MAx3ACZ+DBFdTgDurQAAYSnuEV3hztvDjvzse8dcXJZ47gD5zPHzXzkKA=</latexit>

�i+1
<latexit sha1_base64="Sa5jiDr1jKlyTR/CqwtHRh7DVDQ=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoMgCGE3BPUY9OIxgnlgsoTZySQZMju7zPQKYclfePGgiFf/xpt/4yTZgyYWNBRV3XR3BbEUBl3328mtrW9sbuW3Czu7e/sHxcOjpokSzXiDRTLS7YAaLoXiDRQoeTvWnIaB5K1gfDvzW09cGxGpB5zE3A/pUImBYBSt9NiNR6KXiovKtFcsuWV3DrJKvIyUIEO9V/zq9iOWhFwhk9SYjufG6KdUo2CSTwvdxPCYsjEd8o6liobc+On84ik5s0qfDCJtSyGZq78nUhoaMwkD2xlSHJllbyb+53USHFz7qVBxglyxxaJBIglGZPY+6QvNGcqJJZRpYW8lbEQ1ZWhDKtgQvOWXV0mzUvYuy9X7aql2k8WRhxM4hXPw4ApqcAd1aAADBc/wCm+OcV6cd+dj0Zpzsplj+APn8wc3eJCh</latexit>

�i+2

<latexit sha1_base64="Sa5jiDr1jKlyTR/CqwtHRh7DVDQ=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoMgCGE3BPUY9OIxgnlgsoTZySQZMju7zPQKYclfePGgiFf/xpt/4yTZgyYWNBRV3XR3BbEUBl3328mtrW9sbuW3Czu7e/sHxcOjpokSzXiDRTLS7YAaLoXiDRQoeTvWnIaB5K1gfDvzW09cGxGpB5zE3A/pUImBYBSt9NiNR6KXiovKtFcsuWV3DrJKvIyUIEO9V/zq9iOWhFwhk9SYjufG6KdUo2CSTwvdxPCYsjEd8o6liobc+On84ik5s0qfDCJtSyGZq78nUhoaMwkD2xlSHJllbyb+53USHFz7qVBxglyxxaJBIglGZPY+6QvNGcqJJZRpYW8lbEQ1ZWhDKtgQvOWXV0mzUvYuy9X7aql2k8WRhxM4hXPw4ApqcAd1aAADBc/wCm+OcV6cd+dj0Zpzsplj+APn8wc3eJCh</latexit>

�i+2

<latexit sha1_base64="f5FmI3iDgL+EhtxM5QlWVkY1aSM=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSIIQkmkqMeiF48V7Ae2oWy2k3bpZhN2N0IJ/RdePCji1X/jzX/jts1BWx8MPN6bYWZekAiujet+Oyura+sbm4Wt4vbO7t5+6eCwqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJYPZpygH9GB5CFn1FjpsZsMeS/j596kVyq7FXcGsky8nJQhR71X+ur2Y5ZGKA0TVOuO5ybGz6gynAmcFLupxoSyER1gx1JJI9R+Nrt4Qk6t0idhrGxJQ2bq74mMRlqPo8B2RtQM9aI3Ff/zOqkJr/2MyyQ1KNl8UZgKYmIyfZ/0uUJmxNgSyhS3txI2pIoyY0Mq2hC8xZeXSfOi4l1WqvfVcu0mj6MAx3ACZ+DBFdTgDurQAAYSnuEV3hztvDjvzse8dcXJZ47gD5zPHzXzkKA=</latexit>

�i+1
9



• Idea: turn each category into a unique binary number

nurse 0 0 0
admin 0 0 1

pharmacist 0 1 0
doctor 0 1 1

social worker 1 0 0
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1

Encode categorical data
<latexit sha1_base64="h6xuxrBGsAX7ygboB7OlNkBCRt8=">AAAB7XicbVBNSwMxEJ3Ur1q/qh69BIvgqexKUY9FLx4r2A9ol5JNs21sNlmSrFCW/gcvHhTx6v/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61jEo1ZU2qhNKdkBgmuGRNy61gnUQzEoeCtcPx7cxvPzFtuJIPdpKwICZDySNOiXVSq5eMeJ/3yxWv6s2BV4mfkwrkaPTLX72BomnMpKWCGNP1vcQGGdGWU8GmpV5qWELomAxZ11FJYmaCbH7tFJ85ZYAjpV1Ji+fq74mMxMZM4tB1xsSOzLI3E//zuqmNroOMyyS1TNLFoigV2Co8ex0PuGbUiokjhGrubsV0RDSh1gVUciH4yy+vktZF1b+s1u5rlfpNHkcRTuAUzsGHK6jDHTSgCRQe4Rle4Q0p9ILe0ceitYDymWP4A/T5A5MUjyQ=</latexit>

�i
<latexit sha1_base64="f5FmI3iDgL+EhtxM5QlWVkY1aSM=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSIIQkmkqMeiF48V7Ae2oWy2k3bpZhN2N0IJ/RdePCji1X/jzX/jts1BWx8MPN6bYWZekAiujet+Oyura+sbm4Wt4vbO7t5+6eCwqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJYPZpygH9GB5CFn1FjpsZsMeS/j596kVyq7FXcGsky8nJQhR71X+ur2Y5ZGKA0TVOuO5ybGz6gynAmcFLupxoSyER1gx1JJI9R+Nrt4Qk6t0idhrGxJQ2bq74mMRlqPo8B2RtQM9aI3Ff/zOqkJr/2MyyQ1KNl8UZgKYmIyfZ/0uUJmxNgSyhS3txI2pIoyY0Mq2hC8xZeXSfOi4l1WqvfVcu0mj6MAx3ACZ+DBFdTgDurQAAYSnuEV3hztvDjvzse8dcXJZ47gD5zPHzXzkKA=</latexit>

�i+1
<latexit sha1_base64="Sa5jiDr1jKlyTR/CqwtHRh7DVDQ=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoMgCGE3BPUY9OIxgnlgsoTZySQZMju7zPQKYclfePGgiFf/xpt/4yTZgyYWNBRV3XR3BbEUBl3328mtrW9sbuW3Czu7e/sHxcOjpokSzXiDRTLS7YAaLoXiDRQoeTvWnIaB5K1gfDvzW09cGxGpB5zE3A/pUImBYBSt9NiNR6KXiovKtFcsuWV3DrJKvIyUIEO9V/zq9iOWhFwhk9SYjufG6KdUo2CSTwvdxPCYsjEd8o6liobc+On84ik5s0qfDCJtSyGZq78nUhoaMwkD2xlSHJllbyb+53USHFz7qVBxglyxxaJBIglGZPY+6QvNGcqJJZRpYW8lbEQ1ZWhDKtgQvOWXV0mzUvYuy9X7aql2k8WRhxM4hXPw4ApqcAd1aAADBc/wCm+OcV6cd+dj0Zpzsplj+APn8wc3eJCh</latexit>

�i+2

<latexit sha1_base64="Sa5jiDr1jKlyTR/CqwtHRh7DVDQ=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoMgCGE3BPUY9OIxgnlgsoTZySQZMju7zPQKYclfePGgiFf/xpt/4yTZgyYWNBRV3XR3BbEUBl3328mtrW9sbuW3Czu7e/sHxcOjpokSzXiDRTLS7YAaLoXiDRQoeTvWnIaB5K1gfDvzW09cGxGpB5zE3A/pUImBYBSt9NiNR6KXiovKtFcsuWV3DrJKvIyUIEO9V/zq9iOWhFwhk9SYjufG6KdUo2CSTwvdxPCYsjEd8o6liobc+On84ik5s0qfDCJtSyGZq78nUhoaMwkD2xlSHJllbyb+53USHFz7qVBxglyxxaJBIglGZPY+6QvNGcqJJZRpYW8lbEQ1ZWhDKtgQvOWXV0mzUvYuy9X7aql2k8WRhxM4hXPw4ApqcAd1aAADBc/wCm+OcV6cd+dj0Zpzsplj+APn8wc3eJCh</latexit>

�i+2

<latexit sha1_base64="f5FmI3iDgL+EhtxM5QlWVkY1aSM=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSIIQkmkqMeiF48V7Ae2oWy2k3bpZhN2N0IJ/RdePCji1X/jzX/jts1BWx8MPN6bYWZekAiujet+Oyura+sbm4Wt4vbO7t5+6eCwqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJYPZpygH9GB5CFn1FjpsZsMeS/j596kVyq7FXcGsky8nJQhR71X+ur2Y5ZGKA0TVOuO5ybGz6gynAmcFLupxoSyER1gx1JJI9R+Nrt4Qk6t0idhrGxJQ2bq74mMRlqPo8B2RtQM9aI3Ff/zOqkJr/2MyyQ1KNl8UZgKYmIyfZ/0uUJmxNgSyhS3txI2pIoyY0Mq2hC8xZeXSfOi4l1WqvfVcu0mj6MAx3ACZ+DBFdTgDurQAAYSnuEV3hztvDjvzse8dcXJZ47gD5zPHzXzkKA=</latexit>
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• Idea: turn each category into a unique binary number

nurse 0 0 0
admin 0 0 1

pharmacist 0 1 0
doctor 0 1 1
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Encode categorical data
<latexit sha1_base64="h6xuxrBGsAX7ygboB7OlNkBCRt8=">AAAB7XicbVBNSwMxEJ3Ur1q/qh69BIvgqexKUY9FLx4r2A9ol5JNs21sNlmSrFCW/gcvHhTx6v/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61jEo1ZU2qhNKdkBgmuGRNy61gnUQzEoeCtcPx7cxvPzFtuJIPdpKwICZDySNOiXVSq5eMeJ/3yxWv6s2BV4mfkwrkaPTLX72BomnMpKWCGNP1vcQGGdGWU8GmpV5qWELomAxZ11FJYmaCbH7tFJ85ZYAjpV1Ji+fq74mMxMZM4tB1xsSOzLI3E//zuqmNroOMyyS1TNLFoigV2Co8ex0PuGbUiokjhGrubsV0RDSh1gVUciH4yy+vktZF1b+s1u5rlfpNHkcRTuAUzsGHK6jDHTSgCRQe4Rle4Q0p9ILe0ceitYDymWP4A/T5A5MUjyQ=</latexit>

�i
<latexit sha1_base64="f5FmI3iDgL+EhtxM5QlWVkY1aSM=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSIIQkmkqMeiF48V7Ae2oWy2k3bpZhN2N0IJ/RdePCji1X/jzX/jts1BWx8MPN6bYWZekAiujet+Oyura+sbm4Wt4vbO7t5+6eCwqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJYPZpygH9GB5CFn1FjpsZsMeS/j596kVyq7FXcGsky8nJQhR71X+ur2Y5ZGKA0TVOuO5ybGz6gynAmcFLupxoSyER1gx1JJI9R+Nrt4Qk6t0idhrGxJQ2bq74mMRlqPo8B2RtQM9aI3Ff/zOqkJr/2MyyQ1KNl8UZgKYmIyfZ/0uUJmxNgSyhS3txI2pIoyY0Mq2hC8xZeXSfOi4l1WqvfVcu0mj6MAx3ACZ+DBFdTgDurQAAYSnuEV3hztvDjvzse8dcXJZ47gD5zPHzXzkKA=</latexit>

�i+1
<latexit sha1_base64="Sa5jiDr1jKlyTR/CqwtHRh7DVDQ=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoMgCGE3BPUY9OIxgnlgsoTZySQZMju7zPQKYclfePGgiFf/xpt/4yTZgyYWNBRV3XR3BbEUBl3328mtrW9sbuW3Czu7e/sHxcOjpokSzXiDRTLS7YAaLoXiDRQoeTvWnIaB5K1gfDvzW09cGxGpB5zE3A/pUImBYBSt9NiNR6KXiovKtFcsuWV3DrJKvIyUIEO9V/zq9iOWhFwhk9SYjufG6KdUo2CSTwvdxPCYsjEd8o6liobc+On84ik5s0qfDCJtSyGZq78nUhoaMwkD2xlSHJllbyb+53USHFz7qVBxglyxxaJBIglGZPY+6QvNGcqJJZRpYW8lbEQ1ZWhDKtgQvOWXV0mzUvYuy9X7aql2k8WRhxM4hXPw4ApqcAd1aAADBc/wCm+OcV6cd+dj0Zpzsplj+APn8wc3eJCh</latexit>

�i+2

<latexit sha1_base64="Sa5jiDr1jKlyTR/CqwtHRh7DVDQ=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoMgCGE3BPUY9OIxgnlgsoTZySQZMju7zPQKYclfePGgiFf/xpt/4yTZgyYWNBRV3XR3BbEUBl3328mtrW9sbuW3Czu7e/sHxcOjpokSzXiDRTLS7YAaLoXiDRQoeTvWnIaB5K1gfDvzW09cGxGpB5zE3A/pUImBYBSt9NiNR6KXiovKtFcsuWV3DrJKvIyUIEO9V/zq9iOWhFwhk9SYjufG6KdUo2CSTwvdxPCYsjEd8o6liobc+On84ik5s0qfDCJtSyGZq78nUhoaMwkD2xlSHJllbyb+53USHFz7qVBxglyxxaJBIglGZPY+6QvNGcqJJZRpYW8lbEQ1ZWhDKtgQvOWXV0mzUvYuy9X7aql2k8WRhxM4hXPw4ApqcAd1aAADBc/wCm+OcV6cd+dj0Zpzsplj+APn8wc3eJCh</latexit>

�i+2

<latexit sha1_base64="f5FmI3iDgL+EhtxM5QlWVkY1aSM=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSIIQkmkqMeiF48V7Ae2oWy2k3bpZhN2N0IJ/RdePCji1X/jzX/jts1BWx8MPN6bYWZekAiujet+Oyura+sbm4Wt4vbO7t5+6eCwqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJYPZpygH9GB5CFn1FjpsZsMeS/j596kVyq7FXcGsky8nJQhR71X+ur2Y5ZGKA0TVOuO5ybGz6gynAmcFLupxoSyER1gx1JJI9R+Nrt4Qk6t0idhrGxJQ2bq74mMRlqPo8B2RtQM9aI3Ff/zOqkJr/2MyyQ1KNl8UZgKYmIyfZ/0uUJmxNgSyhS3txI2pIoyY0Mq2hC8xZeXSfOi4l1WqvfVcu0mj6MAx3ACZ+DBFdTgDurQAAYSnuEV3hztvDjvzse8dcXJZ47gD5zPHzXzkKA=</latexit>

�i+1
9



10

Encode categorical data



10

• Idea: turn each category into own unique 0-1 feature
Encode categorical data



10

• Idea: turn each category into own unique 0-1 feature

nurse 1 0 0
admin 0 1 0

pharmacist 0 0 1
doctor 0 0 0

social worker 0 0 0

Encode categorical data

0 0
0 0
0 0
1 0
0 1

<latexit sha1_base64="h6xuxrBGsAX7ygboB7OlNkBCRt8=">AAAB7XicbVBNSwMxEJ3Ur1q/qh69BIvgqexKUY9FLx4r2A9ol5JNs21sNlmSrFCW/gcvHhTx6v/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61jEo1ZU2qhNKdkBgmuGRNy61gnUQzEoeCtcPx7cxvPzFtuJIPdpKwICZDySNOiXVSq5eMeJ/3yxWv6s2BV4mfkwrkaPTLX72BomnMpKWCGNP1vcQGGdGWU8GmpV5qWELomAxZ11FJYmaCbH7tFJ85ZYAjpV1Ji+fq74mMxMZM4tB1xsSOzLI3E//zuqmNroOMyyS1TNLFoigV2Co8ex0PuGbUiokjhGrubsV0RDSh1gVUciH4yy+vktZF1b+s1u5rlfpNHkcRTuAUzsGHK6jDHTSgCRQe4Rle4Q0p9ILe0ceitYDymWP4A/T5A5MUjyQ=</latexit>

�i
<latexit sha1_base64="f5FmI3iDgL+EhtxM5QlWVkY1aSM=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSIIQkmkqMeiF48V7Ae2oWy2k3bpZhN2N0IJ/RdePCji1X/jzX/jts1BWx8MPN6bYWZekAiujet+Oyura+sbm4Wt4vbO7t5+6eCwqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJYPZpygH9GB5CFn1FjpsZsMeS/j596kVyq7FXcGsky8nJQhR71X+ur2Y5ZGKA0TVOuO5ybGz6gynAmcFLupxoSyER1gx1JJI9R+Nrt4Qk6t0idhrGxJQ2bq74mMRlqPo8B2RtQM9aI3Ff/zOqkJr/2MyyQ1KNl8UZgKYmIyfZ/0uUJmxNgSyhS3txI2pIoyY0Mq2hC8xZeXSfOi4l1WqvfVcu0mj6MAx3ACZ+DBFdTgDurQAAYSnuEV3hztvDjvzse8dcXJZ47gD5zPHzXzkKA=</latexit>

�i+1
<latexit sha1_base64="Sa5jiDr1jKlyTR/CqwtHRh7DVDQ=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoMgCGE3BPUY9OIxgnlgsoTZySQZMju7zPQKYclfePGgiFf/xpt/4yTZgyYWNBRV3XR3BbEUBl3328mtrW9sbuW3Czu7e/sHxcOjpokSzXiDRTLS7YAaLoXiDRQoeTvWnIaB5K1gfDvzW09cGxGpB5zE3A/pUImBYBSt9NiNR6KXiovKtFcsuWV3DrJKvIyUIEO9V/zq9iOWhFwhk9SYjufG6KdUo2CSTwvdxPCYsjEd8o6liobc+On84ik5s0qfDCJtSyGZq78nUhoaMwkD2xlSHJllbyb+53USHFz7qVBxglyxxaJBIglGZPY+6QvNGcqJJZRpYW8lbEQ1ZWhDKtgQvOWXV0mzUvYuy9X7aql2k8WRhxM4hXPw4ApqcAd1aAADBc/wCm+OcV6cd+dj0Zpzsplj+APn8wc3eJCh</latexit>

�i+2
<latexit sha1_base64="wvY1/o6+nqp2hQ+u+YpDumfdr1M=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoMgCGFXg3oMevEYwTwwWcLspJMMmZ1dZmaFsOQvvHhQxKt/482/cZLsQRMLGoqqbrq7glhwbVz328mtrK6tb+Q3C1vbO7t7xf2Dho4SxbDOIhGpVkA1Ci6xbrgR2IoV0jAQ2AxGt1O/+YRK80g+mHGMfkgHkvc5o8ZKj514yLspP7uYdIslt+zOQJaJl5ESZKh1i1+dXsSSEKVhgmrd9tzY+ClVhjOBk0In0RhTNqIDbFsqaYjaT2cXT8iJVXqkHylb0pCZ+nsipaHW4zCwnSE1Q73oTcX/vHZi+td+ymWcGJRsvqifCGIiMn2f9LhCZsTYEsoUt7cSNqSKMmNDKtgQvMWXl0njvOxdliv3lVL1JosjD0dwDKfgwRVU4Q5qUAcGEp7hFd4c7bw4787HvDXnZDOH8AfO5w84/ZCi</latexit>

�i+3
<latexit sha1_base64="oXKshjZNWslx/jf3YQu4K3wFkhw=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSIIQkmkqMeiF48V7Ae2oWy2m3bpZhN2J0IJ/RdePCji1X/jzX/jts1BWx8MPN6bYWZekEhh0HW/nZXVtfWNzcJWcXtnd2+/dHDYNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbqd+64lrI2L1gOOE+xEdKBEKRtFKj91kKHqZOK9OeqWyW3FnIMvEy0kZctR7pa9uP2ZpxBUySY3peG6CfkY1Cib5pNhNDU8oG9EB71iqaMSNn80unpBTq/RJGGtbCslM/T2R0ciYcRTYzoji0Cx6U/E/r5NieO1nQiUpcsXmi8JUEozJ9H3SF5ozlGNLKNPC3krYkGrK0IZUtCF4iy8vk+ZFxbusVO+r5dpNHkcBjuEEzsCDK6jBHdShAQwUPMMrvDnGeXHenY9564qTzxzBHzifPzqCkKM=</latexit>

�i+4
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• Idea: turn each category into own unique 0-1 feature

nurse 1 0 0
admin 0 1 0

pharmacist 0 0 1
doctor 0 0 0

social worker 0 0 0

Encode categorical data

0 0
0 0
0 0
1 0
0 1

+

–

0 1

0

1

–

<latexit sha1_base64="h6xuxrBGsAX7ygboB7OlNkBCRt8=">AAAB7XicbVBNSwMxEJ3Ur1q/qh69BIvgqexKUY9FLx4r2A9ol5JNs21sNlmSrFCW/gcvHhTx6v/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61jEo1ZU2qhNKdkBgmuGRNy61gnUQzEoeCtcPx7cxvPzFtuJIPdpKwICZDySNOiXVSq5eMeJ/3yxWv6s2BV4mfkwrkaPTLX72BomnMpKWCGNP1vcQGGdGWU8GmpV5qWELomAxZ11FJYmaCbH7tFJ85ZYAjpV1Ji+fq74mMxMZM4tB1xsSOzLI3E//zuqmNroOMyyS1TNLFoigV2Co8ex0PuGbUiokjhGrubsV0RDSh1gVUciH4yy+vktZF1b+s1u5rlfpNHkcRTuAUzsGHK6jDHTSgCRQe4Rle4Q0p9ILe0ceitYDymWP4A/T5A5MUjyQ=</latexit>

�i
<latexit sha1_base64="f5FmI3iDgL+EhtxM5QlWVkY1aSM=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSIIQkmkqMeiF48V7Ae2oWy2k3bpZhN2N0IJ/RdePCji1X/jzX/jts1BWx8MPN6bYWZekAiujet+Oyura+sbm4Wt4vbO7t5+6eCwqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJYPZpygH9GB5CFn1FjpsZsMeS/j596kVyq7FXcGsky8nJQhR71X+ur2Y5ZGKA0TVOuO5ybGz6gynAmcFLupxoSyER1gx1JJI9R+Nrt4Qk6t0idhrGxJQ2bq74mMRlqPo8B2RtQM9aI3Ff/zOqkJr/2MyyQ1KNl8UZgKYmIyfZ/0uUJmxNgSyhS3txI2pIoyY0Mq2hC8xZeXSfOi4l1WqvfVcu0mj6MAx3ACZ+DBFdTgDurQAAYSnuEV3hztvDjvzse8dcXJZ47gD5zPHzXzkKA=</latexit>

�i+1
<latexit sha1_base64="Sa5jiDr1jKlyTR/CqwtHRh7DVDQ=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoMgCGE3BPUY9OIxgnlgsoTZySQZMju7zPQKYclfePGgiFf/xpt/4yTZgyYWNBRV3XR3BbEUBl3328mtrW9sbuW3Czu7e/sHxcOjpokSzXiDRTLS7YAaLoXiDRQoeTvWnIaB5K1gfDvzW09cGxGpB5zE3A/pUImBYBSt9NiNR6KXiovKtFcsuWV3DrJKvIyUIEO9V/zq9iOWhFwhk9SYjufG6KdUo2CSTwvdxPCYsjEd8o6liobc+On84ik5s0qfDCJtSyGZq78nUhoaMwkD2xlSHJllbyb+53USHFz7qVBxglyxxaJBIglGZPY+6QvNGcqJJZRpYW8lbEQ1ZWhDKtgQvOWXV0mzUvYuy9X7aql2k8WRhxM4hXPw4ApqcAd1aAADBc/wCm+OcV6cd+dj0Zpzsplj+APn8wc3eJCh</latexit>

�i+2
<latexit sha1_base64="wvY1/o6+nqp2hQ+u+YpDumfdr1M=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoMgCGFXg3oMevEYwTwwWcLspJMMmZ1dZmaFsOQvvHhQxKt/482/cZLsQRMLGoqqbrq7glhwbVz328mtrK6tb+Q3C1vbO7t7xf2Dho4SxbDOIhGpVkA1Ci6xbrgR2IoV0jAQ2AxGt1O/+YRK80g+mHGMfkgHkvc5o8ZKj514yLspP7uYdIslt+zOQJaJl5ESZKh1i1+dXsSSEKVhgmrd9tzY+ClVhjOBk0In0RhTNqIDbFsqaYjaT2cXT8iJVXqkHylb0pCZ+nsipaHW4zCwnSE1Q73oTcX/vHZi+td+ymWcGJRsvqifCGIiMn2f9LhCZsTYEsoUt7cSNqSKMmNDKtgQvMWXl0njvOxdliv3lVL1JosjD0dwDKfgwRVU4Q5qUAcGEp7hFd4c7bw4787HvDXnZDOH8AfO5w84/ZCi</latexit>

�i+3
<latexit sha1_base64="oXKshjZNWslx/jf3YQu4K3wFkhw=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSIIQkmkqMeiF48V7Ae2oWy2m3bpZhN2J0IJ/RdePCji1X/jzX/jts1BWx8MPN6bYWZekEhh0HW/nZXVtfWNzcJWcXtnd2+/dHDYNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbqd+64lrI2L1gOOE+xEdKBEKRtFKj91kKHqZOK9OeqWyW3FnIMvEy0kZctR7pa9uP2ZpxBUySY3peG6CfkY1Cib5pNhNDU8oG9EB71iqaMSNn80unpBTq/RJGGtbCslM/T2R0ciYcRTYzoji0Cx6U/E/r5NieO1nQiUpcsXmi8JUEozJ9H3SF5ozlGNLKNPC3krYkGrK0IZUtCF4iy8vk+ZFxbusVO+r5dpNHkcBjuEEzsCDK6jBHdShAQwUPMMrvDnGeXHenY9564qTzxzBHzifPzqCkKM=</latexit>

�i+4

<latexit sha1_base64="Sa5jiDr1jKlyTR/CqwtHRh7DVDQ=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoMgCGE3BPUY9OIxgnlgsoTZySQZMju7zPQKYclfePGgiFf/xpt/4yTZgyYWNBRV3XR3BbEUBl3328mtrW9sbuW3Czu7e/sHxcOjpokSzXiDRTLS7YAaLoXiDRQoeTvWnIaB5K1gfDvzW09cGxGpB5zE3A/pUImBYBSt9NiNR6KXiovKtFcsuWV3DrJKvIyUIEO9V/zq9iOWhFwhk9SYjufG6KdUo2CSTwvdxPCYsjEd8o6liobc+On84ik5s0qfDCJtSyGZq78nUhoaMwkD2xlSHJllbyb+53USHFz7qVBxglyxxaJBIglGZPY+6QvNGcqJJZRpYW8lbEQ1ZWhDKtgQvOWXV0mzUvYuy9X7aql2k8WRhxM4hXPw4ApqcAd1aAADBc/wCm+OcV6cd+dj0Zpzsplj+APn8wc3eJCh</latexit>

�i+2

<latexit sha1_base64="f5FmI3iDgL+EhtxM5QlWVkY1aSM=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSIIQkmkqMeiF48V7Ae2oWy2k3bpZhN2N0IJ/RdePCji1X/jzX/jts1BWx8MPN6bYWZekAiujet+Oyura+sbm4Wt4vbO7t5+6eCwqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJYPZpygH9GB5CFn1FjpsZsMeS/j596kVyq7FXcGsky8nJQhR71X+ur2Y5ZGKA0TVOuO5ybGz6gynAmcFLupxoSyER1gx1JJI9R+Nrt4Qk6t0idhrGxJQ2bq74mMRlqPo8B2RtQM9aI3Ff/zOqkJr/2MyyQ1KNl8UZgKYmIyfZ/0uUJmxNgSyhS3txI2pIoyY0Mq2hC8xZeXSfOi4l1WqvfVcu0mj6MAx3ACZ+DBFdTgDurQAAYSnuEV3hztvDjvzse8dcXJZ47gD5zPHzXzkKA=</latexit>

�i+1
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• Idea: turn each category into own unique 0-1 feature

nurse 1 0 0
admin 0 1 0

pharmacist 0 0 1
doctor 0 0 0

social worker 0 0 0

Encode categorical data

0 0
0 0
0 0
1 0
0 1

+

0 1

0

1

–

+

<latexit sha1_base64="h6xuxrBGsAX7ygboB7OlNkBCRt8=">AAAB7XicbVBNSwMxEJ3Ur1q/qh69BIvgqexKUY9FLx4r2A9ol5JNs21sNlmSrFCW/gcvHhTx6v/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61jEo1ZU2qhNKdkBgmuGRNy61gnUQzEoeCtcPx7cxvPzFtuJIPdpKwICZDySNOiXVSq5eMeJ/3yxWv6s2BV4mfkwrkaPTLX72BomnMpKWCGNP1vcQGGdGWU8GmpV5qWELomAxZ11FJYmaCbH7tFJ85ZYAjpV1Ji+fq74mMxMZM4tB1xsSOzLI3E//zuqmNroOMyyS1TNLFoigV2Co8ex0PuGbUiokjhGrubsV0RDSh1gVUciH4yy+vktZF1b+s1u5rlfpNHkcRTuAUzsGHK6jDHTSgCRQe4Rle4Q0p9ILe0ceitYDymWP4A/T5A5MUjyQ=</latexit>

�i
<latexit sha1_base64="f5FmI3iDgL+EhtxM5QlWVkY1aSM=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSIIQkmkqMeiF48V7Ae2oWy2k3bpZhN2N0IJ/RdePCji1X/jzX/jts1BWx8MPN6bYWZekAiujet+Oyura+sbm4Wt4vbO7t5+6eCwqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJYPZpygH9GB5CFn1FjpsZsMeS/j596kVyq7FXcGsky8nJQhR71X+ur2Y5ZGKA0TVOuO5ybGz6gynAmcFLupxoSyER1gx1JJI9R+Nrt4Qk6t0idhrGxJQ2bq74mMRlqPo8B2RtQM9aI3Ff/zOqkJr/2MyyQ1KNl8UZgKYmIyfZ/0uUJmxNgSyhS3txI2pIoyY0Mq2hC8xZeXSfOi4l1WqvfVcu0mj6MAx3ACZ+DBFdTgDurQAAYSnuEV3hztvDjvzse8dcXJZ47gD5zPHzXzkKA=</latexit>

�i+1
<latexit sha1_base64="Sa5jiDr1jKlyTR/CqwtHRh7DVDQ=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoMgCGE3BPUY9OIxgnlgsoTZySQZMju7zPQKYclfePGgiFf/xpt/4yTZgyYWNBRV3XR3BbEUBl3328mtrW9sbuW3Czu7e/sHxcOjpokSzXiDRTLS7YAaLoXiDRQoeTvWnIaB5K1gfDvzW09cGxGpB5zE3A/pUImBYBSt9NiNR6KXiovKtFcsuWV3DrJKvIyUIEO9V/zq9iOWhFwhk9SYjufG6KdUo2CSTwvdxPCYsjEd8o6liobc+On84ik5s0qfDCJtSyGZq78nUhoaMwkD2xlSHJllbyb+53USHFz7qVBxglyxxaJBIglGZPY+6QvNGcqJJZRpYW8lbEQ1ZWhDKtgQvOWXV0mzUvYuy9X7aql2k8WRhxM4hXPw4ApqcAd1aAADBc/wCm+OcV6cd+dj0Zpzsplj+APn8wc3eJCh</latexit>

�i+2
<latexit sha1_base64="wvY1/o6+nqp2hQ+u+YpDumfdr1M=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoMgCGFXg3oMevEYwTwwWcLspJMMmZ1dZmaFsOQvvHhQxKt/482/cZLsQRMLGoqqbrq7glhwbVz328mtrK6tb+Q3C1vbO7t7xf2Dho4SxbDOIhGpVkA1Ci6xbrgR2IoV0jAQ2AxGt1O/+YRK80g+mHGMfkgHkvc5o8ZKj514yLspP7uYdIslt+zOQJaJl5ESZKh1i1+dXsSSEKVhgmrd9tzY+ClVhjOBk0In0RhTNqIDbFsqaYjaT2cXT8iJVXqkHylb0pCZ+nsipaHW4zCwnSE1Q73oTcX/vHZi+td+ymWcGJRsvqifCGIiMn2f9LhCZsTYEsoUt7cSNqSKMmNDKtgQvMWXl0njvOxdliv3lVL1JosjD0dwDKfgwRVU4Q5qUAcGEp7hFd4c7bw4787HvDXnZDOH8AfO5w84/ZCi</latexit>

�i+3
<latexit sha1_base64="oXKshjZNWslx/jf3YQu4K3wFkhw=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSIIQkmkqMeiF48V7Ae2oWy2m3bpZhN2J0IJ/RdePCji1X/jzX/jts1BWx8MPN6bYWZekEhh0HW/nZXVtfWNzcJWcXtnd2+/dHDYNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbqd+64lrI2L1gOOE+xEdKBEKRtFKj91kKHqZOK9OeqWyW3FnIMvEy0kZctR7pa9uP2ZpxBUySY3peG6CfkY1Cib5pNhNDU8oG9EB71iqaMSNn80unpBTq/RJGGtbCslM/T2R0ciYcRTYzoji0Cx6U/E/r5NieO1nQiUpcsXmi8JUEozJ9H3SF5ozlGNLKNPC3krYkGrK0IZUtCF4iy8vk+ZFxbusVO+r5dpNHkcBjuEEzsCDK6jBHdShAQwUPMMrvDnGeXHenY9564qTzxzBHzifPzqCkKM=</latexit>

�i+4

<latexit sha1_base64="Sa5jiDr1jKlyTR/CqwtHRh7DVDQ=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoMgCGE3BPUY9OIxgnlgsoTZySQZMju7zPQKYclfePGgiFf/xpt/4yTZgyYWNBRV3XR3BbEUBl3328mtrW9sbuW3Czu7e/sHxcOjpokSzXiDRTLS7YAaLoXiDRQoeTvWnIaB5K1gfDvzW09cGxGpB5zE3A/pUImBYBSt9NiNR6KXiovKtFcsuWV3DrJKvIyUIEO9V/zq9iOWhFwhk9SYjufG6KdUo2CSTwvdxPCYsjEd8o6liobc+On84ik5s0qfDCJtSyGZq78nUhoaMwkD2xlSHJllbyb+53USHFz7qVBxglyxxaJBIglGZPY+6QvNGcqJJZRpYW8lbEQ1ZWhDKtgQvOWXV0mzUvYuy9X7aql2k8WRhxM4hXPw4ApqcAd1aAADBc/wCm+OcV6cd+dj0Zpzsplj+APn8wc3eJCh</latexit>

�i+2

<latexit sha1_base64="f5FmI3iDgL+EhtxM5QlWVkY1aSM=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSIIQkmkqMeiF48V7Ae2oWy2k3bpZhN2N0IJ/RdePCji1X/jzX/jts1BWx8MPN6bYWZekAiujet+Oyura+sbm4Wt4vbO7t5+6eCwqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJYPZpygH9GB5CFn1FjpsZsMeS/j596kVyq7FXcGsky8nJQhR71X+ur2Y5ZGKA0TVOuO5ybGz6gynAmcFLupxoSyER1gx1JJI9R+Nrt4Qk6t0idhrGxJQ2bq74mMRlqPo8B2RtQM9aI3Ff/zOqkJr/2MyyQ1KNl8UZgKYmIyfZ/0uUJmxNgSyhS3txI2pIoyY0Mq2hC8xZeXSfOi4l1WqvfVcu0mj6MAx3ACZ+DBFdTgDurQAAYSnuEV3hztvDjvzse8dcXJZ47gD5zPHzXzkKA=</latexit>

�i+1
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• Idea: turn each category into own unique 0-1 feature

nurse 1 0 0
admin 0 1 0

pharmacist 0 0 1
doctor 0 0 0

social worker 0 0 0

Encode categorical data

0 0
0 0
0 0
1 0
0 1

• “one-hot encoding”

<latexit sha1_base64="h6xuxrBGsAX7ygboB7OlNkBCRt8=">AAAB7XicbVBNSwMxEJ3Ur1q/qh69BIvgqexKUY9FLx4r2A9ol5JNs21sNlmSrFCW/gcvHhTx6v/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61jEo1ZU2qhNKdkBgmuGRNy61gnUQzEoeCtcPx7cxvPzFtuJIPdpKwICZDySNOiXVSq5eMeJ/3yxWv6s2BV4mfkwrkaPTLX72BomnMpKWCGNP1vcQGGdGWU8GmpV5qWELomAxZ11FJYmaCbH7tFJ85ZYAjpV1Ji+fq74mMxMZM4tB1xsSOzLI3E//zuqmNroOMyyS1TNLFoigV2Co8ex0PuGbUiokjhGrubsV0RDSh1gVUciH4yy+vktZF1b+s1u5rlfpNHkcRTuAUzsGHK6jDHTSgCRQe4Rle4Q0p9ILe0ceitYDymWP4A/T5A5MUjyQ=</latexit>

�i
<latexit sha1_base64="f5FmI3iDgL+EhtxM5QlWVkY1aSM=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSIIQkmkqMeiF48V7Ae2oWy2k3bpZhN2N0IJ/RdePCji1X/jzX/jts1BWx8MPN6bYWZekAiujet+Oyura+sbm4Wt4vbO7t5+6eCwqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJYPZpygH9GB5CFn1FjpsZsMeS/j596kVyq7FXcGsky8nJQhR71X+ur2Y5ZGKA0TVOuO5ybGz6gynAmcFLupxoSyER1gx1JJI9R+Nrt4Qk6t0idhrGxJQ2bq74mMRlqPo8B2RtQM9aI3Ff/zOqkJr/2MyyQ1KNl8UZgKYmIyfZ/0uUJmxNgSyhS3txI2pIoyY0Mq2hC8xZeXSfOi4l1WqvfVcu0mj6MAx3ACZ+DBFdTgDurQAAYSnuEV3hztvDjvzse8dcXJZ47gD5zPHzXzkKA=</latexit>

�i+1
<latexit sha1_base64="Sa5jiDr1jKlyTR/CqwtHRh7DVDQ=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoMgCGE3BPUY9OIxgnlgsoTZySQZMju7zPQKYclfePGgiFf/xpt/4yTZgyYWNBRV3XR3BbEUBl3328mtrW9sbuW3Czu7e/sHxcOjpokSzXiDRTLS7YAaLoXiDRQoeTvWnIaB5K1gfDvzW09cGxGpB5zE3A/pUImBYBSt9NiNR6KXiovKtFcsuWV3DrJKvIyUIEO9V/zq9iOWhFwhk9SYjufG6KdUo2CSTwvdxPCYsjEd8o6liobc+On84ik5s0qfDCJtSyGZq78nUhoaMwkD2xlSHJllbyb+53USHFz7qVBxglyxxaJBIglGZPY+6QvNGcqJJZRpYW8lbEQ1ZWhDKtgQvOWXV0mzUvYuy9X7aql2k8WRhxM4hXPw4ApqcAd1aAADBc/wCm+OcV6cd+dj0Zpzsplj+APn8wc3eJCh</latexit>

�i+2
<latexit sha1_base64="wvY1/o6+nqp2hQ+u+YpDumfdr1M=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoMgCGFXg3oMevEYwTwwWcLspJMMmZ1dZmaFsOQvvHhQxKt/482/cZLsQRMLGoqqbrq7glhwbVz328mtrK6tb+Q3C1vbO7t7xf2Dho4SxbDOIhGpVkA1Ci6xbrgR2IoV0jAQ2AxGt1O/+YRK80g+mHGMfkgHkvc5o8ZKj514yLspP7uYdIslt+zOQJaJl5ESZKh1i1+dXsSSEKVhgmrd9tzY+ClVhjOBk0In0RhTNqIDbFsqaYjaT2cXT8iJVXqkHylb0pCZ+nsipaHW4zCwnSE1Q73oTcX/vHZi+td+ymWcGJRsvqifCGIiMn2f9LhCZsTYEsoUt7cSNqSKMmNDKtgQvMWXl0njvOxdliv3lVL1JosjD0dwDKfgwRVU4Q5qUAcGEp7hFd4c7bw4787HvDXnZDOH8AfO5w84/ZCi</latexit>

�i+3
<latexit sha1_base64="oXKshjZNWslx/jf3YQu4K3wFkhw=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSIIQkmkqMeiF48V7Ae2oWy2m3bpZhN2J0IJ/RdePCji1X/jzX/jts1BWx8MPN6bYWZekEhh0HW/nZXVtfWNzcJWcXtnd2+/dHDYNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbqd+64lrI2L1gOOE+xEdKBEKRtFKj91kKHqZOK9OeqWyW3FnIMvEy0kZctR7pa9uP2ZpxBUySY3peG6CfkY1Cib5pNhNDU8oG9EB71iqaMSNn80unpBTq/RJGGtbCslM/T2R0ciYcRTYzoji0Cx6U/E/r5NieO1nQiUpcsXmi8JUEozJ9H3SF5ozlGNLKNPC3krYkGrK0IZUtCF4iy8vk+ZFxbusVO+r5dpNHkcBjuEEzsCDK6jBHdShAQwUPMMrvDnGeXHenY9564qTzxzBHzifPzqCkKM=</latexit>

�i+4

<latexit sha1_base64="Sa5jiDr1jKlyTR/CqwtHRh7DVDQ=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoMgCGE3BPUY9OIxgnlgsoTZySQZMju7zPQKYclfePGgiFf/xpt/4yTZgyYWNBRV3XR3BbEUBl3328mtrW9sbuW3Czu7e/sHxcOjpokSzXiDRTLS7YAaLoXiDRQoeTvWnIaB5K1gfDvzW09cGxGpB5zE3A/pUImBYBSt9NiNR6KXiovKtFcsuWV3DrJKvIyUIEO9V/zq9iOWhFwhk9SYjufG6KdUo2CSTwvdxPCYsjEd8o6liobc+On84ik5s0qfDCJtSyGZq78nUhoaMwkD2xlSHJllbyb+53USHFz7qVBxglyxxaJBIglGZPY+6QvNGcqJJZRpYW8lbEQ1ZWhDKtgQvOWXV0mzUvYuy9X7aql2k8WRhxM4hXPw4ApqcAd1aAADBc/wCm+OcV6cd+dj0Zpzsplj+APn8wc3eJCh</latexit>

�i+2

<latexit sha1_base64="f5FmI3iDgL+EhtxM5QlWVkY1aSM=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSIIQkmkqMeiF48V7Ae2oWy2k3bpZhN2N0IJ/RdePCji1X/jzX/jts1BWx8MPN6bYWZekAiujet+Oyura+sbm4Wt4vbO7t5+6eCwqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJYPZpygH9GB5CFn1FjpsZsMeS/j596kVyq7FXcGsky8nJQhR71X+ur2Y5ZGKA0TVOuO5ybGz6gynAmcFLupxoSyER1gx1JJI9R+Nrt4Qk6t0idhrGxJQ2bq74mMRlqPo8B2RtQM9aI3Ff/zOqkJr/2MyyQ1KNl8UZgKYmIyfZ/0uUJmxNgSyhS3txI2pIoyY0Mq2hC8xZeXSfOi4l1WqvfVcu0mj6MAx3ACZ+DBFdTgDurQAAYSnuEV3hztvDjvzse8dcXJZ47gD5zPHzXzkKA=</latexit>

�i+1
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has heart 
disease?

1 no

2 no

3 yes

4 no
11

resting 
heart rate 

(bpm)
pain? job medicines age

family 
income 
(USD)

55 0 nurse pain 40s 133000

71 0 admin beta blockers, 
pain 20s 34000

89 1 nurse beta blockers 50s 40000

67 0 doctor none 50s 120000

• Identify the features and encode as real numbers
Encode data in usable form
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has heart 
disease?

1 no

2 no

3 yes

4 no

resting 
heart rate 

(bpm)
pain? j1,j2,j3,j4,j5 medicines age
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(USD)

55 0 1,0,0,0,0 pain 40s 133000

71 0 0,1,0,0,0 beta blockers, 
pain 20s 34000

89 1 1,0,0,0,0 beta blockers 50s 40000

67 0 0,0,0,1,0 none 50s 120000

• Identify the features and encode as real numbers
Encode data in usable form
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pain
pain & beta blockers

beta blockers
no medications

Encode categorical data
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• Should we use one-hot encoding?

pain
pain & beta blockers

beta blockers
no medications

Encode categorical data
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• Should we use one-hot encoding?

pain 1 0 0
pain & beta blockers 0 1 0

beta blockers 0 0 1
no medications 0 0 0

Encode categorical data

0
0
0
1

<latexit sha1_base64="h6xuxrBGsAX7ygboB7OlNkBCRt8=">AAAB7XicbVBNSwMxEJ3Ur1q/qh69BIvgqexKUY9FLx4r2A9ol5JNs21sNlmSrFCW/gcvHhTx6v/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61jEo1ZU2qhNKdkBgmuGRNy61gnUQzEoeCtcPx7cxvPzFtuJIPdpKwICZDySNOiXVSq5eMeJ/3yxWv6s2BV4mfkwrkaPTLX72BomnMpKWCGNP1vcQGGdGWU8GmpV5qWELomAxZ11FJYmaCbH7tFJ85ZYAjpV1Ji+fq74mMxMZM4tB1xsSOzLI3E//zuqmNroOMyyS1TNLFoigV2Co8ex0PuGbUiokjhGrubsV0RDSh1gVUciH4yy+vktZF1b+s1u5rlfpNHkcRTuAUzsGHK6jDHTSgCRQe4Rle4Q0p9ILe0ceitYDymWP4A/T5A5MUjyQ=</latexit>

�i
<latexit sha1_base64="f5FmI3iDgL+EhtxM5QlWVkY1aSM=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSIIQkmkqMeiF48V7Ae2oWy2k3bpZhN2N0IJ/RdePCji1X/jzX/jts1BWx8MPN6bYWZekAiujet+Oyura+sbm4Wt4vbO7t5+6eCwqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJYPZpygH9GB5CFn1FjpsZsMeS/j596kVyq7FXcGsky8nJQhR71X+ur2Y5ZGKA0TVOuO5ybGz6gynAmcFLupxoSyER1gx1JJI9R+Nrt4Qk6t0idhrGxJQ2bq74mMRlqPo8B2RtQM9aI3Ff/zOqkJr/2MyyQ1KNl8UZgKYmIyfZ/0uUJmxNgSyhS3txI2pIoyY0Mq2hC8xZeXSfOi4l1WqvfVcu0mj6MAx3ACZ+DBFdTgDurQAAYSnuEV3hztvDjvzse8dcXJZ47gD5zPHzXzkKA=</latexit>

�i+1
<latexit sha1_base64="Sa5jiDr1jKlyTR/CqwtHRh7DVDQ=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoMgCGE3BPUY9OIxgnlgsoTZySQZMju7zPQKYclfePGgiFf/xpt/4yTZgyYWNBRV3XR3BbEUBl3328mtrW9sbuW3Czu7e/sHxcOjpokSzXiDRTLS7YAaLoXiDRQoeTvWnIaB5K1gfDvzW09cGxGpB5zE3A/pUImBYBSt9NiNR6KXiovKtFcsuWV3DrJKvIyUIEO9V/zq9iOWhFwhk9SYjufG6KdUo2CSTwvdxPCYsjEd8o6liobc+On84ik5s0qfDCJtSyGZq78nUhoaMwkD2xlSHJllbyb+53USHFz7qVBxglyxxaJBIglGZPY+6QvNGcqJJZRpYW8lbEQ1ZWhDKtgQvOWXV0mzUvYuy9X7aql2k8WRhxM4hXPw4ApqcAd1aAADBc/wCm+OcV6cd+dj0Zpzsplj+APn8wc3eJCh</latexit>

�i+2
<latexit sha1_base64="wvY1/o6+nqp2hQ+u+YpDumfdr1M=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoMgCGFXg3oMevEYwTwwWcLspJMMmZ1dZmaFsOQvvHhQxKt/482/cZLsQRMLGoqqbrq7glhwbVz328mtrK6tb+Q3C1vbO7t7xf2Dho4SxbDOIhGpVkA1Ci6xbrgR2IoV0jAQ2AxGt1O/+YRK80g+mHGMfkgHkvc5o8ZKj514yLspP7uYdIslt+zOQJaJl5ESZKh1i1+dXsSSEKVhgmrd9tzY+ClVhjOBk0In0RhTNqIDbFsqaYjaT2cXT8iJVXqkHylb0pCZ+nsipaHW4zCwnSE1Q73oTcX/vHZi+td+ymWcGJRsvqifCGIiMn2f9LhCZsTYEsoUt7cSNqSKMmNDKtgQvMWXl0njvOxdliv3lVL1JosjD0dwDKfgwRVU4Q5qUAcGEp7hFd4c7bw4787HvDXnZDOH8AfO5w84/ZCi</latexit>

�i+3
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• Should we use one-hot encoding?

pain 1 0 0
pain & beta blockers 0 1 0

beta blockers 0 0 1
no medications 0 0 0

Encode categorical data

0
0
0
1

• Idea: factored encoding

<latexit sha1_base64="h6xuxrBGsAX7ygboB7OlNkBCRt8=">AAAB7XicbVBNSwMxEJ3Ur1q/qh69BIvgqexKUY9FLx4r2A9ol5JNs21sNlmSrFCW/gcvHhTx6v/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61jEo1ZU2qhNKdkBgmuGRNy61gnUQzEoeCtcPx7cxvPzFtuJIPdpKwICZDySNOiXVSq5eMeJ/3yxWv6s2BV4mfkwrkaPTLX72BomnMpKWCGNP1vcQGGdGWU8GmpV5qWELomAxZ11FJYmaCbH7tFJ85ZYAjpV1Ji+fq74mMxMZM4tB1xsSOzLI3E//zuqmNroOMyyS1TNLFoigV2Co8ex0PuGbUiokjhGrubsV0RDSh1gVUciH4yy+vktZF1b+s1u5rlfpNHkcRTuAUzsGHK6jDHTSgCRQe4Rle4Q0p9ILe0ceitYDymWP4A/T5A5MUjyQ=</latexit>

�i
<latexit sha1_base64="f5FmI3iDgL+EhtxM5QlWVkY1aSM=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSIIQkmkqMeiF48V7Ae2oWy2k3bpZhN2N0IJ/RdePCji1X/jzX/jts1BWx8MPN6bYWZekAiujet+Oyura+sbm4Wt4vbO7t5+6eCwqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJYPZpygH9GB5CFn1FjpsZsMeS/j596kVyq7FXcGsky8nJQhR71X+ur2Y5ZGKA0TVOuO5ybGz6gynAmcFLupxoSyER1gx1JJI9R+Nrt4Qk6t0idhrGxJQ2bq74mMRlqPo8B2RtQM9aI3Ff/zOqkJr/2MyyQ1KNl8UZgKYmIyfZ/0uUJmxNgSyhS3txI2pIoyY0Mq2hC8xZeXSfOi4l1WqvfVcu0mj6MAx3ACZ+DBFdTgDurQAAYSnuEV3hztvDjvzse8dcXJZ47gD5zPHzXzkKA=</latexit>

�i+1
<latexit sha1_base64="Sa5jiDr1jKlyTR/CqwtHRh7DVDQ=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoMgCGE3BPUY9OIxgnlgsoTZySQZMju7zPQKYclfePGgiFf/xpt/4yTZgyYWNBRV3XR3BbEUBl3328mtrW9sbuW3Czu7e/sHxcOjpokSzXiDRTLS7YAaLoXiDRQoeTvWnIaB5K1gfDvzW09cGxGpB5zE3A/pUImBYBSt9NiNR6KXiovKtFcsuWV3DrJKvIyUIEO9V/zq9iOWhFwhk9SYjufG6KdUo2CSTwvdxPCYsjEd8o6liobc+On84ik5s0qfDCJtSyGZq78nUhoaMwkD2xlSHJllbyb+53USHFz7qVBxglyxxaJBIglGZPY+6QvNGcqJJZRpYW8lbEQ1ZWhDKtgQvOWXV0mzUvYuy9X7aql2k8WRhxM4hXPw4ApqcAd1aAADBc/wCm+OcV6cd+dj0Zpzsplj+APn8wc3eJCh</latexit>

�i+2
<latexit sha1_base64="wvY1/o6+nqp2hQ+u+YpDumfdr1M=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoMgCGFXg3oMevEYwTwwWcLspJMMmZ1dZmaFsOQvvHhQxKt/482/cZLsQRMLGoqqbrq7glhwbVz328mtrK6tb+Q3C1vbO7t7xf2Dho4SxbDOIhGpVkA1Ci6xbrgR2IoV0jAQ2AxGt1O/+YRK80g+mHGMfkgHkvc5o8ZKj514yLspP7uYdIslt+zOQJaJl5ESZKh1i1+dXsSSEKVhgmrd9tzY+ClVhjOBk0In0RhTNqIDbFsqaYjaT2cXT8iJVXqkHylb0pCZ+nsipaHW4zCwnSE1Q73oTcX/vHZi+td+ymWcGJRsvqifCGIiMn2f9LhCZsTYEsoUt7cSNqSKMmNDKtgQvMWXl0njvOxdliv3lVL1JosjD0dwDKfgwRVU4Q5qUAcGEp7hFd4c7bw4787HvDXnZDOH8AfO5w84/ZCi</latexit>

�i+3
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• Should we use one-hot encoding?

pain 1 0 0
pain & beta blockers 0 1 0

beta blockers 0 0 1
no medications 0 0 0

Encode categorical data

0
0
0
1

• Idea: factored encoding

pain 1 0
pain & beta blockers 1 1

beta blockers 0 1
no medications 0 0

<latexit sha1_base64="h6xuxrBGsAX7ygboB7OlNkBCRt8=">AAAB7XicbVBNSwMxEJ3Ur1q/qh69BIvgqexKUY9FLx4r2A9ol5JNs21sNlmSrFCW/gcvHhTx6v/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61jEo1ZU2qhNKdkBgmuGRNy61gnUQzEoeCtcPx7cxvPzFtuJIPdpKwICZDySNOiXVSq5eMeJ/3yxWv6s2BV4mfkwrkaPTLX72BomnMpKWCGNP1vcQGGdGWU8GmpV5qWELomAxZ11FJYmaCbH7tFJ85ZYAjpV1Ji+fq74mMxMZM4tB1xsSOzLI3E//zuqmNroOMyyS1TNLFoigV2Co8ex0PuGbUiokjhGrubsV0RDSh1gVUciH4yy+vktZF1b+s1u5rlfpNHkcRTuAUzsGHK6jDHTSgCRQe4Rle4Q0p9ILe0ceitYDymWP4A/T5A5MUjyQ=</latexit>

�i
<latexit sha1_base64="f5FmI3iDgL+EhtxM5QlWVkY1aSM=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSIIQkmkqMeiF48V7Ae2oWy2k3bpZhN2N0IJ/RdePCji1X/jzX/jts1BWx8MPN6bYWZekAiujet+Oyura+sbm4Wt4vbO7t5+6eCwqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJYPZpygH9GB5CFn1FjpsZsMeS/j596kVyq7FXcGsky8nJQhR71X+ur2Y5ZGKA0TVOuO5ybGz6gynAmcFLupxoSyER1gx1JJI9R+Nrt4Qk6t0idhrGxJQ2bq74mMRlqPo8B2RtQM9aI3Ff/zOqkJr/2MyyQ1KNl8UZgKYmIyfZ/0uUJmxNgSyhS3txI2pIoyY0Mq2hC8xZeXSfOi4l1WqvfVcu0mj6MAx3ACZ+DBFdTgDurQAAYSnuEV3hztvDjvzse8dcXJZ47gD5zPHzXzkKA=</latexit>

�i+1
<latexit sha1_base64="Sa5jiDr1jKlyTR/CqwtHRh7DVDQ=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoMgCGE3BPUY9OIxgnlgsoTZySQZMju7zPQKYclfePGgiFf/xpt/4yTZgyYWNBRV3XR3BbEUBl3328mtrW9sbuW3Czu7e/sHxcOjpokSzXiDRTLS7YAaLoXiDRQoeTvWnIaB5K1gfDvzW09cGxGpB5zE3A/pUImBYBSt9NiNR6KXiovKtFcsuWV3DrJKvIyUIEO9V/zq9iOWhFwhk9SYjufG6KdUo2CSTwvdxPCYsjEd8o6liobc+On84ik5s0qfDCJtSyGZq78nUhoaMwkD2xlSHJllbyb+53USHFz7qVBxglyxxaJBIglGZPY+6QvNGcqJJZRpYW8lbEQ1ZWhDKtgQvOWXV0mzUvYuy9X7aql2k8WRhxM4hXPw4ApqcAd1aAADBc/wCm+OcV6cd+dj0Zpzsplj+APn8wc3eJCh</latexit>

�i+2
<latexit sha1_base64="wvY1/o6+nqp2hQ+u+YpDumfdr1M=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoMgCGFXg3oMevEYwTwwWcLspJMMmZ1dZmaFsOQvvHhQxKt/482/cZLsQRMLGoqqbrq7glhwbVz328mtrK6tb+Q3C1vbO7t7xf2Dho4SxbDOIhGpVkA1Ci6xbrgR2IoV0jAQ2AxGt1O/+YRK80g+mHGMfkgHkvc5o8ZKj514yLspP7uYdIslt+zOQJaJl5ESZKh1i1+dXsSSEKVhgmrd9tzY+ClVhjOBk0In0RhTNqIDbFsqaYjaT2cXT8iJVXqkHylb0pCZ+nsipaHW4zCwnSE1Q73oTcX/vHZi+td+ymWcGJRsvqifCGIiMn2f9LhCZsTYEsoUt7cSNqSKMmNDKtgQvMWXl0njvOxdliv3lVL1JosjD0dwDKfgwRVU4Q5qUAcGEp7hFd4c7bw4787HvDXnZDOH8AfO5w84/ZCi</latexit>

�i+3

<latexit sha1_base64="h6xuxrBGsAX7ygboB7OlNkBCRt8=">AAAB7XicbVBNSwMxEJ3Ur1q/qh69BIvgqexKUY9FLx4r2A9ol5JNs21sNlmSrFCW/gcvHhTx6v/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61jEo1ZU2qhNKdkBgmuGRNy61gnUQzEoeCtcPx7cxvPzFtuJIPdpKwICZDySNOiXVSq5eMeJ/3yxWv6s2BV4mfkwrkaPTLX72BomnMpKWCGNP1vcQGGdGWU8GmpV5qWELomAxZ11FJYmaCbH7tFJ85ZYAjpV1Ji+fq74mMxMZM4tB1xsSOzLI3E//zuqmNroOMyyS1TNLFoigV2Co8ex0PuGbUiokjhGrubsV0RDSh1gVUciH4yy+vktZF1b+s1u5rlfpNHkcRTuAUzsGHK6jDHTSgCRQe4Rle4Q0p9ILe0ceitYDymWP4A/T5A5MUjyQ=</latexit>

�i
<latexit sha1_base64="f5FmI3iDgL+EhtxM5QlWVkY1aSM=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSIIQkmkqMeiF48V7Ae2oWy2k3bpZhN2N0IJ/RdePCji1X/jzX/jts1BWx8MPN6bYWZekAiujet+Oyura+sbm4Wt4vbO7t5+6eCwqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJYPZpygH9GB5CFn1FjpsZsMeS/j596kVyq7FXcGsky8nJQhR71X+ur2Y5ZGKA0TVOuO5ybGz6gynAmcFLupxoSyER1gx1JJI9R+Nrt4Qk6t0idhrGxJQ2bq74mMRlqPo8B2RtQM9aI3Ff/zOqkJr/2MyyQ1KNl8UZgKYmIyfZ/0uUJmxNgSyhS3txI2pIoyY0Mq2hC8xZeXSfOi4l1WqvfVcu0mj6MAx3ACZ+DBFdTgDurQAAYSnuEV3hztvDjvzse8dcXJZ47gD5zPHzXzkKA=</latexit>

�i+1
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• Should we use one-hot encoding?

pain 1 0 0
pain & beta blockers 0 1 0

beta blockers 0 0 1
no medications 0 0 0

Encode categorical data

0
0
0
1

• Idea: factored encoding

pain 1 0
pain & beta blockers 1 1

beta blockers 0 1
no medications 0 0 –

–

0 1

+

0

1

+

<latexit sha1_base64="h6xuxrBGsAX7ygboB7OlNkBCRt8=">AAAB7XicbVBNSwMxEJ3Ur1q/qh69BIvgqexKUY9FLx4r2A9ol5JNs21sNlmSrFCW/gcvHhTx6v/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61jEo1ZU2qhNKdkBgmuGRNy61gnUQzEoeCtcPx7cxvPzFtuJIPdpKwICZDySNOiXVSq5eMeJ/3yxWv6s2BV4mfkwrkaPTLX72BomnMpKWCGNP1vcQGGdGWU8GmpV5qWELomAxZ11FJYmaCbH7tFJ85ZYAjpV1Ji+fq74mMxMZM4tB1xsSOzLI3E//zuqmNroOMyyS1TNLFoigV2Co8ex0PuGbUiokjhGrubsV0RDSh1gVUciH4yy+vktZF1b+s1u5rlfpNHkcRTuAUzsGHK6jDHTSgCRQe4Rle4Q0p9ILe0ceitYDymWP4A/T5A5MUjyQ=</latexit>

�i
<latexit sha1_base64="f5FmI3iDgL+EhtxM5QlWVkY1aSM=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSIIQkmkqMeiF48V7Ae2oWy2k3bpZhN2N0IJ/RdePCji1X/jzX/jts1BWx8MPN6bYWZekAiujet+Oyura+sbm4Wt4vbO7t5+6eCwqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJYPZpygH9GB5CFn1FjpsZsMeS/j596kVyq7FXcGsky8nJQhR71X+ur2Y5ZGKA0TVOuO5ybGz6gynAmcFLupxoSyER1gx1JJI9R+Nrt4Qk6t0idhrGxJQ2bq74mMRlqPo8B2RtQM9aI3Ff/zOqkJr/2MyyQ1KNl8UZgKYmIyfZ/0uUJmxNgSyhS3txI2pIoyY0Mq2hC8xZeXSfOi4l1WqvfVcu0mj6MAx3ACZ+DBFdTgDurQAAYSnuEV3hztvDjvzse8dcXJZ47gD5zPHzXzkKA=</latexit>

�i+1

<latexit sha1_base64="h6xuxrBGsAX7ygboB7OlNkBCRt8=">AAAB7XicbVBNSwMxEJ3Ur1q/qh69BIvgqexKUY9FLx4r2A9ol5JNs21sNlmSrFCW/gcvHhTx6v/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61jEo1ZU2qhNKdkBgmuGRNy61gnUQzEoeCtcPx7cxvPzFtuJIPdpKwICZDySNOiXVSq5eMeJ/3yxWv6s2BV4mfkwrkaPTLX72BomnMpKWCGNP1vcQGGdGWU8GmpV5qWELomAxZ11FJYmaCbH7tFJ85ZYAjpV1Ji+fq74mMxMZM4tB1xsSOzLI3E//zuqmNroOMyyS1TNLFoigV2Co8ex0PuGbUiokjhGrubsV0RDSh1gVUciH4yy+vktZF1b+s1u5rlfpNHkcRTuAUzsGHK6jDHTSgCRQe4Rle4Q0p9ILe0ceitYDymWP4A/T5A5MUjyQ=</latexit>

�i

<latexit sha1_base64="f5FmI3iDgL+EhtxM5QlWVkY1aSM=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSIIQkmkqMeiF48V7Ae2oWy2k3bpZhN2N0IJ/RdePCji1X/jzX/jts1BWx8MPN6bYWZekAiujet+Oyura+sbm4Wt4vbO7t5+6eCwqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJYPZpygH9GB5CFn1FjpsZsMeS/j596kVyq7FXcGsky8nJQhR71X+ur2Y5ZGKA0TVOuO5ybGz6gynAmcFLupxoSyER1gx1JJI9R+Nrt4Qk6t0idhrGxJQ2bq74mMRlqPo8B2RtQM9aI3Ff/zOqkJr/2MyyQ1KNl8UZgKYmIyfZ/0uUJmxNgSyhS3txI2pIoyY0Mq2hC8xZeXSfOi4l1WqvfVcu0mj6MAx3ACZ+DBFdTgDurQAAYSnuEV3hztvDjvzse8dcXJZ47gD5zPHzXzkKA=</latexit>

�i+1

<latexit sha1_base64="h6xuxrBGsAX7ygboB7OlNkBCRt8=">AAAB7XicbVBNSwMxEJ3Ur1q/qh69BIvgqexKUY9FLx4r2A9ol5JNs21sNlmSrFCW/gcvHhTx6v/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61jEo1ZU2qhNKdkBgmuGRNy61gnUQzEoeCtcPx7cxvPzFtuJIPdpKwICZDySNOiXVSq5eMeJ/3yxWv6s2BV4mfkwrkaPTLX72BomnMpKWCGNP1vcQGGdGWU8GmpV5qWELomAxZ11FJYmaCbH7tFJ85ZYAjpV1Ji+fq74mMxMZM4tB1xsSOzLI3E//zuqmNroOMyyS1TNLFoigV2Co8ex0PuGbUiokjhGrubsV0RDSh1gVUciH4yy+vktZF1b+s1u5rlfpNHkcRTuAUzsGHK6jDHTSgCRQe4Rle4Q0p9ILe0ceitYDymWP4A/T5A5MUjyQ=</latexit>

�i
<latexit sha1_base64="f5FmI3iDgL+EhtxM5QlWVkY1aSM=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSIIQkmkqMeiF48V7Ae2oWy2k3bpZhN2N0IJ/RdePCji1X/jzX/jts1BWx8MPN6bYWZekAiujet+Oyura+sbm4Wt4vbO7t5+6eCwqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJYPZpygH9GB5CFn1FjpsZsMeS/j596kVyq7FXcGsky8nJQhR71X+ur2Y5ZGKA0TVOuO5ybGz6gynAmcFLupxoSyER1gx1JJI9R+Nrt4Qk6t0idhrGxJQ2bq74mMRlqPo8B2RtQM9aI3Ff/zOqkJr/2MyyQ1KNl8UZgKYmIyfZ/0uUJmxNgSyhS3txI2pIoyY0Mq2hC8xZeXSfOi4l1WqvfVcu0mj6MAx3ACZ+DBFdTgDurQAAYSnuEV3hztvDjvzse8dcXJZ47gD5zPHzXzkKA=</latexit>

�i+1
<latexit sha1_base64="Sa5jiDr1jKlyTR/CqwtHRh7DVDQ=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoMgCGE3BPUY9OIxgnlgsoTZySQZMju7zPQKYclfePGgiFf/xpt/4yTZgyYWNBRV3XR3BbEUBl3328mtrW9sbuW3Czu7e/sHxcOjpokSzXiDRTLS7YAaLoXiDRQoeTvWnIaB5K1gfDvzW09cGxGpB5zE3A/pUImBYBSt9NiNR6KXiovKtFcsuWV3DrJKvIyUIEO9V/zq9iOWhFwhk9SYjufG6KdUo2CSTwvdxPCYsjEd8o6liobc+On84ik5s0qfDCJtSyGZq78nUhoaMwkD2xlSHJllbyb+53USHFz7qVBxglyxxaJBIglGZPY+6QvNGcqJJZRpYW8lbEQ1ZWhDKtgQvOWXV0mzUvYuy9X7aql2k8WRhxM4hXPw4ApqcAd1aAADBc/wCm+OcV6cd+dj0Zpzsplj+APn8wc3eJCh</latexit>

�i+2
<latexit sha1_base64="wvY1/o6+nqp2hQ+u+YpDumfdr1M=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoMgCGFXg3oMevEYwTwwWcLspJMMmZ1dZmaFsOQvvHhQxKt/482/cZLsQRMLGoqqbrq7glhwbVz328mtrK6tb+Q3C1vbO7t7xf2Dho4SxbDOIhGpVkA1Ci6xbrgR2IoV0jAQ2AxGt1O/+YRK80g+mHGMfkgHkvc5o8ZKj514yLspP7uYdIslt+zOQJaJl5ESZKh1i1+dXsSSEKVhgmrd9tzY+ClVhjOBk0In0RhTNqIDbFsqaYjaT2cXT8iJVXqkHylb0pCZ+nsipaHW4zCwnSE1Q73oTcX/vHZi+td+ymWcGJRsvqifCGIiMn2f9LhCZsTYEsoUt7cSNqSKMmNDKtgQvMWXl0njvOxdliv3lVL1JosjD0dwDKfgwRVU4Q5qUAcGEp7hFd4c7bw4787HvDXnZDOH8AfO5w84/ZCi</latexit>

�i+3
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• Should we use one-hot encoding?

pain 1 0 0
pain & beta blockers 0 1 0

beta blockers 0 0 1
no medications 0 0 0

Encode categorical data

0
0
0
1

• Idea: factored encoding

pain 1 0
pain & beta blockers 1 1

beta blockers 0 1
no medications 0 0

+

–

0 1

+

0

1

–

<latexit sha1_base64="h6xuxrBGsAX7ygboB7OlNkBCRt8=">AAAB7XicbVBNSwMxEJ3Ur1q/qh69BIvgqexKUY9FLx4r2A9ol5JNs21sNlmSrFCW/gcvHhTx6v/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61jEo1ZU2qhNKdkBgmuGRNy61gnUQzEoeCtcPx7cxvPzFtuJIPdpKwICZDySNOiXVSq5eMeJ/3yxWv6s2BV4mfkwrkaPTLX72BomnMpKWCGNP1vcQGGdGWU8GmpV5qWELomAxZ11FJYmaCbH7tFJ85ZYAjpV1Ji+fq74mMxMZM4tB1xsSOzLI3E//zuqmNroOMyyS1TNLFoigV2Co8ex0PuGbUiokjhGrubsV0RDSh1gVUciH4yy+vktZF1b+s1u5rlfpNHkcRTuAUzsGHK6jDHTSgCRQe4Rle4Q0p9ILe0ceitYDymWP4A/T5A5MUjyQ=</latexit>

�i
<latexit sha1_base64="f5FmI3iDgL+EhtxM5QlWVkY1aSM=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSIIQkmkqMeiF48V7Ae2oWy2k3bpZhN2N0IJ/RdePCji1X/jzX/jts1BWx8MPN6bYWZekAiujet+Oyura+sbm4Wt4vbO7t5+6eCwqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJYPZpygH9GB5CFn1FjpsZsMeS/j596kVyq7FXcGsky8nJQhR71X+ur2Y5ZGKA0TVOuO5ybGz6gynAmcFLupxoSyER1gx1JJI9R+Nrt4Qk6t0idhrGxJQ2bq74mMRlqPo8B2RtQM9aI3Ff/zOqkJr/2MyyQ1KNl8UZgKYmIyfZ/0uUJmxNgSyhS3txI2pIoyY0Mq2hC8xZeXSfOi4l1WqvfVcu0mj6MAx3ACZ+DBFdTgDurQAAYSnuEV3hztvDjvzse8dcXJZ47gD5zPHzXzkKA=</latexit>

�i+1

<latexit sha1_base64="h6xuxrBGsAX7ygboB7OlNkBCRt8=">AAAB7XicbVBNSwMxEJ3Ur1q/qh69BIvgqexKUY9FLx4r2A9ol5JNs21sNlmSrFCW/gcvHhTx6v/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61jEo1ZU2qhNKdkBgmuGRNy61gnUQzEoeCtcPx7cxvPzFtuJIPdpKwICZDySNOiXVSq5eMeJ/3yxWv6s2BV4mfkwrkaPTLX72BomnMpKWCGNP1vcQGGdGWU8GmpV5qWELomAxZ11FJYmaCbH7tFJ85ZYAjpV1Ji+fq74mMxMZM4tB1xsSOzLI3E//zuqmNroOMyyS1TNLFoigV2Co8ex0PuGbUiokjhGrubsV0RDSh1gVUciH4yy+vktZF1b+s1u5rlfpNHkcRTuAUzsGHK6jDHTSgCRQe4Rle4Q0p9ILe0ceitYDymWP4A/T5A5MUjyQ=</latexit>

�i

<latexit sha1_base64="f5FmI3iDgL+EhtxM5QlWVkY1aSM=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSIIQkmkqMeiF48V7Ae2oWy2k3bpZhN2N0IJ/RdePCji1X/jzX/jts1BWx8MPN6bYWZekAiujet+Oyura+sbm4Wt4vbO7t5+6eCwqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJYPZpygH9GB5CFn1FjpsZsMeS/j596kVyq7FXcGsky8nJQhR71X+ur2Y5ZGKA0TVOuO5ybGz6gynAmcFLupxoSyER1gx1JJI9R+Nrt4Qk6t0idhrGxJQ2bq74mMRlqPo8B2RtQM9aI3Ff/zOqkJr/2MyyQ1KNl8UZgKYmIyfZ/0uUJmxNgSyhS3txI2pIoyY0Mq2hC8xZeXSfOi4l1WqvfVcu0mj6MAx3ACZ+DBFdTgDurQAAYSnuEV3hztvDjvzse8dcXJZ47gD5zPHzXzkKA=</latexit>

�i+1

<latexit sha1_base64="h6xuxrBGsAX7ygboB7OlNkBCRt8=">AAAB7XicbVBNSwMxEJ3Ur1q/qh69BIvgqexKUY9FLx4r2A9ol5JNs21sNlmSrFCW/gcvHhTx6v/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61jEo1ZU2qhNKdkBgmuGRNy61gnUQzEoeCtcPx7cxvPzFtuJIPdpKwICZDySNOiXVSq5eMeJ/3yxWv6s2BV4mfkwrkaPTLX72BomnMpKWCGNP1vcQGGdGWU8GmpV5qWELomAxZ11FJYmaCbH7tFJ85ZYAjpV1Ji+fq74mMxMZM4tB1xsSOzLI3E//zuqmNroOMyyS1TNLFoigV2Co8ex0PuGbUiokjhGrubsV0RDSh1gVUciH4yy+vktZF1b+s1u5rlfpNHkcRTuAUzsGHK6jDHTSgCRQe4Rle4Q0p9ILe0ceitYDymWP4A/T5A5MUjyQ=</latexit>

�i
<latexit sha1_base64="f5FmI3iDgL+EhtxM5QlWVkY1aSM=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSIIQkmkqMeiF48V7Ae2oWy2k3bpZhN2N0IJ/RdePCji1X/jzX/jts1BWx8MPN6bYWZekAiujet+Oyura+sbm4Wt4vbO7t5+6eCwqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJYPZpygH9GB5CFn1FjpsZsMeS/j596kVyq7FXcGsky8nJQhR71X+ur2Y5ZGKA0TVOuO5ybGz6gynAmcFLupxoSyER1gx1JJI9R+Nrt4Qk6t0idhrGxJQ2bq74mMRlqPo8B2RtQM9aI3Ff/zOqkJr/2MyyQ1KNl8UZgKYmIyfZ/0uUJmxNgSyhS3txI2pIoyY0Mq2hC8xZeXSfOi4l1WqvfVcu0mj6MAx3ACZ+DBFdTgDurQAAYSnuEV3hztvDjvzse8dcXJZ47gD5zPHzXzkKA=</latexit>

�i+1
<latexit sha1_base64="Sa5jiDr1jKlyTR/CqwtHRh7DVDQ=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoMgCGE3BPUY9OIxgnlgsoTZySQZMju7zPQKYclfePGgiFf/xpt/4yTZgyYWNBRV3XR3BbEUBl3328mtrW9sbuW3Czu7e/sHxcOjpokSzXiDRTLS7YAaLoXiDRQoeTvWnIaB5K1gfDvzW09cGxGpB5zE3A/pUImBYBSt9NiNR6KXiovKtFcsuWV3DrJKvIyUIEO9V/zq9iOWhFwhk9SYjufG6KdUo2CSTwvdxPCYsjEd8o6liobc+On84ik5s0qfDCJtSyGZq78nUhoaMwkD2xlSHJllbyb+53USHFz7qVBxglyxxaJBIglGZPY+6QvNGcqJJZRpYW8lbEQ1ZWhDKtgQvOWXV0mzUvYuy9X7aql2k8WRhxM4hXPw4ApqcAd1aAADBc/wCm+OcV6cd+dj0Zpzsplj+APn8wc3eJCh</latexit>

�i+2
<latexit sha1_base64="wvY1/o6+nqp2hQ+u+YpDumfdr1M=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoMgCGFXg3oMevEYwTwwWcLspJMMmZ1dZmaFsOQvvHhQxKt/482/cZLsQRMLGoqqbrq7glhwbVz328mtrK6tb+Q3C1vbO7t7xf2Dho4SxbDOIhGpVkA1Ci6xbrgR2IoV0jAQ2AxGt1O/+YRK80g+mHGMfkgHkvc5o8ZKj514yLspP7uYdIslt+zOQJaJl5ESZKh1i1+dXsSSEKVhgmrd9tzY+ClVhjOBk0In0RhTNqIDbFsqaYjaT2cXT8iJVXqkHylb0pCZ+nsipaHW4zCwnSE1Q73oTcX/vHZi+td+ymWcGJRsvqifCGIiMn2f9LhCZsTYEsoUt7cSNqSKMmNDKtgQvMWXl0njvOxdliv3lVL1JosjD0dwDKfgwRVU4Q5qUAcGEp7hFd4c7bw4787HvDXnZDOH8AfO5w84/ZCi</latexit>

�i+3
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• Should we use one-hot encoding?

pain 1 0 0
pain & beta blockers 0 1 0

beta blockers 0 0 1
no medications 0 0 0

Encode categorical data

0
0
0
1

• Idea: factored encoding

pain 1 0
pain & beta blockers 1 1

beta blockers 0 1
no medications 0 0 –

–

+

0 1

+

0

1
<latexit sha1_base64="h6xuxrBGsAX7ygboB7OlNkBCRt8=">AAAB7XicbVBNSwMxEJ3Ur1q/qh69BIvgqexKUY9FLx4r2A9ol5JNs21sNlmSrFCW/gcvHhTx6v/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61jEo1ZU2qhNKdkBgmuGRNy61gnUQzEoeCtcPx7cxvPzFtuJIPdpKwICZDySNOiXVSq5eMeJ/3yxWv6s2BV4mfkwrkaPTLX72BomnMpKWCGNP1vcQGGdGWU8GmpV5qWELomAxZ11FJYmaCbH7tFJ85ZYAjpV1Ji+fq74mMxMZM4tB1xsSOzLI3E//zuqmNroOMyyS1TNLFoigV2Co8ex0PuGbUiokjhGrubsV0RDSh1gVUciH4yy+vktZF1b+s1u5rlfpNHkcRTuAUzsGHK6jDHTSgCRQe4Rle4Q0p9ILe0ceitYDymWP4A/T5A5MUjyQ=</latexit>
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has heart 
disease?

1 no

2 no

3 yes

4 no

has heart 
disease?

1 no

2 no

3 yes

4 no
13

resting 
heart rate 

(bpm)
pain? j1,j2,j3,j4,j5 medicines age

family 
income 
(USD)

55 0 1,0,0,0,0 pain 40s 133000

71 0 0,1,0,0,0 beta blockers, 
pain 20s 34000

89 1 1,0,0,0,0 beta blockers 50s 40000

67 0 0,0,0,1,0 none 50s 120000

• Identify the features and encode as real numbers
Encode data in usable form
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• Potential pitfall: level of detail might be treated as 
meaningful (by you or others using the data) 

• A way to diagnose many problems: plot your data!

Using a representative # for a range

[https://fusion.tv/story/287592/internet-mapping-glitch-kansas-farm/?utm_medium=social]
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• Identify the features and encode as real numbers
Encode data in usable form
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Encode numerical data
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• A closer look at the output of a linear classifier 
• Idea: standardize numerical data 

• For ith feature and data point j: 
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• A closer look at the output of a linear classifier 
• Idea: standardize numerical data 

• For ith feature and data point j: 
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• Conclusion: it may be easier to visualize and interpret 
learned parameters if you standardize data
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• Standardization can also affect which hypothesis is 
chosen — e.g. when using a ridge penalty 

• Recall:
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• If we don’t standardize the data, the penalties for 
different dimensions of     can be wildly different

• Standardization can also affect which hypothesis is 
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• Identify the features and encode as real numbers
Encode data in usable form

has heart 
disease?

1 no

2 no

3 yes

4 no

has heart 
disease?

1 no

2 no

3 yes

4 no

resting 
heart rate 

(bpm)
pain? j1,j2,j3,j4,j5 m1, m2 decade

family 
income 
(USD)

55 0 1,0,0,0,0 1,0 4 133000

71 0 0,1,0,0,0 1,1 2 34000

89 1 1,0,0,0,0 0,1 5 40000

67 0 0,0,0,1,0 0,0 5 120000
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<latexit sha1_base64="I3pBfK+j9zhveoXGqr+a58FubSc=">AAACCHicbVC7SgNBFJ2Nrxhfq5YWDgZBEMKuBHwUErSxjGAekF2X2ckkGTL7YOauJCwpbfwVGwtFbP0EO//GSbKFJh64cOace5l7jx8LrsCyvo3cwuLS8kp+tbC2vrG5ZW7v1FWUSMpqNBKRbPpEMcFDVgMOgjVjyUjgC9bw+9djv/HApOJReAfDmLkB6Ya8wykBLXnm/uACO9BjQO4diGI8wMfZ27PwJbY8s2iVrAnwPLEzUkQZqp755bQjmgQsBCqIUi3bisFNiQROBRsVnESxmNA+6bKWpiEJmHLTySEjfKiVNu5EUlcIeKL+nkhJoNQw8HVnQKCnZr2x+J/XSqBz5qY8jBNgIZ1+1EkEhgiPU8FtLhkFMdSEUMn1rpj2iCQUdHYFHYI9e/I8qZ+U7HLp/LZcrFxlceTRHjpAR8hGp6iCblAV1RBFj+gZvaI348l4Md6Nj2lrzshmdtEfGJ8/00CX8A==</latexit>
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x1

<latexit sha1_base64="Zgso4r/5+qHuvA0cy8G5JHMuw8k=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4r2g9oQ9lsN+3SzSbsTsQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WV1bX1jeJmaWt7Z3evvH/QNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbqZ+65FrI2L1gOOE+xEdKBEKRtFK9089r1euuFV3BrJMvJxUIEe9V/7q9mOWRlwhk9SYjucm6GdUo2CST0rd1PCEshEd8I6likbc+Nns1Ak5sUqfhLG2pZDM1N8TGY2MGUeB7YwoDs2iNxX/8zophpd+JlSSIldsvihMJcGYTP8mfaE5Qzm2hDIt7K2EDammDG06JRuCt/jyMmmeVb3z6tXdeaV2ncdRhCM4hlPw4AJqcAt1aACDATzDK7w50nlx3p2PeWvByWcO4Q+czx8PkI2s</latexit>

x2

<latexit sha1_base64="O76kjDC2rk5pOTxbQq6SNK3hW1I=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyGgHoLevEY0TwgWcLspDcZMju7zMyKIeQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7gkRwbVz328mtrW9sbuW3Czu7e/sHxcOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGNzO/9YhK81g+mHGCfkQHkoecUWOl+6depVcsuWV3DrJKvIyUIEO9V/zq9mOWRigNE1Trjucmxp9QZTgTOC10U40JZSM6wI6lkkao/cn81Ck5s0qfhLGyJQ2Zq78nJjTSehwFtjOiZqiXvZn4n9dJTXjpT7hMUoOSLRaFqSAmJrO/SZ8rZEaMLaFMcXsrYUOqKDM2nYINwVt+eZU0K2WvWr66q5Zq11kceTiBUzgHDy6gBrdQhwYwGMAzvMKbI5wX5935WLTmnGzmGP7A+fwBERSNrQ==</latexit>

+
–

–– –
–

–
+

+

– –

–

+ +

–
+–

–

+

––
–

+

––
–

+

Classification boundaries
x : ✓>x+ ✓0 > 0

<latexit sha1_base64="I3pBfK+j9zhveoXGqr+a58FubSc=">AAACCHicbVC7SgNBFJ2Nrxhfq5YWDgZBEMKuBHwUErSxjGAekF2X2ckkGTL7YOauJCwpbfwVGwtFbP0EO//GSbKFJh64cOace5l7jx8LrsCyvo3cwuLS8kp+tbC2vrG5ZW7v1FWUSMpqNBKRbPpEMcFDVgMOgjVjyUjgC9bw+9djv/HApOJReAfDmLkB6Ya8wykBLXnm/uACO9BjQO4diGI8wMfZ27PwJbY8s2iVrAnwPLEzUkQZqp755bQjmgQsBCqIUi3bisFNiQROBRsVnESxmNA+6bKWpiEJmHLTySEjfKiVNu5EUlcIeKL+nkhJoNQw8HVnQKCnZr2x+J/XSqBz5qY8jBNgIZ1+1EkEhgiPU8FtLhkFMdSEUMn1rpj2iCQUdHYFHYI9e/I8qZ+U7HLp/LZcrFxlceTRHjpAR8hGp6iCblAV1RBFj+gZvaI348l4Md6Nj2lrzshmdtEfGJ8/00CX8A==</latexit>

x : ✓>x+ ✓0 < 0

<latexit sha1_base64="0YMAfG0aZuejgZWfZL/Bn2YjhT4=">AAACCHicbVC7SgNBFJ2Nrxhfq5YWDgZBEMKuBHxgEbSxjGAekF2X2ckkGTL7YOauJCwpbfwVGwtFbP0EO//GSbKFJh64cOace5l7jx8LrsCyvo3cwuLS8kp+tbC2vrG5ZW7v1FWUSMpqNBKRbPpEMcFDVgMOgjVjyUjgC9bw+9djv/HApOJReAfDmLkB6Ya8wykBLXnm/uACO9BjQO4diGI8wMfZ27PwJbY8s2iVrAnwPLEzUkQZqp755bQjmgQsBCqIUi3bisFNiQROBRsVnESxmNA+6bKWpiEJmHLTySEjfKiVNu5EUlcIeKL+nkhJoNQw8HVnQKCnZr2x+J/XSqBz5qY8jBNgIZ1+1EkEhgiPU8FtLhkFMdSEUMn1rpj2iCQUdHYFHYI9e/I8qZ+U7HLp/LZcrFxlceTRHjpAR8hGp6iCblAV1RBFj+gZvaI348l4Md6Nj2lrzshmdtEfGJ8/0DSX7g==</latexit>
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x1

<latexit sha1_base64="Zgso4r/5+qHuvA0cy8G5JHMuw8k=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4r2g9oQ9lsN+3SzSbsTsQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WV1bX1jeJmaWt7Z3evvH/QNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbqZ+65FrI2L1gOOE+xEdKBEKRtFK9089r1euuFV3BrJMvJxUIEe9V/7q9mOWRlwhk9SYjucm6GdUo2CST0rd1PCEshEd8I6likbc+Nns1Ak5sUqfhLG2pZDM1N8TGY2MGUeB7YwoDs2iNxX/8zophpd+JlSSIldsvihMJcGYTP8mfaE5Qzm2hDIt7K2EDammDG06JRuCt/jyMmmeVb3z6tXdeaV2ncdRhCM4hlPw4AJqcAt1aACDATzDK7w50nlx3p2PeWvByWcO4Q+czx8PkI2s</latexit>

x2

<latexit sha1_base64="O76kjDC2rk5pOTxbQq6SNK3hW1I=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyGgHoLevEY0TwgWcLspDcZMju7zMyKIeQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7gkRwbVz328mtrW9sbuW3Czu7e/sHxcOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGNzO/9YhK81g+mHGCfkQHkoecUWOl+6depVcsuWV3DrJKvIyUIEO9V/zq9mOWRigNE1Trjucmxp9QZTgTOC10U40JZSM6wI6lkkao/cn81Ck5s0qfhLGyJQ2Zq78nJjTSehwFtjOiZqiXvZn4n9dJTXjpT7hMUoOSLRaFqSAmJrO/SZ8rZEaMLaFMcXsrYUOqKDM2nYINwVt+eZU0K2WvWr66q5Zq11kceTiBUzgHDy6gBrdQhwYwGMAzvMKbI5wX5935WLTmnGzmGP7A+fwBERSNrQ==</latexit>

+
–

–– –
–

–
+

+

– –

–

+ +

–
+–

–

+

––
–

+

––
–

+

Classification boundaries

x1

<latexit sha1_base64="Zgso4r/5+qHuvA0cy8G5JHMuw8k=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4r2g9oQ9lsN+3SzSbsTsQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WV1bX1jeJmaWt7Z3evvH/QNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbqZ+65FrI2L1gOOE+xEdKBEKRtFK9089r1euuFV3BrJMvJxUIEe9V/7q9mOWRlwhk9SYjucm6GdUo2CST0rd1PCEshEd8I6likbc+Nns1Ak5sUqfhLG2pZDM1N8TGY2MGUeB7YwoDs2iNxX/8zophpd+JlSSIldsvihMJcGYTP8mfaE5Qzm2hDIt7K2EDammDG06JRuCt/jyMmmeVb3z6tXdeaV2ncdRhCM4hlPw4AJqcAt1aACDATzDK7w50nlx3p2PeWvByWcO4Q+czx8PkI2s</latexit>

x2

<latexit sha1_base64="O76kjDC2rk5pOTxbQq6SNK3hW1I=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyGgHoLevEY0TwgWcLspDcZMju7zMyKIeQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7gkRwbVz328mtrW9sbuW3Czu7e/sHxcOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGNzO/9YhK81g+mHGCfkQHkoecUWOl+6depVcsuWV3DrJKvIyUIEO9V/zq9mOWRigNE1Trjucmxp9QZTgTOC10U40JZSM6wI6lkkao/cn81Ck5s0qfhLGyJQ2Zq78nJjTSehwFtjOiZqiXvZn4n9dJTXjpT7hMUoOSLRaFqSAmJrO/SZ8rZEaMLaFMcXsrYUOqKDM2nYINwVt+eZU0K2WvWr66q5Zq11kceTiBUzgHDy6gBrdQhwYwGMAzvMKbI5wX5935WLTmnGzmGP7A+fwBERSNrQ==</latexit>

z

<latexit sha1_base64="Wud7Tk1lAE0TofbfdXT/CfC5Fa0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKQL0FvXhMwDwgWcLspDcZMzu7zMwKMeQLvHhQxKuf5M2/cZLsQRMLGoqqbrq7gkRwbVz328mtrW9sbuW3Czu7e/sHxcOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGtzO/9YhK81jem3GCfkQHkoecUWOl+lOvWHLL7hxklXgZKUGGWq/41e3HLI1QGiao1h3PTYw/ocpwJnBa6KYaE8pGdIAdSyWNUPuT+aFTcmaVPgljZUsaMld/T0xopPU4CmxnRM1QL3sz8T+vk5rwyp9wmaQGJVssClNBTExmX5M+V8iMGFtCmeL2VsKGVFFmbDYFG4K3/PIqaV6UvUr5ul4pVW+yOPJwAqdwDh5cQhXuoAYNYIDwDK/w5jw4L86787FozTnZzDH8gfP5A+0hjQo=</latexit>

x : ✓>x+ ✓0 < 0

<latexit sha1_base64="0YMAfG0aZuejgZWfZL/Bn2YjhT4=">AAACCHicbVC7SgNBFJ2Nrxhfq5YWDgZBEMKuBHxgEbSxjGAekF2X2ckkGTL7YOauJCwpbfwVGwtFbP0EO//GSbKFJh64cOace5l7jx8LrsCyvo3cwuLS8kp+tbC2vrG5ZW7v1FWUSMpqNBKRbPpEMcFDVgMOgjVjyUjgC9bw+9djv/HApOJReAfDmLkB6Ya8wykBLXnm/uACO9BjQO4diGI8wMfZ27PwJbY8s2iVrAnwPLEzUkQZqp755bQjmgQsBCqIUi3bisFNiQROBRsVnESxmNA+6bKWpiEJmHLTySEjfKiVNu5EUlcIeKL+nkhJoNQw8HVnQKCnZr2x+J/XSqBz5qY8jBNgIZ1+1EkEhgiPU8FtLhkFMdSEUMn1rpj2iCQUdHYFHYI9e/I8qZ+U7HLp/LZcrFxlceTRHjpAR8hGp6iCblAV1RBFj+gZvaI348l4Md6Nj2lrzshmdtEfGJ8/0DSX7g==</latexit>

x : ✓>x+ ✓0 > 0

<latexit sha1_base64="I3pBfK+j9zhveoXGqr+a58FubSc=">AAACCHicbVC7SgNBFJ2Nrxhfq5YWDgZBEMKuBHwUErSxjGAekF2X2ckkGTL7YOauJCwpbfwVGwtFbP0EO//GSbKFJh64cOace5l7jx8LrsCyvo3cwuLS8kp+tbC2vrG5ZW7v1FWUSMpqNBKRbPpEMcFDVgMOgjVjyUjgC9bw+9djv/HApOJReAfDmLkB6Ya8wykBLXnm/uACO9BjQO4diGI8wMfZ27PwJbY8s2iVrAnwPLEzUkQZqp755bQjmgQsBCqIUi3bisFNiQROBRsVnESxmNA+6bKWpiEJmHLTySEjfKiVNu5EUlcIeKL+nkhJoNQw8HVnQKCnZr2x+J/XSqBz5qY8jBNgIZ1+1EkEhgiPU8FtLhkFMdSEUMn1rpj2iCQUdHYFHYI9e/I8qZ+U7HLp/LZcrFxlceTRHjpAR8hGp6iCblAV1RBFj+gZvaI348l4Md6Nj2lrzshmdtEfGJ8/00CX8A==</latexit>
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x1

<latexit sha1_base64="Zgso4r/5+qHuvA0cy8G5JHMuw8k=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4r2g9oQ9lsN+3SzSbsTsQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WV1bX1jeJmaWt7Z3evvH/QNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbqZ+65FrI2L1gOOE+xEdKBEKRtFK9089r1euuFV3BrJMvJxUIEe9V/7q9mOWRlwhk9SYjucm6GdUo2CST0rd1PCEshEd8I6likbc+Nns1Ak5sUqfhLG2pZDM1N8TGY2MGUeB7YwoDs2iNxX/8zophpd+JlSSIldsvihMJcGYTP8mfaE5Qzm2hDIt7K2EDammDG06JRuCt/jyMmmeVb3z6tXdeaV2ncdRhCM4hlPw4AJqcAt1aACDATzDK7w50nlx3p2PeWvByWcO4Q+czx8PkI2s</latexit>

x2

<latexit sha1_base64="O76kjDC2rk5pOTxbQq6SNK3hW1I=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyGgHoLevEY0TwgWcLspDcZMju7zMyKIeQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7gkRwbVz328mtrW9sbuW3Czu7e/sHxcOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGNzO/9YhK81g+mHGCfkQHkoecUWOl+6depVcsuWV3DrJKvIyUIEO9V/zq9mOWRigNE1Trjucmxp9QZTgTOC10U40JZSM6wI6lkkao/cn81Ck5s0qfhLGyJQ2Zq78nJjTSehwFtjOiZqiXvZn4n9dJTXjpT7hMUoOSLRaFqSAmJrO/SZ8rZEaMLaFMcXsrYUOqKDM2nYINwVt+eZU0K2WvWr66q5Zq11kceTiBUzgHDy6gBrdQhwYwGMAzvMKbI5wX5935WLTmnGzmGP7A+fwBERSNrQ==</latexit>

+
–

–– –
–

–
+

+

– –

–

+ +

–
+–

–

+

––
–

+

––
–

+

Classification boundaries

x1

<latexit sha1_base64="Zgso4r/5+qHuvA0cy8G5JHMuw8k=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4r2g9oQ9lsN+3SzSbsTsQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WV1bX1jeJmaWt7Z3evvH/QNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbqZ+65FrI2L1gOOE+xEdKBEKRtFK9089r1euuFV3BrJMvJxUIEe9V/7q9mOWRlwhk9SYjucm6GdUo2CST0rd1PCEshEd8I6likbc+Nns1Ak5sUqfhLG2pZDM1N8TGY2MGUeB7YwoDs2iNxX/8zophpd+JlSSIldsvihMJcGYTP8mfaE5Qzm2hDIt7K2EDammDG06JRuCt/jyMmmeVb3z6tXdeaV2ncdRhCM4hlPw4AJqcAt1aACDATzDK7w50nlx3p2PeWvByWcO4Q+czx8PkI2s</latexit>

x2

<latexit sha1_base64="O76kjDC2rk5pOTxbQq6SNK3hW1I=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyGgHoLevEY0TwgWcLspDcZMju7zMyKIeQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7gkRwbVz328mtrW9sbuW3Czu7e/sHxcOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGNzO/9YhK81g+mHGCfkQHkoecUWOl+6depVcsuWV3DrJKvIyUIEO9V/zq9mOWRigNE1Trjucmxp9QZTgTOC10U40JZSM6wI6lkkao/cn81Ck5s0qfhLGyJQ2Zq78nJjTSehwFtjOiZqiXvZn4n9dJTXjpT7hMUoOSLRaFqSAmJrO/SZ8rZEaMLaFMcXsrYUOqKDM2nYINwVt+eZU0K2WvWr66q5Zq11kceTiBUzgHDy6gBrdQhwYwGMAzvMKbI5wX5935WLTmnGzmGP7A+fwBERSNrQ==</latexit>

z

<latexit sha1_base64="Wud7Tk1lAE0TofbfdXT/CfC5Fa0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKQL0FvXhMwDwgWcLspDcZMzu7zMwKMeQLvHhQxKuf5M2/cZLsQRMLGoqqbrq7gkRwbVz328mtrW9sbuW3Czu7e/sHxcOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGtzO/9YhK81jem3GCfkQHkoecUWOl+lOvWHLL7hxklXgZKUGGWq/41e3HLI1QGiao1h3PTYw/ocpwJnBa6KYaE8pGdIAdSyWNUPuT+aFTcmaVPgljZUsaMld/T0xopPU4CmxnRM1QL3sz8T+vk5rwyp9wmaQGJVssClNBTExmX5M+V8iMGFtCmeL2VsKGVFFmbDYFG4K3/PIqaV6UvUr5ul4pVW+yOPJwAqdwDh5cQhXuoAYNYIDwDK/w5jw4L86787FozTnZzDH8gfP5A+0hjQo=</latexit>

✓>x+ ✓0 = z

<latexit sha1_base64="57gbgC5y/QU8YKKdWGtIYGj394c=">AAACBXicbVDLSsNAFJ34rPUVdamLwSIIQkmkoC6EohuXFewDmhgm00k7dPJg5kasoRs3/oobF4q49R/c+TdO2yy09cCFM+fcy9x7/ERwBZb1bczNLywuLRdWiqtr6xub5tZ2Q8WppKxOYxHLlk8UEzxideAgWCuRjIS+YE2/fznym3dMKh5HNzBImBuSbsQDTgloyTP3HOgxILcOxAm+x0d48vYsfI4fPLNkla0x8Cyxc1JCOWqe+eV0YpqGLAIqiFJt20rAzYgETgUbFp1UsYTQPumytqYRCZlys/EVQ3yglQ4OYqkrAjxWf09kJFRqEPq6MyTQU9PeSPzPa6cQnLoZj5IUWEQnHwWpwBDjUSS4wyWjIAaaECq53hXTHpGEgg6uqEOwp0+eJY3jsl0pn11XStWLPI4C2kX76BDZ6ARV0RWqoTqi6BE9o1f0ZjwZL8a78TFpnTPymR30B8bnD3u4l0k=</latexit>

x : ✓>x+ ✓0 < 0

<latexit sha1_base64="0YMAfG0aZuejgZWfZL/Bn2YjhT4=">AAACCHicbVC7SgNBFJ2Nrxhfq5YWDgZBEMKuBHxgEbSxjGAekF2X2ckkGTL7YOauJCwpbfwVGwtFbP0EO//GSbKFJh64cOace5l7jx8LrsCyvo3cwuLS8kp+tbC2vrG5ZW7v1FWUSMpqNBKRbPpEMcFDVgMOgjVjyUjgC9bw+9djv/HApOJReAfDmLkB6Ya8wykBLXnm/uACO9BjQO4diGI8wMfZ27PwJbY8s2iVrAnwPLEzUkQZqp755bQjmgQsBCqIUi3bisFNiQROBRsVnESxmNA+6bKWpiEJmHLTySEjfKiVNu5EUlcIeKL+nkhJoNQw8HVnQKCnZr2x+J/XSqBz5qY8jBNgIZ1+1EkEhgiPU8FtLhkFMdSEUMn1rpj2iCQUdHYFHYI9e/I8qZ+U7HLp/LZcrFxlceTRHjpAR8hGp6iCblAV1RBFj+gZvaI348l4Md6Nj2lrzshmdtEfGJ8/0DSX7g==</latexit>

x : ✓>x+ ✓0 > 0

<latexit sha1_base64="I3pBfK+j9zhveoXGqr+a58FubSc=">AAACCHicbVC7SgNBFJ2Nrxhfq5YWDgZBEMKuBHwUErSxjGAekF2X2ckkGTL7YOauJCwpbfwVGwtFbP0EO//GSbKFJh64cOace5l7jx8LrsCyvo3cwuLS8kp+tbC2vrG5ZW7v1FWUSMpqNBKRbPpEMcFDVgMOgjVjyUjgC9bw+9djv/HApOJReAfDmLkB6Ya8wykBLXnm/uACO9BjQO4diGI8wMfZ27PwJbY8s2iVrAnwPLEzUkQZqp755bQjmgQsBCqIUi3bisFNiQROBRsVnESxmNA+6bKWpiEJmHLTySEjfKiVNu5EUlcIeKL+nkhJoNQw8HVnQKCnZr2x+J/XSqBz5qY8jBNgIZ1+1EkEhgiPU8FtLhkFMdSEUMn1rpj2iCQUdHYFHYI9e/I8qZ+U7HLp/LZcrFxlceTRHjpAR8hGp6iCblAV1RBFj+gZvaI348l4Md6Nj2lrzshmdtEfGJ8/00CX8A==</latexit>
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x1

<latexit sha1_base64="Zgso4r/5+qHuvA0cy8G5JHMuw8k=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4r2g9oQ9lsN+3SzSbsTsQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WV1bX1jeJmaWt7Z3evvH/QNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbqZ+65FrI2L1gOOE+xEdKBEKRtFK9089r1euuFV3BrJMvJxUIEe9V/7q9mOWRlwhk9SYjucm6GdUo2CST0rd1PCEshEd8I6likbc+Nns1Ak5sUqfhLG2pZDM1N8TGY2MGUeB7YwoDs2iNxX/8zophpd+JlSSIldsvihMJcGYTP8mfaE5Qzm2hDIt7K2EDammDG06JRuCt/jyMmmeVb3z6tXdeaV2ncdRhCM4hlPw4AJqcAt1aACDATzDK7w50nlx3p2PeWvByWcO4Q+czx8PkI2s</latexit>

x2

<latexit sha1_base64="O76kjDC2rk5pOTxbQq6SNK3hW1I=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyGgHoLevEY0TwgWcLspDcZMju7zMyKIeQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7gkRwbVz328mtrW9sbuW3Czu7e/sHxcOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGNzO/9YhK81g+mHGCfkQHkoecUWOl+6depVcsuWV3DrJKvIyUIEO9V/zq9mOWRigNE1Trjucmxp9QZTgTOC10U40JZSM6wI6lkkao/cn81Ck5s0qfhLGyJQ2Zq78nJjTSehwFtjOiZqiXvZn4n9dJTXjpT7hMUoOSLRaFqSAmJrO/SZ8rZEaMLaFMcXsrYUOqKDM2nYINwVt+eZU0K2WvWr66q5Zq11kceTiBUzgHDy6gBrdQhwYwGMAzvMKbI5wX5935WLTmnGzmGP7A+fwBERSNrQ==</latexit>

+
–

–– –
–

–
+

+

– –

–

+ +

–
+–

–

+

––
–

+

––
–

+

Classification boundaries

x1

<latexit sha1_base64="Zgso4r/5+qHuvA0cy8G5JHMuw8k=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4r2g9oQ9lsN+3SzSbsTsQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WV1bX1jeJmaWt7Z3evvH/QNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbqZ+65FrI2L1gOOE+xEdKBEKRtFK9089r1euuFV3BrJMvJxUIEe9V/7q9mOWRlwhk9SYjucm6GdUo2CST0rd1PCEshEd8I6likbc+Nns1Ak5sUqfhLG2pZDM1N8TGY2MGUeB7YwoDs2iNxX/8zophpd+JlSSIldsvihMJcGYTP8mfaE5Qzm2hDIt7K2EDammDG06JRuCt/jyMmmeVb3z6tXdeaV2ncdRhCM4hlPw4AJqcAt1aACDATzDK7w50nlx3p2PeWvByWcO4Q+czx8PkI2s</latexit>

x2

<latexit sha1_base64="O76kjDC2rk5pOTxbQq6SNK3hW1I=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyGgHoLevEY0TwgWcLspDcZMju7zMyKIeQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7gkRwbVz328mtrW9sbuW3Czu7e/sHxcOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGNzO/9YhK81g+mHGCfkQHkoecUWOl+6depVcsuWV3DrJKvIyUIEO9V/zq9mOWRigNE1Trjucmxp9QZTgTOC10U40JZSM6wI6lkkao/cn81Ck5s0qfhLGyJQ2Zq78nJjTSehwFtjOiZqiXvZn4n9dJTXjpT7hMUoOSLRaFqSAmJrO/SZ8rZEaMLaFMcXsrYUOqKDM2nYINwVt+eZU0K2WvWr66q5Zq11kceTiBUzgHDy6gBrdQhwYwGMAzvMKbI5wX5935WLTmnGzmGP7A+fwBERSNrQ==</latexit>

z

<latexit sha1_base64="Wud7Tk1lAE0TofbfdXT/CfC5Fa0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKQL0FvXhMwDwgWcLspDcZMzu7zMwKMeQLvHhQxKuf5M2/cZLsQRMLGoqqbrq7gkRwbVz328mtrW9sbuW3Czu7e/sHxcOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGtzO/9YhK81jem3GCfkQHkoecUWOl+lOvWHLL7hxklXgZKUGGWq/41e3HLI1QGiao1h3PTYw/ocpwJnBa6KYaE8pGdIAdSyWNUPuT+aFTcmaVPgljZUsaMld/T0xopPU4CmxnRM1QL3sz8T+vk5rwyp9wmaQGJVssClNBTExmX5M+V8iMGFtCmeL2VsKGVFFmbDYFG4K3/PIqaV6UvUr5ul4pVW+yOPJwAqdwDh5cQhXuoAYNYIDwDK/w5jw4L86787FozTnZzDH8gfP5A+0hjQo=</latexit>

✓>x+ ✓0 = z

<latexit sha1_base64="57gbgC5y/QU8YKKdWGtIYGj394c=">AAACBXicbVDLSsNAFJ34rPUVdamLwSIIQkmkoC6EohuXFewDmhgm00k7dPJg5kasoRs3/oobF4q49R/c+TdO2yy09cCFM+fcy9x7/ERwBZb1bczNLywuLRdWiqtr6xub5tZ2Q8WppKxOYxHLlk8UEzxideAgWCuRjIS+YE2/fznym3dMKh5HNzBImBuSbsQDTgloyTP3HOgxILcOxAm+x0d48vYsfI4fPLNkla0x8Cyxc1JCOWqe+eV0YpqGLAIqiFJt20rAzYgETgUbFp1UsYTQPumytqYRCZlys/EVQ3yglQ4OYqkrAjxWf09kJFRqEPq6MyTQU9PeSPzPa6cQnLoZj5IUWEQnHwWpwBDjUSS4wyWjIAaaECq53hXTHpGEgg6uqEOwp0+eJY3jsl0pn11XStWLPI4C2kX76BDZ6ARV0RWqoTqi6BE9o1f0ZjwZL8a78TFpnTPymR30B8bnD3u4l0k=</latexit>

x : ✓>x+ ✓0 < 0

<latexit sha1_base64="0YMAfG0aZuejgZWfZL/Bn2YjhT4=">AAACCHicbVC7SgNBFJ2Nrxhfq5YWDgZBEMKuBHxgEbSxjGAekF2X2ckkGTL7YOauJCwpbfwVGwtFbP0EO//GSbKFJh64cOace5l7jx8LrsCyvo3cwuLS8kp+tbC2vrG5ZW7v1FWUSMpqNBKRbPpEMcFDVgMOgjVjyUjgC9bw+9djv/HApOJReAfDmLkB6Ya8wykBLXnm/uACO9BjQO4diGI8wMfZ27PwJbY8s2iVrAnwPLEzUkQZqp755bQjmgQsBCqIUi3bisFNiQROBRsVnESxmNA+6bKWpiEJmHLTySEjfKiVNu5EUlcIeKL+nkhJoNQw8HVnQKCnZr2x+J/XSqBz5qY8jBNgIZ1+1EkEhgiPU8FtLhkFMdSEUMn1rpj2iCQUdHYFHYI9e/I8qZ+U7HLp/LZcrFxlceTRHjpAR8hGp6iCblAV1RBFj+gZvaI348l4Md6Nj2lrzshmdtEfGJ8/0DSX7g==</latexit>

x : ✓>x+ ✓0 > 0

<latexit sha1_base64="I3pBfK+j9zhveoXGqr+a58FubSc=">AAACCHicbVC7SgNBFJ2Nrxhfq5YWDgZBEMKuBHwUErSxjGAekF2X2ckkGTL7YOauJCwpbfwVGwtFbP0EO//GSbKFJh64cOace5l7jx8LrsCyvo3cwuLS8kp+tbC2vrG5ZW7v1FWUSMpqNBKRbPpEMcFDVgMOgjVjyUjgC9bw+9djv/HApOJReAfDmLkB6Ya8wykBLXnm/uACO9BjQO4diGI8wMfZ27PwJbY8s2iVrAnwPLEzUkQZqp755bQjmgQsBCqIUi3bisFNiQROBRsVnESxmNA+6bKWpiEJmHLTySEjfKiVNu5EUlcIeKL+nkhJoNQw8HVnQKCnZr2x+J/XSqBz5qY8jBNgIZ1+1EkEhgiPU8FtLhkFMdSEUMn1rpj2iCQUdHYFHYI9e/I8qZ+U7HLp/LZcrFxlceTRHjpAR8hGp6iCblAV1RBFj+gZvaI348l4Md6Nj2lrzshmdtEfGJ8/00CX8A==</latexit>
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x1

<latexit sha1_base64="Zgso4r/5+qHuvA0cy8G5JHMuw8k=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4r2g9oQ9lsN+3SzSbsTsQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WV1bX1jeJmaWt7Z3evvH/QNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbqZ+65FrI2L1gOOE+xEdKBEKRtFK9089r1euuFV3BrJMvJxUIEe9V/7q9mOWRlwhk9SYjucm6GdUo2CST0rd1PCEshEd8I6likbc+Nns1Ak5sUqfhLG2pZDM1N8TGY2MGUeB7YwoDs2iNxX/8zophpd+JlSSIldsvihMJcGYTP8mfaE5Qzm2hDIt7K2EDammDG06JRuCt/jyMmmeVb3z6tXdeaV2ncdRhCM4hlPw4AJqcAt1aACDATzDK7w50nlx3p2PeWvByWcO4Q+czx8PkI2s</latexit>

x2

<latexit sha1_base64="O76kjDC2rk5pOTxbQq6SNK3hW1I=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyGgHoLevEY0TwgWcLspDcZMju7zMyKIeQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7gkRwbVz328mtrW9sbuW3Czu7e/sHxcOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGNzO/9YhK81g+mHGCfkQHkoecUWOl+6depVcsuWV3DrJKvIyUIEO9V/zq9mOWRigNE1Trjucmxp9QZTgTOC10U40JZSM6wI6lkkao/cn81Ck5s0qfhLGyJQ2Zq78nJjTSehwFtjOiZqiXvZn4n9dJTXjpT7hMUoOSLRaFqSAmJrO/SZ8rZEaMLaFMcXsrYUOqKDM2nYINwVt+eZU0K2WvWr66q5Zq11kceTiBUzgHDy6gBrdQhwYwGMAzvMKbI5wX5935WLTmnGzmGP7A+fwBERSNrQ==</latexit>

+
–

–– –
–

–
+

+

– –

–

+ +

–
+–

–

+

––
–

+

––
–

+

Classification boundaries

x1

<latexit sha1_base64="Zgso4r/5+qHuvA0cy8G5JHMuw8k=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4r2g9oQ9lsN+3SzSbsTsQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WV1bX1jeJmaWt7Z3evvH/QNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbqZ+65FrI2L1gOOE+xEdKBEKRtFK9089r1euuFV3BrJMvJxUIEe9V/7q9mOWRlwhk9SYjucm6GdUo2CST0rd1PCEshEd8I6likbc+Nns1Ak5sUqfhLG2pZDM1N8TGY2MGUeB7YwoDs2iNxX/8zophpd+JlSSIldsvihMJcGYTP8mfaE5Qzm2hDIt7K2EDammDG06JRuCt/jyMmmeVb3z6tXdeaV2ncdRhCM4hlPw4AJqcAt1aACDATzDK7w50nlx3p2PeWvByWcO4Q+czx8PkI2s</latexit>

x2

<latexit sha1_base64="O76kjDC2rk5pOTxbQq6SNK3hW1I=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyGgHoLevEY0TwgWcLspDcZMju7zMyKIeQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7gkRwbVz328mtrW9sbuW3Czu7e/sHxcOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGNzO/9YhK81g+mHGCfkQHkoecUWOl+6depVcsuWV3DrJKvIyUIEO9V/zq9mOWRigNE1Trjucmxp9QZTgTOC10U40JZSM6wI6lkkao/cn81Ck5s0qfhLGyJQ2Zq78nJjTSehwFtjOiZqiXvZn4n9dJTXjpT7hMUoOSLRaFqSAmJrO/SZ8rZEaMLaFMcXsrYUOqKDM2nYINwVt+eZU0K2WvWr66q5Zq11kceTiBUzgHDy6gBrdQhwYwGMAzvMKbI5wX5935WLTmnGzmGP7A+fwBERSNrQ==</latexit>

z

<latexit sha1_base64="Wud7Tk1lAE0TofbfdXT/CfC5Fa0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKQL0FvXhMwDwgWcLspDcZMzu7zMwKMeQLvHhQxKuf5M2/cZLsQRMLGoqqbrq7gkRwbVz328mtrW9sbuW3Czu7e/sHxcOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGtzO/9YhK81jem3GCfkQHkoecUWOl+lOvWHLL7hxklXgZKUGGWq/41e3HLI1QGiao1h3PTYw/ocpwJnBa6KYaE8pGdIAdSyWNUPuT+aFTcmaVPgljZUsaMld/T0xopPU4CmxnRM1QL3sz8T+vk5rwyp9wmaQGJVssClNBTExmX5M+V8iMGFtCmeL2VsKGVFFmbDYFG4K3/PIqaV6UvUr5ul4pVW+yOPJwAqdwDh5cQhXuoAYNYIDwDK/w5jw4L86787FozTnZzDH8gfP5A+0hjQo=</latexit>

✓>x+ ✓0 = z

<latexit sha1_base64="57gbgC5y/QU8YKKdWGtIYGj394c=">AAACBXicbVDLSsNAFJ34rPUVdamLwSIIQkmkoC6EohuXFewDmhgm00k7dPJg5kasoRs3/oobF4q49R/c+TdO2yy09cCFM+fcy9x7/ERwBZb1bczNLywuLRdWiqtr6xub5tZ2Q8WppKxOYxHLlk8UEzxideAgWCuRjIS+YE2/fznym3dMKh5HNzBImBuSbsQDTgloyTP3HOgxILcOxAm+x0d48vYsfI4fPLNkla0x8Cyxc1JCOWqe+eV0YpqGLAIqiFJt20rAzYgETgUbFp1UsYTQPumytqYRCZlys/EVQ3yglQ4OYqkrAjxWf09kJFRqEPq6MyTQU9PeSPzPa6cQnLoZj5IUWEQnHwWpwBDjUSS4wyWjIAaaECq53hXTHpGEgg6uqEOwp0+eJY3jsl0pn11XStWLPI4C2kX76BDZ6ARV0RWqoTqi6BE9o1f0ZjwZL8a78TFpnTPymR30B8bnD3u4l0k=</latexit>

x : ✓>x+ ✓0 < 0

<latexit sha1_base64="0YMAfG0aZuejgZWfZL/Bn2YjhT4=">AAACCHicbVC7SgNBFJ2Nrxhfq5YWDgZBEMKuBHxgEbSxjGAekF2X2ckkGTL7YOauJCwpbfwVGwtFbP0EO//GSbKFJh64cOace5l7jx8LrsCyvo3cwuLS8kp+tbC2vrG5ZW7v1FWUSMpqNBKRbPpEMcFDVgMOgjVjyUjgC9bw+9djv/HApOJReAfDmLkB6Ya8wykBLXnm/uACO9BjQO4diGI8wMfZ27PwJbY8s2iVrAnwPLEzUkQZqp755bQjmgQsBCqIUi3bisFNiQROBRsVnESxmNA+6bKWpiEJmHLTySEjfKiVNu5EUlcIeKL+nkhJoNQw8HVnQKCnZr2x+J/XSqBz5qY8jBNgIZ1+1EkEhgiPU8FtLhkFMdSEUMn1rpj2iCQUdHYFHYI9e/I8qZ+U7HLp/LZcrFxlceTRHjpAR8hGp6iCblAV1RBFj+gZvaI348l4Md6Nj2lrzshmdtEfGJ8/0DSX7g==</latexit>

x : ✓>x+ ✓0 > 0

<latexit sha1_base64="I3pBfK+j9zhveoXGqr+a58FubSc=">AAACCHicbVC7SgNBFJ2Nrxhfq5YWDgZBEMKuBHwUErSxjGAekF2X2ckkGTL7YOauJCwpbfwVGwtFbP0EO//GSbKFJh64cOace5l7jx8LrsCyvo3cwuLS8kp+tbC2vrG5ZW7v1FWUSMpqNBKRbPpEMcFDVgMOgjVjyUjgC9bw+9djv/HApOJReAfDmLkB6Ya8wykBLXnm/uACO9BjQO4diGI8wMfZ27PwJbY8s2iVrAnwPLEzUkQZqp755bQjmgQsBCqIUi3bisFNiQROBRsVnESxmNA+6bKWpiEJmHLTySEjfKiVNu5EUlcIeKL+nkhJoNQw8HVnQKCnZr2x+J/XSqBz5qY8jBNgIZ1+1EkEhgiPU8FtLhkFMdSEUMn1rpj2iCQUdHYFHYI9e/I8qZ+U7HLp/LZcrFxlceTRHjpAR8hGp6iCblAV1RBFj+gZvaI348l4Md6Nj2lrzshmdtEfGJ8/00CX8A==</latexit>
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x1

<latexit sha1_base64="Zgso4r/5+qHuvA0cy8G5JHMuw8k=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4r2g9oQ9lsN+3SzSbsTsQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WV1bX1jeJmaWt7Z3evvH/QNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbqZ+65FrI2L1gOOE+xEdKBEKRtFK9089r1euuFV3BrJMvJxUIEe9V/7q9mOWRlwhk9SYjucm6GdUo2CST0rd1PCEshEd8I6likbc+Nns1Ak5sUqfhLG2pZDM1N8TGY2MGUeB7YwoDs2iNxX/8zophpd+JlSSIldsvihMJcGYTP8mfaE5Qzm2hDIt7K2EDammDG06JRuCt/jyMmmeVb3z6tXdeaV2ncdRhCM4hlPw4AJqcAt1aACDATzDK7w50nlx3p2PeWvByWcO4Q+czx8PkI2s</latexit>

x2

<latexit sha1_base64="O76kjDC2rk5pOTxbQq6SNK3hW1I=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyGgHoLevEY0TwgWcLspDcZMju7zMyKIeQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7gkRwbVz328mtrW9sbuW3Czu7e/sHxcOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGNzO/9YhK81g+mHGCfkQHkoecUWOl+6depVcsuWV3DrJKvIyUIEO9V/zq9mOWRigNE1Trjucmxp9QZTgTOC10U40JZSM6wI6lkkao/cn81Ck5s0qfhLGyJQ2Zq78nJjTSehwFtjOiZqiXvZn4n9dJTXjpT7hMUoOSLRaFqSAmJrO/SZ8rZEaMLaFMcXsrYUOqKDM2nYINwVt+eZU0K2WvWr66q5Zq11kceTiBUzgHDy6gBrdQhwYwGMAzvMKbI5wX5935WLTmnGzmGP7A+fwBERSNrQ==</latexit>

+
–

–– –
–

–
+

+

– –

–

+ +

–
+–

–

+

––
–

+

––
–

+

Classification boundaries

x1

<latexit sha1_base64="Zgso4r/5+qHuvA0cy8G5JHMuw8k=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4r2g9oQ9lsN+3SzSbsTsQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WV1bX1jeJmaWt7Z3evvH/QNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbqZ+65FrI2L1gOOE+xEdKBEKRtFK9089r1euuFV3BrJMvJxUIEe9V/7q9mOWRlwhk9SYjucm6GdUo2CST0rd1PCEshEd8I6likbc+Nns1Ak5sUqfhLG2pZDM1N8TGY2MGUeB7YwoDs2iNxX/8zophpd+JlSSIldsvihMJcGYTP8mfaE5Qzm2hDIt7K2EDammDG06JRuCt/jyMmmeVb3z6tXdeaV2ncdRhCM4hlPw4AJqcAt1aACDATzDK7w50nlx3p2PeWvByWcO4Q+czx8PkI2s</latexit>

x2

<latexit sha1_base64="O76kjDC2rk5pOTxbQq6SNK3hW1I=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyGgHoLevEY0TwgWcLspDcZMju7zMyKIeQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7gkRwbVz328mtrW9sbuW3Czu7e/sHxcOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGNzO/9YhK81g+mHGCfkQHkoecUWOl+6depVcsuWV3DrJKvIyUIEO9V/zq9mOWRigNE1Trjucmxp9QZTgTOC10U40JZSM6wI6lkkao/cn81Ck5s0qfhLGyJQ2Zq78nJjTSehwFtjOiZqiXvZn4n9dJTXjpT7hMUoOSLRaFqSAmJrO/SZ8rZEaMLaFMcXsrYUOqKDM2nYINwVt+eZU0K2WvWr66q5Zq11kceTiBUzgHDy6gBrdQhwYwGMAzvMKbI5wX5935WLTmnGzmGP7A+fwBERSNrQ==</latexit>

z

<latexit sha1_base64="Wud7Tk1lAE0TofbfdXT/CfC5Fa0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKQL0FvXhMwDwgWcLspDcZMzu7zMwKMeQLvHhQxKuf5M2/cZLsQRMLGoqqbrq7gkRwbVz328mtrW9sbuW3Czu7e/sHxcOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGtzO/9YhK81jem3GCfkQHkoecUWOl+lOvWHLL7hxklXgZKUGGWq/41e3HLI1QGiao1h3PTYw/ocpwJnBa6KYaE8pGdIAdSyWNUPuT+aFTcmaVPgljZUsaMld/T0xopPU4CmxnRM1QL3sz8T+vk5rwyp9wmaQGJVssClNBTExmX5M+V8iMGFtCmeL2VsKGVFFmbDYFG4K3/PIqaV6UvUr5ul4pVW+yOPJwAqdwDh5cQhXuoAYNYIDwDK/w5jw4L86787FozTnZzDH8gfP5A+0hjQo=</latexit>

✓>x+ ✓0 = z

<latexit sha1_base64="57gbgC5y/QU8YKKdWGtIYGj394c=">AAACBXicbVDLSsNAFJ34rPUVdamLwSIIQkmkoC6EohuXFewDmhgm00k7dPJg5kasoRs3/oobF4q49R/c+TdO2yy09cCFM+fcy9x7/ERwBZb1bczNLywuLRdWiqtr6xub5tZ2Q8WppKxOYxHLlk8UEzxideAgWCuRjIS+YE2/fznym3dMKh5HNzBImBuSbsQDTgloyTP3HOgxILcOxAm+x0d48vYsfI4fPLNkla0x8Cyxc1JCOWqe+eV0YpqGLAIqiFJt20rAzYgETgUbFp1UsYTQPumytqYRCZlys/EVQ3yglQ4OYqkrAjxWf09kJFRqEPq6MyTQU9PeSPzPa6cQnLoZj5IUWEQnHwWpwBDjUSS4wyWjIAaaECq53hXTHpGEgg6uqEOwp0+eJY3jsl0pn11XStWLPI4C2kX76BDZ6ARV0RWqoTqi6BE9o1f0ZjwZL8a78TFpnTPymR30B8bnD3u4l0k=</latexit>

x : ✓>x+ ✓0 < 0

<latexit sha1_base64="0YMAfG0aZuejgZWfZL/Bn2YjhT4=">AAACCHicbVC7SgNBFJ2Nrxhfq5YWDgZBEMKuBHxgEbSxjGAekF2X2ckkGTL7YOauJCwpbfwVGwtFbP0EO//GSbKFJh64cOace5l7jx8LrsCyvo3cwuLS8kp+tbC2vrG5ZW7v1FWUSMpqNBKRbPpEMcFDVgMOgjVjyUjgC9bw+9djv/HApOJReAfDmLkB6Ya8wykBLXnm/uACO9BjQO4diGI8wMfZ27PwJbY8s2iVrAnwPLEzUkQZqp755bQjmgQsBCqIUi3bisFNiQROBRsVnESxmNA+6bKWpiEJmHLTySEjfKiVNu5EUlcIeKL+nkhJoNQw8HVnQKCnZr2x+J/XSqBz5qY8jBNgIZ1+1EkEhgiPU8FtLhkFMdSEUMn1rpj2iCQUdHYFHYI9e/I8qZ+U7HLp/LZcrFxlceTRHjpAR8hGp6iCblAV1RBFj+gZvaI348l4Md6Nj2lrzshmdtEfGJ8/0DSX7g==</latexit>

x : ✓>x+ ✓0 > 0

<latexit sha1_base64="I3pBfK+j9zhveoXGqr+a58FubSc=">AAACCHicbVC7SgNBFJ2Nrxhfq5YWDgZBEMKuBHwUErSxjGAekF2X2ckkGTL7YOauJCwpbfwVGwtFbP0EO//GSbKFJh64cOace5l7jx8LrsCyvo3cwuLS8kp+tbC2vrG5ZW7v1FWUSMpqNBKRbPpEMcFDVgMOgjVjyUjgC9bw+9djv/HApOJReAfDmLkB6Ya8wykBLXnm/uACO9BjQO4diGI8wMfZ27PwJbY8s2iVrAnwPLEzUkQZqp755bQjmgQsBCqIUi3bisFNiQROBRsVnESxmNA+6bKWpiEJmHLTySEjfKiVNu5EUlcIeKL+nkhJoNQw8HVnQKCnZr2x+J/XSqBz5qY8jBNgIZ1+1EkEhgiPU8FtLhkFMdSEUMn1rpj2iCQUdHYFHYI9e/I8qZ+U7HLp/LZcrFxlceTRHjpAR8hGp6iCblAV1RBFj+gZvaI348l4Md6Nj2lrzshmdtEfGJ8/00CX8A==</latexit>
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x1

<latexit sha1_base64="Zgso4r/5+qHuvA0cy8G5JHMuw8k=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4r2g9oQ9lsN+3SzSbsTsQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WV1bX1jeJmaWt7Z3evvH/QNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbqZ+65FrI2L1gOOE+xEdKBEKRtFK9089r1euuFV3BrJMvJxUIEe9V/7q9mOWRlwhk9SYjucm6GdUo2CST0rd1PCEshEd8I6likbc+Nns1Ak5sUqfhLG2pZDM1N8TGY2MGUeB7YwoDs2iNxX/8zophpd+JlSSIldsvihMJcGYTP8mfaE5Qzm2hDIt7K2EDammDG06JRuCt/jyMmmeVb3z6tXdeaV2ncdRhCM4hlPw4AJqcAt1aACDATzDK7w50nlx3p2PeWvByWcO4Q+czx8PkI2s</latexit>

x2

<latexit sha1_base64="O76kjDC2rk5pOTxbQq6SNK3hW1I=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyGgHoLevEY0TwgWcLspDcZMju7zMyKIeQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7gkRwbVz328mtrW9sbuW3Czu7e/sHxcOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGNzO/9YhK81g+mHGCfkQHkoecUWOl+6depVcsuWV3DrJKvIyUIEO9V/zq9mOWRigNE1Trjucmxp9QZTgTOC10U40JZSM6wI6lkkao/cn81Ck5s0qfhLGyJQ2Zq78nJjTSehwFtjOiZqiXvZn4n9dJTXjpT7hMUoOSLRaFqSAmJrO/SZ8rZEaMLaFMcXsrYUOqKDM2nYINwVt+eZU0K2WvWr66q5Zq11kceTiBUzgHDy6gBrdQhwYwGMAzvMKbI5wX5935WLTmnGzmGP7A+fwBERSNrQ==</latexit>

+
–

–– –
–

–
+

+

– –

–

+ +

–
+–

–

+

––
–

+

––
–

+

Classification boundaries

x1

<latexit sha1_base64="Zgso4r/5+qHuvA0cy8G5JHMuw8k=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4r2g9oQ9lsN+3SzSbsTsQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WV1bX1jeJmaWt7Z3evvH/QNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbqZ+65FrI2L1gOOE+xEdKBEKRtFK9089r1euuFV3BrJMvJxUIEe9V/7q9mOWRlwhk9SYjucm6GdUo2CST0rd1PCEshEd8I6likbc+Nns1Ak5sUqfhLG2pZDM1N8TGY2MGUeB7YwoDs2iNxX/8zophpd+JlSSIldsvihMJcGYTP8mfaE5Qzm2hDIt7K2EDammDG06JRuCt/jyMmmeVb3z6tXdeaV2ncdRhCM4hlPw4AJqcAt1aACDATzDK7w50nlx3p2PeWvByWcO4Q+czx8PkI2s</latexit>

x2

<latexit sha1_base64="O76kjDC2rk5pOTxbQq6SNK3hW1I=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyGgHoLevEY0TwgWcLspDcZMju7zMyKIeQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7gkRwbVz328mtrW9sbuW3Czu7e/sHxcOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGNzO/9YhK81g+mHGCfkQHkoecUWOl+6depVcsuWV3DrJKvIyUIEO9V/zq9mOWRigNE1Trjucmxp9QZTgTOC10U40JZSM6wI6lkkao/cn81Ck5s0qfhLGyJQ2Zq78nJjTSehwFtjOiZqiXvZn4n9dJTXjpT7hMUoOSLRaFqSAmJrO/SZ8rZEaMLaFMcXsrYUOqKDM2nYINwVt+eZU0K2WvWr66q5Zq11kceTiBUzgHDy6gBrdQhwYwGMAzvMKbI5wX5935WLTmnGzmGP7A+fwBERSNrQ==</latexit>

z

<latexit sha1_base64="Wud7Tk1lAE0TofbfdXT/CfC5Fa0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKQL0FvXhMwDwgWcLspDcZMzu7zMwKMeQLvHhQxKuf5M2/cZLsQRMLGoqqbrq7gkRwbVz328mtrW9sbuW3Czu7e/sHxcOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGtzO/9YhK81jem3GCfkQHkoecUWOl+lOvWHLL7hxklXgZKUGGWq/41e3HLI1QGiao1h3PTYw/ocpwJnBa6KYaE8pGdIAdSyWNUPuT+aFTcmaVPgljZUsaMld/T0xopPU4CmxnRM1QL3sz8T+vk5rwyp9wmaQGJVssClNBTExmX5M+V8iMGFtCmeL2VsKGVFFmbDYFG4K3/PIqaV6UvUr5ul4pVW+yOPJwAqdwDh5cQhXuoAYNYIDwDK/w5jw4L86787FozTnZzDH8gfP5A+0hjQo=</latexit>

✓>x+ ✓0 = z

<latexit sha1_base64="57gbgC5y/QU8YKKdWGtIYGj394c=">AAACBXicbVDLSsNAFJ34rPUVdamLwSIIQkmkoC6EohuXFewDmhgm00k7dPJg5kasoRs3/oobF4q49R/c+TdO2yy09cCFM+fcy9x7/ERwBZb1bczNLywuLRdWiqtr6xub5tZ2Q8WppKxOYxHLlk8UEzxideAgWCuRjIS+YE2/fznym3dMKh5HNzBImBuSbsQDTgloyTP3HOgxILcOxAm+x0d48vYsfI4fPLNkla0x8Cyxc1JCOWqe+eV0YpqGLAIqiFJt20rAzYgETgUbFp1UsYTQPumytqYRCZlys/EVQ3yglQ4OYqkrAjxWf09kJFRqEPq6MyTQU9PeSPzPa6cQnLoZj5IUWEQnHwWpwBDjUSS4wyWjIAaaECq53hXTHpGEgg6uqEOwp0+eJY3jsl0pn11XStWLPI4C2kX76BDZ6ARV0RWqoTqi6BE9o1f0ZjwZL8a78TFpnTPymR30B8bnD3u4l0k=</latexit>

x : ✓>x+ ✓0 < 0

<latexit sha1_base64="0YMAfG0aZuejgZWfZL/Bn2YjhT4=">AAACCHicbVC7SgNBFJ2Nrxhfq5YWDgZBEMKuBHxgEbSxjGAekF2X2ckkGTL7YOauJCwpbfwVGwtFbP0EO//GSbKFJh64cOace5l7jx8LrsCyvo3cwuLS8kp+tbC2vrG5ZW7v1FWUSMpqNBKRbPpEMcFDVgMOgjVjyUjgC9bw+9djv/HApOJReAfDmLkB6Ya8wykBLXnm/uACO9BjQO4diGI8wMfZ27PwJbY8s2iVrAnwPLEzUkQZqp755bQjmgQsBCqIUi3bisFNiQROBRsVnESxmNA+6bKWpiEJmHLTySEjfKiVNu5EUlcIeKL+nkhJoNQw8HVnQKCnZr2x+J/XSqBz5qY8jBNgIZ1+1EkEhgiPU8FtLhkFMdSEUMn1rpj2iCQUdHYFHYI9e/I8qZ+U7HLp/LZcrFxlceTRHjpAR8hGp6iCblAV1RBFj+gZvaI348l4Md6Nj2lrzshmdtEfGJ8/0DSX7g==</latexit>

x : ✓>x+ ✓0 > 0

<latexit sha1_base64="I3pBfK+j9zhveoXGqr+a58FubSc=">AAACCHicbVC7SgNBFJ2Nrxhfq5YWDgZBEMKuBHwUErSxjGAekF2X2ckkGTL7YOauJCwpbfwVGwtFbP0EO//GSbKFJh64cOace5l7jx8LrsCyvo3cwuLS8kp+tbC2vrG5ZW7v1FWUSMpqNBKRbPpEMcFDVgMOgjVjyUjgC9bw+9djv/HApOJReAfDmLkB6Ya8wykBLXnm/uACO9BjQO4diGI8wMfZ27PwJbY8s2iVrAnwPLEzUkQZqp755bQjmgQsBCqIUi3bisFNiQROBRsVnESxmNA+6bKWpiEJmHLTySEjfKiVNu5EUlcIeKL+nkhJoNQw8HVnQKCnZr2x+J/XSqBz5qY8jBNgIZ1+1EkEhgiPU8FtLhkFMdSEUMn1rpj2iCQUdHYFHYI9e/I8qZ+U7HLp/LZcrFxlceTRHjpAR8hGp6iCblAV1RBFj+gZvaI348l4Md6Nj2lrzshmdtEfGJ8/00CX8A==</latexit>
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x1

<latexit sha1_base64="Zgso4r/5+qHuvA0cy8G5JHMuw8k=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4r2g9oQ9lsN+3SzSbsTsQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WV1bX1jeJmaWt7Z3evvH/QNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbqZ+65FrI2L1gOOE+xEdKBEKRtFK9089r1euuFV3BrJMvJxUIEe9V/7q9mOWRlwhk9SYjucm6GdUo2CST0rd1PCEshEd8I6likbc+Nns1Ak5sUqfhLG2pZDM1N8TGY2MGUeB7YwoDs2iNxX/8zophpd+JlSSIldsvihMJcGYTP8mfaE5Qzm2hDIt7K2EDammDG06JRuCt/jyMmmeVb3z6tXdeaV2ncdRhCM4hlPw4AJqcAt1aACDATzDK7w50nlx3p2PeWvByWcO4Q+czx8PkI2s</latexit>

x2

<latexit sha1_base64="O76kjDC2rk5pOTxbQq6SNK3hW1I=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyGgHoLevEY0TwgWcLspDcZMju7zMyKIeQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7gkRwbVz328mtrW9sbuW3Czu7e/sHxcOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGNzO/9YhK81g+mHGCfkQHkoecUWOl+6depVcsuWV3DrJKvIyUIEO9V/zq9mOWRigNE1Trjucmxp9QZTgTOC10U40JZSM6wI6lkkao/cn81Ck5s0qfhLGyJQ2Zq78nJjTSehwFtjOiZqiXvZn4n9dJTXjpT7hMUoOSLRaFqSAmJrO/SZ8rZEaMLaFMcXsrYUOqKDM2nYINwVt+eZU0K2WvWr66q5Zq11kceTiBUzgHDy6gBrdQhwYwGMAzvMKbI5wX5935WLTmnGzmGP7A+fwBERSNrQ==</latexit>

+
–

–– –
–

–
+

+

– –

–

+ +

–
+–

–

+

––
–

+

––
–

+

Classification boundaries

x1

<latexit sha1_base64="Zgso4r/5+qHuvA0cy8G5JHMuw8k=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4r2g9oQ9lsN+3SzSbsTsQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WV1bX1jeJmaWt7Z3evvH/QNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbqZ+65FrI2L1gOOE+xEdKBEKRtFK9089r1euuFV3BrJMvJxUIEe9V/7q9mOWRlwhk9SYjucm6GdUo2CST0rd1PCEshEd8I6likbc+Nns1Ak5sUqfhLG2pZDM1N8TGY2MGUeB7YwoDs2iNxX/8zophpd+JlSSIldsvihMJcGYTP8mfaE5Qzm2hDIt7K2EDammDG06JRuCt/jyMmmeVb3z6tXdeaV2ncdRhCM4hlPw4AJqcAt1aACDATzDK7w50nlx3p2PeWvByWcO4Q+czx8PkI2s</latexit>

x2

<latexit sha1_base64="O76kjDC2rk5pOTxbQq6SNK3hW1I=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyGgHoLevEY0TwgWcLspDcZMju7zMyKIeQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7gkRwbVz328mtrW9sbuW3Czu7e/sHxcOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGNzO/9YhK81g+mHGCfkQHkoecUWOl+6depVcsuWV3DrJKvIyUIEO9V/zq9mOWRigNE1Trjucmxp9QZTgTOC10U40JZSM6wI6lkkao/cn81Ck5s0qfhLGyJQ2Zq78nJjTSehwFtjOiZqiXvZn4n9dJTXjpT7hMUoOSLRaFqSAmJrO/SZ8rZEaMLaFMcXsrYUOqKDM2nYINwVt+eZU0K2WvWr66q5Zq11kceTiBUzgHDy6gBrdQhwYwGMAzvMKbI5wX5935WLTmnGzmGP7A+fwBERSNrQ==</latexit>

z

<latexit sha1_base64="Wud7Tk1lAE0TofbfdXT/CfC5Fa0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKQL0FvXhMwDwgWcLspDcZMzu7zMwKMeQLvHhQxKuf5M2/cZLsQRMLGoqqbrq7gkRwbVz328mtrW9sbuW3Czu7e/sHxcOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGtzO/9YhK81jem3GCfkQHkoecUWOl+lOvWHLL7hxklXgZKUGGWq/41e3HLI1QGiao1h3PTYw/ocpwJnBa6KYaE8pGdIAdSyWNUPuT+aFTcmaVPgljZUsaMld/T0xopPU4CmxnRM1QL3sz8T+vk5rwyp9wmaQGJVssClNBTExmX5M+V8iMGFtCmeL2VsKGVFFmbDYFG4K3/PIqaV6UvUr5ul4pVW+yOPJwAqdwDh5cQhXuoAYNYIDwDK/w5jw4L86787FozTnZzDH8gfP5A+0hjQo=</latexit>

✓>x+ ✓0 = z

<latexit sha1_base64="57gbgC5y/QU8YKKdWGtIYGj394c=">AAACBXicbVDLSsNAFJ34rPUVdamLwSIIQkmkoC6EohuXFewDmhgm00k7dPJg5kasoRs3/oobF4q49R/c+TdO2yy09cCFM+fcy9x7/ERwBZb1bczNLywuLRdWiqtr6xub5tZ2Q8WppKxOYxHLlk8UEzxideAgWCuRjIS+YE2/fznym3dMKh5HNzBImBuSbsQDTgloyTP3HOgxILcOxAm+x0d48vYsfI4fPLNkla0x8Cyxc1JCOWqe+eV0YpqGLAIqiFJt20rAzYgETgUbFp1UsYTQPumytqYRCZlys/EVQ3yglQ4OYqkrAjxWf09kJFRqEPq6MyTQU9PeSPzPa6cQnLoZj5IUWEQnHwWpwBDjUSS4wyWjIAaaECq53hXTHpGEgg6uqEOwp0+eJY3jsl0pn11XStWLPI4C2kX76BDZ6ARV0RWqoTqi6BE9o1f0ZjwZL8a78TFpnTPymR30B8bnD3u4l0k=</latexit>

x : ✓>x+ ✓0 < 0

<latexit sha1_base64="0YMAfG0aZuejgZWfZL/Bn2YjhT4=">AAACCHicbVC7SgNBFJ2Nrxhfq5YWDgZBEMKuBHxgEbSxjGAekF2X2ckkGTL7YOauJCwpbfwVGwtFbP0EO//GSbKFJh64cOace5l7jx8LrsCyvo3cwuLS8kp+tbC2vrG5ZW7v1FWUSMpqNBKRbPpEMcFDVgMOgjVjyUjgC9bw+9djv/HApOJReAfDmLkB6Ya8wykBLXnm/uACO9BjQO4diGI8wMfZ27PwJbY8s2iVrAnwPLEzUkQZqp755bQjmgQsBCqIUi3bisFNiQROBRsVnESxmNA+6bKWpiEJmHLTySEjfKiVNu5EUlcIeKL+nkhJoNQw8HVnQKCnZr2x+J/XSqBz5qY8jBNgIZ1+1EkEhgiPU8FtLhkFMdSEUMn1rpj2iCQUdHYFHYI9e/I8qZ+U7HLp/LZcrFxlceTRHjpAR8hGp6iCblAV1RBFj+gZvaI348l4Md6Nj2lrzshmdtEfGJ8/0DSX7g==</latexit>

x : ✓>x+ ✓0 > 0

<latexit sha1_base64="I3pBfK+j9zhveoXGqr+a58FubSc=">AAACCHicbVC7SgNBFJ2Nrxhfq5YWDgZBEMKuBHwUErSxjGAekF2X2ckkGTL7YOauJCwpbfwVGwtFbP0EO//GSbKFJh64cOace5l7jx8LrsCyvo3cwuLS8kp+tbC2vrG5ZW7v1FWUSMpqNBKRbPpEMcFDVgMOgjVjyUjgC9bw+9djv/HApOJReAfDmLkB6Ya8wykBLXnm/uACO9BjQO4diGI8wMfZ27PwJbY8s2iVrAnwPLEzUkQZqp755bQjmgQsBCqIUi3bisFNiQROBRsVnESxmNA+6bKWpiEJmHLTySEjfKiVNu5EUlcIeKL+nkhJoNQw8HVnQKCnZr2x+J/XSqBz5qY8jBNgIZ1+1EkEhgiPU8FtLhkFMdSEUMn1rpj2iCQUdHYFHYI9e/I8qZ+U7HLp/LZcrFxlceTRHjpAR8hGp6iCblAV1RBFj+gZvaI348l4Md6Nj2lrzshmdtEfGJ8/00CX8A==</latexit>
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x1

<latexit sha1_base64="Zgso4r/5+qHuvA0cy8G5JHMuw8k=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4r2g9oQ9lsN+3SzSbsTsQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WV1bX1jeJmaWt7Z3evvH/QNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbqZ+65FrI2L1gOOE+xEdKBEKRtFK9089r1euuFV3BrJMvJxUIEe9V/7q9mOWRlwhk9SYjucm6GdUo2CST0rd1PCEshEd8I6likbc+Nns1Ak5sUqfhLG2pZDM1N8TGY2MGUeB7YwoDs2iNxX/8zophpd+JlSSIldsvihMJcGYTP8mfaE5Qzm2hDIt7K2EDammDG06JRuCt/jyMmmeVb3z6tXdeaV2ncdRhCM4hlPw4AJqcAt1aACDATzDK7w50nlx3p2PeWvByWcO4Q+czx8PkI2s</latexit>

x2

<latexit sha1_base64="O76kjDC2rk5pOTxbQq6SNK3hW1I=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyGgHoLevEY0TwgWcLspDcZMju7zMyKIeQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7gkRwbVz328mtrW9sbuW3Czu7e/sHxcOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGNzO/9YhK81g+mHGCfkQHkoecUWOl+6depVcsuWV3DrJKvIyUIEO9V/zq9mOWRigNE1Trjucmxp9QZTgTOC10U40JZSM6wI6lkkao/cn81Ck5s0qfhLGyJQ2Zq78nJjTSehwFtjOiZqiXvZn4n9dJTXjpT7hMUoOSLRaFqSAmJrO/SZ8rZEaMLaFMcXsrYUOqKDM2nYINwVt+eZU0K2WvWr66q5Zq11kceTiBUzgHDy6gBrdQhwYwGMAzvMKbI5wX5935WLTmnGzmGP7A+fwBERSNrQ==</latexit>

+
–

–– –
–

–
+

+

– –

–

+ +

–
+–

–

+

––
–

+

––
–

+

Classification boundaries

x1

<latexit sha1_base64="Zgso4r/5+qHuvA0cy8G5JHMuw8k=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4r2g9oQ9lsN+3SzSbsTsQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WV1bX1jeJmaWt7Z3evvH/QNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbqZ+65FrI2L1gOOE+xEdKBEKRtFK9089r1euuFV3BrJMvJxUIEe9V/7q9mOWRlwhk9SYjucm6GdUo2CST0rd1PCEshEd8I6likbc+Nns1Ak5sUqfhLG2pZDM1N8TGY2MGUeB7YwoDs2iNxX/8zophpd+JlSSIldsvihMJcGYTP8mfaE5Qzm2hDIt7K2EDammDG06JRuCt/jyMmmeVb3z6tXdeaV2ncdRhCM4hlPw4AJqcAt1aACDATzDK7w50nlx3p2PeWvByWcO4Q+czx8PkI2s</latexit>

x2

<latexit sha1_base64="O76kjDC2rk5pOTxbQq6SNK3hW1I=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyGgHoLevEY0TwgWcLspDcZMju7zMyKIeQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7gkRwbVz328mtrW9sbuW3Czu7e/sHxcOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGNzO/9YhK81g+mHGCfkQHkoecUWOl+6depVcsuWV3DrJKvIyUIEO9V/zq9mOWRigNE1Trjucmxp9QZTgTOC10U40JZSM6wI6lkkao/cn81Ck5s0qfhLGyJQ2Zq78nJjTSehwFtjOiZqiXvZn4n9dJTXjpT7hMUoOSLRaFqSAmJrO/SZ8rZEaMLaFMcXsrYUOqKDM2nYINwVt+eZU0K2WvWr66q5Zq11kceTiBUzgHDy6gBrdQhwYwGMAzvMKbI5wX5935WLTmnGzmGP7A+fwBERSNrQ==</latexit>

z

<latexit sha1_base64="Wud7Tk1lAE0TofbfdXT/CfC5Fa0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKQL0FvXhMwDwgWcLspDcZMzu7zMwKMeQLvHhQxKuf5M2/cZLsQRMLGoqqbrq7gkRwbVz328mtrW9sbuW3Czu7e/sHxcOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGtzO/9YhK81jem3GCfkQHkoecUWOl+lOvWHLL7hxklXgZKUGGWq/41e3HLI1QGiao1h3PTYw/ocpwJnBa6KYaE8pGdIAdSyWNUPuT+aFTcmaVPgljZUsaMld/T0xopPU4CmxnRM1QL3sz8T+vk5rwyp9wmaQGJVssClNBTExmX5M+V8iMGFtCmeL2VsKGVFFmbDYFG4K3/PIqaV6UvUr5ul4pVW+yOPJwAqdwDh5cQhXuoAYNYIDwDK/w5jw4L86787FozTnZzDH8gfP5A+0hjQo=</latexit>

✓>x+ ✓0 = z

<latexit sha1_base64="57gbgC5y/QU8YKKdWGtIYGj394c=">AAACBXicbVDLSsNAFJ34rPUVdamLwSIIQkmkoC6EohuXFewDmhgm00k7dPJg5kasoRs3/oobF4q49R/c+TdO2yy09cCFM+fcy9x7/ERwBZb1bczNLywuLRdWiqtr6xub5tZ2Q8WppKxOYxHLlk8UEzxideAgWCuRjIS+YE2/fznym3dMKh5HNzBImBuSbsQDTgloyTP3HOgxILcOxAm+x0d48vYsfI4fPLNkla0x8Cyxc1JCOWqe+eV0YpqGLAIqiFJt20rAzYgETgUbFp1UsYTQPumytqYRCZlys/EVQ3yglQ4OYqkrAjxWf09kJFRqEPq6MyTQU9PeSPzPa6cQnLoZj5IUWEQnHwWpwBDjUSS4wyWjIAaaECq53hXTHpGEgg6uqEOwp0+eJY3jsl0pn11XStWLPI4C2kX76BDZ6ARV0RWqoTqi6BE9o1f0ZjwZL8a78TFpnTPymR30B8bnD3u4l0k=</latexit>

x : ✓>x+ ✓0 < 0

<latexit sha1_base64="0YMAfG0aZuejgZWfZL/Bn2YjhT4=">AAACCHicbVC7SgNBFJ2Nrxhfq5YWDgZBEMKuBHxgEbSxjGAekF2X2ckkGTL7YOauJCwpbfwVGwtFbP0EO//GSbKFJh64cOace5l7jx8LrsCyvo3cwuLS8kp+tbC2vrG5ZW7v1FWUSMpqNBKRbPpEMcFDVgMOgjVjyUjgC9bw+9djv/HApOJReAfDmLkB6Ya8wykBLXnm/uACO9BjQO4diGI8wMfZ27PwJbY8s2iVrAnwPLEzUkQZqp755bQjmgQsBCqIUi3bisFNiQROBRsVnESxmNA+6bKWpiEJmHLTySEjfKiVNu5EUlcIeKL+nkhJoNQw8HVnQKCnZr2x+J/XSqBz5qY8jBNgIZ1+1EkEhgiPU8FtLhkFMdSEUMn1rpj2iCQUdHYFHYI9e/I8qZ+U7HLp/LZcrFxlceTRHjpAR8hGp6iCblAV1RBFj+gZvaI348l4Md6Nj2lrzshmdtEfGJ8/0DSX7g==</latexit>

x : ✓>x+ ✓0 > 0

<latexit sha1_base64="I3pBfK+j9zhveoXGqr+a58FubSc=">AAACCHicbVC7SgNBFJ2Nrxhfq5YWDgZBEMKuBHwUErSxjGAekF2X2ckkGTL7YOauJCwpbfwVGwtFbP0EO//GSbKFJh64cOace5l7jx8LrsCyvo3cwuLS8kp+tbC2vrG5ZW7v1FWUSMpqNBKRbPpEMcFDVgMOgjVjyUjgC9bw+9djv/HApOJReAfDmLkB6Ya8wykBLXnm/uACO9BjQO4diGI8wMfZ27PwJbY8s2iVrAnwPLEzUkQZqp755bQjmgQsBCqIUi3bisFNiQROBRsVnESxmNA+6bKWpiEJmHLTySEjfKiVNu5EUlcIeKL+nkhJoNQw8HVnQKCnZr2x+J/XSqBz5qY8jBNgIZ1+1EkEhgiPU8FtLhkFMdSEUMn1rpj2iCQUdHYFHYI9e/I8qZ+U7HLp/LZcrFxlceTRHjpAR8hGp6iCblAV1RBFj+gZvaI348l4Md6Nj2lrzshmdtEfGJ8/00CX8A==</latexit>
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x1

<latexit sha1_base64="Zgso4r/5+qHuvA0cy8G5JHMuw8k=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4r2g9oQ9lsN+3SzSbsTsQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WV1bX1jeJmaWt7Z3evvH/QNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbqZ+65FrI2L1gOOE+xEdKBEKRtFK9089r1euuFV3BrJMvJxUIEe9V/7q9mOWRlwhk9SYjucm6GdUo2CST0rd1PCEshEd8I6likbc+Nns1Ak5sUqfhLG2pZDM1N8TGY2MGUeB7YwoDs2iNxX/8zophpd+JlSSIldsvihMJcGYTP8mfaE5Qzm2hDIt7K2EDammDG06JRuCt/jyMmmeVb3z6tXdeaV2ncdRhCM4hlPw4AJqcAt1aACDATzDK7w50nlx3p2PeWvByWcO4Q+czx8PkI2s</latexit>

x2

<latexit sha1_base64="O76kjDC2rk5pOTxbQq6SNK3hW1I=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyGgHoLevEY0TwgWcLspDcZMju7zMyKIeQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7gkRwbVz328mtrW9sbuW3Czu7e/sHxcOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGNzO/9YhK81g+mHGCfkQHkoecUWOl+6depVcsuWV3DrJKvIyUIEO9V/zq9mOWRigNE1Trjucmxp9QZTgTOC10U40JZSM6wI6lkkao/cn81Ck5s0qfhLGyJQ2Zq78nJjTSehwFtjOiZqiXvZn4n9dJTXjpT7hMUoOSLRaFqSAmJrO/SZ8rZEaMLaFMcXsrYUOqKDM2nYINwVt+eZU0K2WvWr66q5Zq11kceTiBUzgHDy6gBrdQhwYwGMAzvMKbI5wX5935WLTmnGzmGP7A+fwBERSNrQ==</latexit>
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+
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–
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+
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+

+
+

+
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+
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–
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+

Classification boundaries

x1

<latexit sha1_base64="Zgso4r/5+qHuvA0cy8G5JHMuw8k=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4r2g9oQ9lsN+3SzSbsTsQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WV1bX1jeJmaWt7Z3evvH/QNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbqZ+65FrI2L1gOOE+xEdKBEKRtFK9089r1euuFV3BrJMvJxUIEe9V/7q9mOWRlwhk9SYjucm6GdUo2CST0rd1PCEshEd8I6likbc+Nns1Ak5sUqfhLG2pZDM1N8TGY2MGUeB7YwoDs2iNxX/8zophpd+JlSSIldsvihMJcGYTP8mfaE5Qzm2hDIt7K2EDammDG06JRuCt/jyMmmeVb3z6tXdeaV2ncdRhCM4hlPw4AJqcAt1aACDATzDK7w50nlx3p2PeWvByWcO4Q+czx8PkI2s</latexit>

x2

<latexit sha1_base64="O76kjDC2rk5pOTxbQq6SNK3hW1I=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyGgHoLevEY0TwgWcLspDcZMju7zMyKIeQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7gkRwbVz328mtrW9sbuW3Czu7e/sHxcOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGNzO/9YhK81g+mHGCfkQHkoecUWOl+6depVcsuWV3DrJKvIyUIEO9V/zq9mOWRigNE1Trjucmxp9QZTgTOC10U40JZSM6wI6lkkao/cn81Ck5s0qfhLGyJQ2Zq78nJjTSehwFtjOiZqiXvZn4n9dJTXjpT7hMUoOSLRaFqSAmJrO/SZ8rZEaMLaFMcXsrYUOqKDM2nYINwVt+eZU0K2WvWr66q5Zq11kceTiBUzgHDy6gBrdQhwYwGMAzvMKbI5wX5935WLTmnGzmGP7A+fwBERSNrQ==</latexit>

z

<latexit sha1_base64="Wud7Tk1lAE0TofbfdXT/CfC5Fa0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKQL0FvXhMwDwgWcLspDcZMzu7zMwKMeQLvHhQxKuf5M2/cZLsQRMLGoqqbrq7gkRwbVz328mtrW9sbuW3Czu7e/sHxcOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGtzO/9YhK81jem3GCfkQHkoecUWOl+lOvWHLL7hxklXgZKUGGWq/41e3HLI1QGiao1h3PTYw/ocpwJnBa6KYaE8pGdIAdSyWNUPuT+aFTcmaVPgljZUsaMld/T0xopPU4CmxnRM1QL3sz8T+vk5rwyp9wmaQGJVssClNBTExmX5M+V8iMGFtCmeL2VsKGVFFmbDYFG4K3/PIqaV6UvUr5ul4pVW+yOPJwAqdwDh5cQhXuoAYNYIDwDK/w5jw4L86787FozTnZzDH8gfP5A+0hjQo=</latexit>

✓>x+ ✓0 = z

<latexit sha1_base64="57gbgC5y/QU8YKKdWGtIYGj394c=">AAACBXicbVDLSsNAFJ34rPUVdamLwSIIQkmkoC6EohuXFewDmhgm00k7dPJg5kasoRs3/oobF4q49R/c+TdO2yy09cCFM+fcy9x7/ERwBZb1bczNLywuLRdWiqtr6xub5tZ2Q8WppKxOYxHLlk8UEzxideAgWCuRjIS+YE2/fznym3dMKh5HNzBImBuSbsQDTgloyTP3HOgxILcOxAm+x0d48vYsfI4fPLNkla0x8Cyxc1JCOWqe+eV0YpqGLAIqiFJt20rAzYgETgUbFp1UsYTQPumytqYRCZlys/EVQ3yglQ4OYqkrAjxWf09kJFRqEPq6MyTQU9PeSPzPa6cQnLoZj5IUWEQnHwWpwBDjUSS4wyWjIAaaECq53hXTHpGEgg6uqEOwp0+eJY3jsl0pn11XStWLPI4C2kX76BDZ6ARV0RWqoTqi6BE9o1f0ZjwZL8a78TFpnTPymR30B8bnD3u4l0k=</latexit>

x : ✓>x+ ✓0 < 0

<latexit sha1_base64="0YMAfG0aZuejgZWfZL/Bn2YjhT4=">AAACCHicbVC7SgNBFJ2Nrxhfq5YWDgZBEMKuBHxgEbSxjGAekF2X2ckkGTL7YOauJCwpbfwVGwtFbP0EO//GSbKFJh64cOace5l7jx8LrsCyvo3cwuLS8kp+tbC2vrG5ZW7v1FWUSMpqNBKRbPpEMcFDVgMOgjVjyUjgC9bw+9djv/HApOJReAfDmLkB6Ya8wykBLXnm/uACO9BjQO4diGI8wMfZ27PwJbY8s2iVrAnwPLEzUkQZqp755bQjmgQsBCqIUi3bisFNiQROBRsVnESxmNA+6bKWpiEJmHLTySEjfKiVNu5EUlcIeKL+nkhJoNQw8HVnQKCnZr2x+J/XSqBz5qY8jBNgIZ1+1EkEhgiPU8FtLhkFMdSEUMn1rpj2iCQUdHYFHYI9e/I8qZ+U7HLp/LZcrFxlceTRHjpAR8hGp6iCblAV1RBFj+gZvaI348l4Md6Nj2lrzshmdtEfGJ8/0DSX7g==</latexit>

x : ✓>x+ ✓0 > 0

<latexit sha1_base64="I3pBfK+j9zhveoXGqr+a58FubSc=">AAACCHicbVC7SgNBFJ2Nrxhfq5YWDgZBEMKuBHwUErSxjGAekF2X2ckkGTL7YOauJCwpbfwVGwtFbP0EO//GSbKFJh64cOace5l7jx8LrsCyvo3cwuLS8kp+tbC2vrG5ZW7v1FWUSMpqNBKRbPpEMcFDVgMOgjVjyUjgC9bw+9djv/HApOJReAfDmLkB6Ya8wykBLXnm/uACO9BjQO4diGI8wMfZ27PwJbY8s2iVrAnwPLEzUkQZqp755bQjmgQsBCqIUi3bisFNiQROBRsVnESxmNA+6bKWpiEJmHLTySEjfKiVNu5EUlcIeKL+nkhJoNQw8HVnQKCnZr2x+J/XSqBz5qY8jBNgIZ1+1EkEhgiPU8FtLhkFMdSEUMn1rpj2iCQUdHYFHYI9e/I8qZ+U7HLp/LZcrFxlceTRHjpAR8hGp6iCblAV1RBFj+gZvaI348l4Md6Nj2lrzshmdtEfGJ8/00CX8A==</latexit>
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x1

<latexit sha1_base64="Zgso4r/5+qHuvA0cy8G5JHMuw8k=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4r2g9oQ9lsN+3SzSbsTsQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WV1bX1jeJmaWt7Z3evvH/QNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbqZ+65FrI2L1gOOE+xEdKBEKRtFK9089r1euuFV3BrJMvJxUIEe9V/7q9mOWRlwhk9SYjucm6GdUo2CST0rd1PCEshEd8I6likbc+Nns1Ak5sUqfhLG2pZDM1N8TGY2MGUeB7YwoDs2iNxX/8zophpd+JlSSIldsvihMJcGYTP8mfaE5Qzm2hDIt7K2EDammDG06JRuCt/jyMmmeVb3z6tXdeaV2ncdRhCM4hlPw4AJqcAt1aACDATzDK7w50nlx3p2PeWvByWcO4Q+czx8PkI2s</latexit>

x2

<latexit sha1_base64="O76kjDC2rk5pOTxbQq6SNK3hW1I=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyGgHoLevEY0TwgWcLspDcZMju7zMyKIeQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7gkRwbVz328mtrW9sbuW3Czu7e/sHxcOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGNzO/9YhK81g+mHGCfkQHkoecUWOl+6depVcsuWV3DrJKvIyUIEO9V/zq9mOWRigNE1Trjucmxp9QZTgTOC10U40JZSM6wI6lkkao/cn81Ck5s0qfhLGyJQ2Zq78nJjTSehwFtjOiZqiXvZn4n9dJTXjpT7hMUoOSLRaFqSAmJrO/SZ8rZEaMLaFMcXsrYUOqKDM2nYINwVt+eZU0K2WvWr66q5Zq11kceTiBUzgHDy6gBrdQhwYwGMAzvMKbI5wX5935WLTmnGzmGP7A+fwBERSNrQ==</latexit>
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Classification boundaries

x1

<latexit sha1_base64="Zgso4r/5+qHuvA0cy8G5JHMuw8k=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4r2g9oQ9lsN+3SzSbsTsQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WV1bX1jeJmaWt7Z3evvH/QNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbqZ+65FrI2L1gOOE+xEdKBEKRtFK9089r1euuFV3BrJMvJxUIEe9V/7q9mOWRlwhk9SYjucm6GdUo2CST0rd1PCEshEd8I6likbc+Nns1Ak5sUqfhLG2pZDM1N8TGY2MGUeB7YwoDs2iNxX/8zophpd+JlSSIldsvihMJcGYTP8mfaE5Qzm2hDIt7K2EDammDG06JRuCt/jyMmmeVb3z6tXdeaV2ncdRhCM4hlPw4AJqcAt1aACDATzDK7w50nlx3p2PeWvByWcO4Q+czx8PkI2s</latexit>

x2

<latexit sha1_base64="O76kjDC2rk5pOTxbQq6SNK3hW1I=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyGgHoLevEY0TwgWcLspDcZMju7zMyKIeQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7gkRwbVz328mtrW9sbuW3Czu7e/sHxcOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGNzO/9YhK81g+mHGCfkQHkoecUWOl+6depVcsuWV3DrJKvIyUIEO9V/zq9mOWRigNE1Trjucmxp9QZTgTOC10U40JZSM6wI6lkkao/cn81Ck5s0qfhLGyJQ2Zq78nJjTSehwFtjOiZqiXvZn4n9dJTXjpT7hMUoOSLRaFqSAmJrO/SZ8rZEaMLaFMcXsrYUOqKDM2nYINwVt+eZU0K2WvWr66q5Zq11kceTiBUzgHDy6gBrdQhwYwGMAzvMKbI5wX5935WLTmnGzmGP7A+fwBERSNrQ==</latexit>

z

<latexit sha1_base64="Wud7Tk1lAE0TofbfdXT/CfC5Fa0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKQL0FvXhMwDwgWcLspDcZMzu7zMwKMeQLvHhQxKuf5M2/cZLsQRMLGoqqbrq7gkRwbVz328mtrW9sbuW3Czu7e/sHxcOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGtzO/9YhK81jem3GCfkQHkoecUWOl+lOvWHLL7hxklXgZKUGGWq/41e3HLI1QGiao1h3PTYw/ocpwJnBa6KYaE8pGdIAdSyWNUPuT+aFTcmaVPgljZUsaMld/T0xopPU4CmxnRM1QL3sz8T+vk5rwyp9wmaQGJVssClNBTExmX5M+V8iMGFtCmeL2VsKGVFFmbDYFG4K3/PIqaV6UvUr5ul4pVW+yOPJwAqdwDh5cQhXuoAYNYIDwDK/w5jw4L86787FozTnZzDH8gfP5A+0hjQo=</latexit>

x1

<latexit sha1_base64="Zgso4r/5+qHuvA0cy8G5JHMuw8k=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4r2g9oQ9lsN+3SzSbsTsQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WV1bX1jeJmaWt7Z3evvH/QNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbqZ+65FrI2L1gOOE+xEdKBEKRtFK9089r1euuFV3BrJMvJxUIEe9V/7q9mOWRlwhk9SYjucm6GdUo2CST0rd1PCEshEd8I6likbc+Nns1Ak5sUqfhLG2pZDM1N8TGY2MGUeB7YwoDs2iNxX/8zophpd+JlSSIldsvihMJcGYTP8mfaE5Qzm2hDIt7K2EDammDG06JRuCt/jyMmmeVb3z6tXdeaV2ncdRhCM4hlPw4AJqcAt1aACDATzDK7w50nlx3p2PeWvByWcO4Q+czx8PkI2s</latexit>

x2

<latexit sha1_base64="O76kjDC2rk5pOTxbQq6SNK3hW1I=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyGgHoLevEY0TwgWcLspDcZMju7zMyKIeQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7gkRwbVz328mtrW9sbuW3Czu7e/sHxcOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGNzO/9YhK81g+mHGCfkQHkoecUWOl+6depVcsuWV3DrJKvIyUIEO9V/zq9mOWRigNE1Trjucmxp9QZTgTOC10U40JZSM6wI6lkkao/cn81Ck5s0qfhLGyJQ2Zq78nJjTSehwFtjOiZqiXvZn4n9dJTXjpT7hMUoOSLRaFqSAmJrO/SZ8rZEaMLaFMcXsrYUOqKDM2nYINwVt+eZU0K2WvWr66q5Zq11kceTiBUzgHDy6gBrdQhwYwGMAzvMKbI5wX5935WLTmnGzmGP7A+fwBERSNrQ==</latexit>

z

<latexit sha1_base64="Wud7Tk1lAE0TofbfdXT/CfC5Fa0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKQL0FvXhMwDwgWcLspDcZMzu7zMwKMeQLvHhQxKuf5M2/cZLsQRMLGoqqbrq7gkRwbVz328mtrW9sbuW3Czu7e/sHxcOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGtzO/9YhK81jem3GCfkQHkoecUWOl+lOvWHLL7hxklXgZKUGGWq/41e3HLI1QGiao1h3PTYw/ocpwJnBa6KYaE8pGdIAdSyWNUPuT+aFTcmaVPgljZUsaMld/T0xopPU4CmxnRM1QL3sz8T+vk5rwyp9wmaQGJVssClNBTExmX5M+V8iMGFtCmeL2VsKGVFFmbDYFG4K3/PIqaV6UvUr5ul4pVW+yOPJwAqdwDh5cQhXuoAYNYIDwDK/w5jw4L86787FozTnZzDH8gfP5A+0hjQo=</latexit>

✓>x+ ✓0 = z

<latexit sha1_base64="57gbgC5y/QU8YKKdWGtIYGj394c=">AAACBXicbVDLSsNAFJ34rPUVdamLwSIIQkmkoC6EohuXFewDmhgm00k7dPJg5kasoRs3/oobF4q49R/c+TdO2yy09cCFM+fcy9x7/ERwBZb1bczNLywuLRdWiqtr6xub5tZ2Q8WppKxOYxHLlk8UEzxideAgWCuRjIS+YE2/fznym3dMKh5HNzBImBuSbsQDTgloyTP3HOgxILcOxAm+x0d48vYsfI4fPLNkla0x8Cyxc1JCOWqe+eV0YpqGLAIqiFJt20rAzYgETgUbFp1UsYTQPumytqYRCZlys/EVQ3yglQ4OYqkrAjxWf09kJFRqEPq6MyTQU9PeSPzPa6cQnLoZj5IUWEQnHwWpwBDjUSS4wyWjIAaaECq53hXTHpGEgg6uqEOwp0+eJY3jsl0pn11XStWLPI4C2kX76BDZ6ARV0RWqoTqi6BE9o1f0ZjwZL8a78TFpnTPymR30B8bnD3u4l0k=</latexit>

x : ✓>x+ ✓0 < 0

<latexit sha1_base64="0YMAfG0aZuejgZWfZL/Bn2YjhT4=">AAACCHicbVC7SgNBFJ2Nrxhfq5YWDgZBEMKuBHxgEbSxjGAekF2X2ckkGTL7YOauJCwpbfwVGwtFbP0EO//GSbKFJh64cOace5l7jx8LrsCyvo3cwuLS8kp+tbC2vrG5ZW7v1FWUSMpqNBKRbPpEMcFDVgMOgjVjyUjgC9bw+9djv/HApOJReAfDmLkB6Ya8wykBLXnm/uACO9BjQO4diGI8wMfZ27PwJbY8s2iVrAnwPLEzUkQZqp755bQjmgQsBCqIUi3bisFNiQROBRsVnESxmNA+6bKWpiEJmHLTySEjfKiVNu5EUlcIeKL+nkhJoNQw8HVnQKCnZr2x+J/XSqBz5qY8jBNgIZ1+1EkEhgiPU8FtLhkFMdSEUMn1rpj2iCQUdHYFHYI9e/I8qZ+U7HLp/LZcrFxlceTRHjpAR8hGp6iCblAV1RBFj+gZvaI348l4Md6Nj2lrzshmdtEfGJ8/0DSX7g==</latexit>

x : ✓>x+ ✓0 > 0

<latexit sha1_base64="I3pBfK+j9zhveoXGqr+a58FubSc=">AAACCHicbVC7SgNBFJ2Nrxhfq5YWDgZBEMKuBHwUErSxjGAekF2X2ckkGTL7YOauJCwpbfwVGwtFbP0EO//GSbKFJh64cOace5l7jx8LrsCyvo3cwuLS8kp+tbC2vrG5ZW7v1FWUSMpqNBKRbPpEMcFDVgMOgjVjyUjgC9bw+9djv/HApOJReAfDmLkB6Ya8wykBLXnm/uACO9BjQO4diGI8wMfZ27PwJbY8s2iVrAnwPLEzUkQZqp755bQjmgQsBCqIUi3bisFNiQROBRsVnESxmNA+6bKWpiEJmHLTySEjfKiVNu5EUlcIeKL+nkhJoNQw8HVnQKCnZr2x+J/XSqBz5qY8jBNgIZ1+1EkEhgiPU8FtLhkFMdSEUMn1rpj2iCQUdHYFHYI9e/I8qZ+U7HLp/LZcrFxlceTRHjpAR8hGp6iCblAV1RBFj+gZvaI348l4Md6Nj2lrzshmdtEfGJ8/00CX8A==</latexit>
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x1

<latexit sha1_base64="Zgso4r/5+qHuvA0cy8G5JHMuw8k=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4r2g9oQ9lsN+3SzSbsTsQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WV1bX1jeJmaWt7Z3evvH/QNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbqZ+65FrI2L1gOOE+xEdKBEKRtFK9089r1euuFV3BrJMvJxUIEe9V/7q9mOWRlwhk9SYjucm6GdUo2CST0rd1PCEshEd8I6likbc+Nns1Ak5sUqfhLG2pZDM1N8TGY2MGUeB7YwoDs2iNxX/8zophpd+JlSSIldsvihMJcGYTP8mfaE5Qzm2hDIt7K2EDammDG06JRuCt/jyMmmeVb3z6tXdeaV2ncdRhCM4hlPw4AJqcAt1aACDATzDK7w50nlx3p2PeWvByWcO4Q+czx8PkI2s</latexit>

x2

<latexit sha1_base64="O76kjDC2rk5pOTxbQq6SNK3hW1I=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyGgHoLevEY0TwgWcLspDcZMju7zMyKIeQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7gkRwbVz328mtrW9sbuW3Czu7e/sHxcOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGNzO/9YhK81g+mHGCfkQHkoecUWOl+6depVcsuWV3DrJKvIyUIEO9V/zq9mOWRigNE1Trjucmxp9QZTgTOC10U40JZSM6wI6lkkao/cn81Ck5s0qfhLGyJQ2Zq78nJjTSehwFtjOiZqiXvZn4n9dJTXjpT7hMUoOSLRaFqSAmJrO/SZ8rZEaMLaFMcXsrYUOqKDM2nYINwVt+eZU0K2WvWr66q5Zq11kceTiBUzgHDy6gBrdQhwYwGMAzvMKbI5wX5935WLTmnGzmGP7A+fwBERSNrQ==</latexit>
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Classification boundaries

x1

<latexit sha1_base64="Zgso4r/5+qHuvA0cy8G5JHMuw8k=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4r2g9oQ9lsN+3SzSbsTsQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WV1bX1jeJmaWt7Z3evvH/QNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbqZ+65FrI2L1gOOE+xEdKBEKRtFK9089r1euuFV3BrJMvJxUIEe9V/7q9mOWRlwhk9SYjucm6GdUo2CST0rd1PCEshEd8I6likbc+Nns1Ak5sUqfhLG2pZDM1N8TGY2MGUeB7YwoDs2iNxX/8zophpd+JlSSIldsvihMJcGYTP8mfaE5Qzm2hDIt7K2EDammDG06JRuCt/jyMmmeVb3z6tXdeaV2ncdRhCM4hlPw4AJqcAt1aACDATzDK7w50nlx3p2PeWvByWcO4Q+czx8PkI2s</latexit>

x2

<latexit sha1_base64="O76kjDC2rk5pOTxbQq6SNK3hW1I=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyGgHoLevEY0TwgWcLspDcZMju7zMyKIeQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7gkRwbVz328mtrW9sbuW3Czu7e/sHxcOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGNzO/9YhK81g+mHGCfkQHkoecUWOl+6depVcsuWV3DrJKvIyUIEO9V/zq9mOWRigNE1Trjucmxp9QZTgTOC10U40JZSM6wI6lkkao/cn81Ck5s0qfhLGyJQ2Zq78nJjTSehwFtjOiZqiXvZn4n9dJTXjpT7hMUoOSLRaFqSAmJrO/SZ8rZEaMLaFMcXsrYUOqKDM2nYINwVt+eZU0K2WvWr66q5Zq11kceTiBUzgHDy6gBrdQhwYwGMAzvMKbI5wX5935WLTmnGzmGP7A+fwBERSNrQ==</latexit>

z

<latexit sha1_base64="Wud7Tk1lAE0TofbfdXT/CfC5Fa0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKQL0FvXhMwDwgWcLspDcZMzu7zMwKMeQLvHhQxKuf5M2/cZLsQRMLGoqqbrq7gkRwbVz328mtrW9sbuW3Czu7e/sHxcOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGtzO/9YhK81jem3GCfkQHkoecUWOl+lOvWHLL7hxklXgZKUGGWq/41e3HLI1QGiao1h3PTYw/ocpwJnBa6KYaE8pGdIAdSyWNUPuT+aFTcmaVPgljZUsaMld/T0xopPU4CmxnRM1QL3sz8T+vk5rwyp9wmaQGJVssClNBTExmX5M+V8iMGFtCmeL2VsKGVFFmbDYFG4K3/PIqaV6UvUr5ul4pVW+yOPJwAqdwDh5cQhXuoAYNYIDwDK/w5jw4L86787FozTnZzDH8gfP5A+0hjQo=</latexit>

x1

<latexit sha1_base64="Zgso4r/5+qHuvA0cy8G5JHMuw8k=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4r2g9oQ9lsN+3SzSbsTsQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WV1bX1jeJmaWt7Z3evvH/QNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbqZ+65FrI2L1gOOE+xEdKBEKRtFK9089r1euuFV3BrJMvJxUIEe9V/7q9mOWRlwhk9SYjucm6GdUo2CST0rd1PCEshEd8I6likbc+Nns1Ak5sUqfhLG2pZDM1N8TGY2MGUeB7YwoDs2iNxX/8zophpd+JlSSIldsvihMJcGYTP8mfaE5Qzm2hDIt7K2EDammDG06JRuCt/jyMmmeVb3z6tXdeaV2ncdRhCM4hlPw4AJqcAt1aACDATzDK7w50nlx3p2PeWvByWcO4Q+czx8PkI2s</latexit>

x2

<latexit sha1_base64="O76kjDC2rk5pOTxbQq6SNK3hW1I=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyGgHoLevEY0TwgWcLspDcZMju7zMyKIeQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7gkRwbVz328mtrW9sbuW3Czu7e/sHxcOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGNzO/9YhK81g+mHGCfkQHkoecUWOl+6depVcsuWV3DrJKvIyUIEO9V/zq9mOWRigNE1Trjucmxp9QZTgTOC10U40JZSM6wI6lkkao/cn81Ck5s0qfhLGyJQ2Zq78nJjTSehwFtjOiZqiXvZn4n9dJTXjpT7hMUoOSLRaFqSAmJrO/SZ8rZEaMLaFMcXsrYUOqKDM2nYINwVt+eZU0K2WvWr66q5Zq11kceTiBUzgHDy6gBrdQhwYwGMAzvMKbI5wX5935WLTmnGzmGP7A+fwBERSNrQ==</latexit>

z

<latexit sha1_base64="Wud7Tk1lAE0TofbfdXT/CfC5Fa0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKQL0FvXhMwDwgWcLspDcZMzu7zMwKMeQLvHhQxKuf5M2/cZLsQRMLGoqqbrq7gkRwbVz328mtrW9sbuW3Czu7e/sHxcOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGtzO/9YhK81jem3GCfkQHkoecUWOl+lOvWHLL7hxklXgZKUGGWq/41e3HLI1QGiao1h3PTYw/ocpwJnBa6KYaE8pGdIAdSyWNUPuT+aFTcmaVPgljZUsaMld/T0xopPU4CmxnRM1QL3sz8T+vk5rwyp9wmaQGJVssClNBTExmX5M+V8iMGFtCmeL2VsKGVFFmbDYFG4K3/PIqaV6UvUr5ul4pVW+yOPJwAqdwDh5cQhXuoAYNYIDwDK/w5jw4L86787FozTnZzDH8gfP5A+0hjQo=</latexit>

✓>x+ ✓0 = z

<latexit sha1_base64="57gbgC5y/QU8YKKdWGtIYGj394c=">AAACBXicbVDLSsNAFJ34rPUVdamLwSIIQkmkoC6EohuXFewDmhgm00k7dPJg5kasoRs3/oobF4q49R/c+TdO2yy09cCFM+fcy9x7/ERwBZb1bczNLywuLRdWiqtr6xub5tZ2Q8WppKxOYxHLlk8UEzxideAgWCuRjIS+YE2/fznym3dMKh5HNzBImBuSbsQDTgloyTP3HOgxILcOxAm+x0d48vYsfI4fPLNkla0x8Cyxc1JCOWqe+eV0YpqGLAIqiFJt20rAzYgETgUbFp1UsYTQPumytqYRCZlys/EVQ3yglQ4OYqkrAjxWf09kJFRqEPq6MyTQU9PeSPzPa6cQnLoZj5IUWEQnHwWpwBDjUSS4wyWjIAaaECq53hXTHpGEgg6uqEOwp0+eJY3jsl0pn11XStWLPI4C2kX76BDZ6ARV0RWqoTqi6BE9o1f0ZjwZL8a78TFpnTPymR30B8bnD3u4l0k=</latexit>

x : ✓>x+ ✓0 < 0

<latexit sha1_base64="0YMAfG0aZuejgZWfZL/Bn2YjhT4=">AAACCHicbVC7SgNBFJ2Nrxhfq5YWDgZBEMKuBHxgEbSxjGAekF2X2ckkGTL7YOauJCwpbfwVGwtFbP0EO//GSbKFJh64cOace5l7jx8LrsCyvo3cwuLS8kp+tbC2vrG5ZW7v1FWUSMpqNBKRbPpEMcFDVgMOgjVjyUjgC9bw+9djv/HApOJReAfDmLkB6Ya8wykBLXnm/uACO9BjQO4diGI8wMfZ27PwJbY8s2iVrAnwPLEzUkQZqp755bQjmgQsBCqIUi3bisFNiQROBRsVnESxmNA+6bKWpiEJmHLTySEjfKiVNu5EUlcIeKL+nkhJoNQw8HVnQKCnZr2x+J/XSqBz5qY8jBNgIZ1+1EkEhgiPU8FtLhkFMdSEUMn1rpj2iCQUdHYFHYI9e/I8qZ+U7HLp/LZcrFxlceTRHjpAR8hGp6iCblAV1RBFj+gZvaI348l4Md6Nj2lrzshmdtEfGJ8/0DSX7g==</latexit>

x : ✓>x+ ✓0 > 0

<latexit sha1_base64="I3pBfK+j9zhveoXGqr+a58FubSc=">AAACCHicbVC7SgNBFJ2Nrxhfq5YWDgZBEMKuBHwUErSxjGAekF2X2ckkGTL7YOauJCwpbfwVGwtFbP0EO//GSbKFJh64cOace5l7jx8LrsCyvo3cwuLS8kp+tbC2vrG5ZW7v1FWUSMpqNBKRbPpEMcFDVgMOgjVjyUjgC9bw+9djv/HApOJReAfDmLkB6Ya8wykBLXnm/uACO9BjQO4diGI8wMfZ27PwJbY8s2iVrAnwPLEzUkQZqp755bQjmgQsBCqIUi3bisFNiQROBRsVnESxmNA+6bKWpiEJmHLTySEjfKiVNu5EUlcIeKL+nkhJoNQw8HVnQKCnZr2x+J/XSqBz5qY8jBNgIZ1+1EkEhgiPU8FtLhkFMdSEUMn1rpj2iCQUdHYFHYI9e/I8qZ+U7HLp/LZcrFxlceTRHjpAR8hGp6iCblAV1RBFj+gZvaI348l4Md6Nj2lrzshmdtEfGJ8/00CX8A==</latexit>

z = f(x)

<latexit sha1_base64="kAnSXTNM4YNPqaqCx+x+4z4fvZA=">AAAB73icbVBNSwMxEJ34WetX1aOXYBHqpexKQT0IRS8eK9gPaJeSTbNtaDa7JlmxLv0TXjwo4tW/481/Y9ruQVsfDDzem2Fmnh8Lro3jfKOl5ZXVtfXcRn5za3tnt7C339BRoiir00hEquUTzQSXrG64EawVK0ZCX7CmP7ye+M0HpjSP5J0ZxcwLSV/ygFNirNR6wpc4KD2edAtFp+xMgReJm5EiZKh1C1+dXkSTkElDBdG67Tqx8VKiDKeCjfOdRLOY0CHps7alkoRMe+n03jE+tkoPB5GyJQ2eqr8nUhJqPQp92xkSM9Dz3kT8z2snJjj3Ui7jxDBJZ4uCRGAT4cnzuMcVo0aMLCFUcXsrpgOiCDU2orwNwZ1/eZE0TstupXxxWylWr7I4cnAIR1ACF86gCjdQgzpQEPAMr/CG7tELekcfs9YllM0cwB+gzx+ANI78</latexit>
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x1

<latexit sha1_base64="Zgso4r/5+qHuvA0cy8G5JHMuw8k=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4r2g9oQ9lsN+3SzSbsTsQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WV1bX1jeJmaWt7Z3evvH/QNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbqZ+65FrI2L1gOOE+xEdKBEKRtFK9089r1euuFV3BrJMvJxUIEe9V/7q9mOWRlwhk9SYjucm6GdUo2CST0rd1PCEshEd8I6likbc+Nns1Ak5sUqfhLG2pZDM1N8TGY2MGUeB7YwoDs2iNxX/8zophpd+JlSSIldsvihMJcGYTP8mfaE5Qzm2hDIt7K2EDammDG06JRuCt/jyMmmeVb3z6tXdeaV2ncdRhCM4hlPw4AJqcAt1aACDATzDK7w50nlx3p2PeWvByWcO4Q+czx8PkI2s</latexit>

x2

<latexit sha1_base64="O76kjDC2rk5pOTxbQq6SNK3hW1I=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyGgHoLevEY0TwgWcLspDcZMju7zMyKIeQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7gkRwbVz328mtrW9sbuW3Czu7e/sHxcOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGNzO/9YhK81g+mHGCfkQHkoecUWOl+6depVcsuWV3DrJKvIyUIEO9V/zq9mOWRigNE1Trjucmxp9QZTgTOC10U40JZSM6wI6lkkao/cn81Ck5s0qfhLGyJQ2Zq78nJjTSehwFtjOiZqiXvZn4n9dJTXjpT7hMUoOSLRaFqSAmJrO/SZ8rZEaMLaFMcXsrYUOqKDM2nYINwVt+eZU0K2WvWr66q5Zq11kceTiBUzgHDy6gBrdQhwYwGMAzvMKbI5wX5935WLTmnGzmGP7A+fwBERSNrQ==</latexit>
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Classification boundaries

x1

<latexit sha1_base64="Zgso4r/5+qHuvA0cy8G5JHMuw8k=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4r2g9oQ9lsN+3SzSbsTsQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WV1bX1jeJmaWt7Z3evvH/QNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbqZ+65FrI2L1gOOE+xEdKBEKRtFK9089r1euuFV3BrJMvJxUIEe9V/7q9mOWRlwhk9SYjucm6GdUo2CST0rd1PCEshEd8I6likbc+Nns1Ak5sUqfhLG2pZDM1N8TGY2MGUeB7YwoDs2iNxX/8zophpd+JlSSIldsvihMJcGYTP8mfaE5Qzm2hDIt7K2EDammDG06JRuCt/jyMmmeVb3z6tXdeaV2ncdRhCM4hlPw4AJqcAt1aACDATzDK7w50nlx3p2PeWvByWcO4Q+czx8PkI2s</latexit>

x2

<latexit sha1_base64="O76kjDC2rk5pOTxbQq6SNK3hW1I=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyGgHoLevEY0TwgWcLspDcZMju7zMyKIeQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7gkRwbVz328mtrW9sbuW3Czu7e/sHxcOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGNzO/9YhK81g+mHGCfkQHkoecUWOl+6depVcsuWV3DrJKvIyUIEO9V/zq9mOWRigNE1Trjucmxp9QZTgTOC10U40JZSM6wI6lkkao/cn81Ck5s0qfhLGyJQ2Zq78nJjTSehwFtjOiZqiXvZn4n9dJTXjpT7hMUoOSLRaFqSAmJrO/SZ8rZEaMLaFMcXsrYUOqKDM2nYINwVt+eZU0K2WvWr66q5Zq11kceTiBUzgHDy6gBrdQhwYwGMAzvMKbI5wX5935WLTmnGzmGP7A+fwBERSNrQ==</latexit>

z

<latexit sha1_base64="Wud7Tk1lAE0TofbfdXT/CfC5Fa0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKQL0FvXhMwDwgWcLspDcZMzu7zMwKMeQLvHhQxKuf5M2/cZLsQRMLGoqqbrq7gkRwbVz328mtrW9sbuW3Czu7e/sHxcOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGtzO/9YhK81jem3GCfkQHkoecUWOl+lOvWHLL7hxklXgZKUGGWq/41e3HLI1QGiao1h3PTYw/ocpwJnBa6KYaE8pGdIAdSyWNUPuT+aFTcmaVPgljZUsaMld/T0xopPU4CmxnRM1QL3sz8T+vk5rwyp9wmaQGJVssClNBTExmX5M+V8iMGFtCmeL2VsKGVFFmbDYFG4K3/PIqaV6UvUr5ul4pVW+yOPJwAqdwDh5cQhXuoAYNYIDwDK/w5jw4L86787FozTnZzDH8gfP5A+0hjQo=</latexit>

x1

<latexit sha1_base64="Zgso4r/5+qHuvA0cy8G5JHMuw8k=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4r2g9oQ9lsN+3SzSbsTsQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WV1bX1jeJmaWt7Z3evvH/QNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbqZ+65FrI2L1gOOE+xEdKBEKRtFK9089r1euuFV3BrJMvJxUIEe9V/7q9mOWRlwhk9SYjucm6GdUo2CST0rd1PCEshEd8I6likbc+Nns1Ak5sUqfhLG2pZDM1N8TGY2MGUeB7YwoDs2iNxX/8zophpd+JlSSIldsvihMJcGYTP8mfaE5Qzm2hDIt7K2EDammDG06JRuCt/jyMmmeVb3z6tXdeaV2ncdRhCM4hlPw4AJqcAt1aACDATzDK7w50nlx3p2PeWvByWcO4Q+czx8PkI2s</latexit>

x2

<latexit sha1_base64="O76kjDC2rk5pOTxbQq6SNK3hW1I=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyGgHoLevEY0TwgWcLspDcZMju7zMyKIeQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7gkRwbVz328mtrW9sbuW3Czu7e/sHxcOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGNzO/9YhK81g+mHGCfkQHkoecUWOl+6depVcsuWV3DrJKvIyUIEO9V/zq9mOWRigNE1Trjucmxp9QZTgTOC10U40JZSM6wI6lkkao/cn81Ck5s0qfhLGyJQ2Zq78nJjTSehwFtjOiZqiXvZn4n9dJTXjpT7hMUoOSLRaFqSAmJrO/SZ8rZEaMLaFMcXsrYUOqKDM2nYINwVt+eZU0K2WvWr66q5Zq11kceTiBUzgHDy6gBrdQhwYwGMAzvMKbI5wX5935WLTmnGzmGP7A+fwBERSNrQ==</latexit>

z

<latexit sha1_base64="Wud7Tk1lAE0TofbfdXT/CfC5Fa0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKQL0FvXhMwDwgWcLspDcZMzu7zMwKMeQLvHhQxKuf5M2/cZLsQRMLGoqqbrq7gkRwbVz328mtrW9sbuW3Czu7e/sHxcOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGtzO/9YhK81jem3GCfkQHkoecUWOl+lOvWHLL7hxklXgZKUGGWq/41e3HLI1QGiao1h3PTYw/ocpwJnBa6KYaE8pGdIAdSyWNUPuT+aFTcmaVPgljZUsaMld/T0xopPU4CmxnRM1QL3sz8T+vk5rwyp9wmaQGJVssClNBTExmX5M+V8iMGFtCmeL2VsKGVFFmbDYFG4K3/PIqaV6UvUr5ul4pVW+yOPJwAqdwDh5cQhXuoAYNYIDwDK/w5jw4L86787FozTnZzDH8gfP5A+0hjQo=</latexit>

✓>x+ ✓0 = z

<latexit sha1_base64="57gbgC5y/QU8YKKdWGtIYGj394c=">AAACBXicbVDLSsNAFJ34rPUVdamLwSIIQkmkoC6EohuXFewDmhgm00k7dPJg5kasoRs3/oobF4q49R/c+TdO2yy09cCFM+fcy9x7/ERwBZb1bczNLywuLRdWiqtr6xub5tZ2Q8WppKxOYxHLlk8UEzxideAgWCuRjIS+YE2/fznym3dMKh5HNzBImBuSbsQDTgloyTP3HOgxILcOxAm+x0d48vYsfI4fPLNkla0x8Cyxc1JCOWqe+eV0YpqGLAIqiFJt20rAzYgETgUbFp1UsYTQPumytqYRCZlys/EVQ3yglQ4OYqkrAjxWf09kJFRqEPq6MyTQU9PeSPzPa6cQnLoZj5IUWEQnHwWpwBDjUSS4wyWjIAaaECq53hXTHpGEgg6uqEOwp0+eJY3jsl0pn11XStWLPI4C2kX76BDZ6ARV0RWqoTqi6BE9o1f0ZjwZL8a78TFpnTPymR30B8bnD3u4l0k=</latexit>

x : ✓>x+ ✓0 < 0

<latexit sha1_base64="0YMAfG0aZuejgZWfZL/Bn2YjhT4=">AAACCHicbVC7SgNBFJ2Nrxhfq5YWDgZBEMKuBHxgEbSxjGAekF2X2ckkGTL7YOauJCwpbfwVGwtFbP0EO//GSbKFJh64cOace5l7jx8LrsCyvo3cwuLS8kp+tbC2vrG5ZW7v1FWUSMpqNBKRbPpEMcFDVgMOgjVjyUjgC9bw+9djv/HApOJReAfDmLkB6Ya8wykBLXnm/uACO9BjQO4diGI8wMfZ27PwJbY8s2iVrAnwPLEzUkQZqp755bQjmgQsBCqIUi3bisFNiQROBRsVnESxmNA+6bKWpiEJmHLTySEjfKiVNu5EUlcIeKL+nkhJoNQw8HVnQKCnZr2x+J/XSqBz5qY8jBNgIZ1+1EkEhgiPU8FtLhkFMdSEUMn1rpj2iCQUdHYFHYI9e/I8qZ+U7HLp/LZcrFxlceTRHjpAR8hGp6iCblAV1RBFj+gZvaI348l4Md6Nj2lrzshmdtEfGJ8/0DSX7g==</latexit>

x : ✓>x+ ✓0 > 0

<latexit sha1_base64="I3pBfK+j9zhveoXGqr+a58FubSc=">AAACCHicbVC7SgNBFJ2Nrxhfq5YWDgZBEMKuBHwUErSxjGAekF2X2ckkGTL7YOauJCwpbfwVGwtFbP0EO//GSbKFJh64cOace5l7jx8LrsCyvo3cwuLS8kp+tbC2vrG5ZW7v1FWUSMpqNBKRbPpEMcFDVgMOgjVjyUjgC9bw+9djv/HApOJReAfDmLkB6Ya8wykBLXnm/uACO9BjQO4diGI8wMfZ27PwJbY8s2iVrAnwPLEzUkQZqp755bQjmgQsBCqIUi3bisFNiQROBRsVnESxmNA+6bKWpiEJmHLTySEjfKiVNu5EUlcIeKL+nkhJoNQw8HVnQKCnZr2x+J/XSqBz5qY8jBNgIZ1+1EkEhgiPU8FtLhkFMdSEUMn1rpj2iCQUdHYFHYI9e/I8qZ+U7HLp/LZcrFxlceTRHjpAR8hGp6iCblAV1RBFj+gZvaI348l4Md6Nj2lrzshmdtEfGJ8/00CX8A==</latexit>

z = f(x)

<latexit sha1_base64="kAnSXTNM4YNPqaqCx+x+4z4fvZA=">AAAB73icbVBNSwMxEJ34WetX1aOXYBHqpexKQT0IRS8eK9gPaJeSTbNtaDa7JlmxLv0TXjwo4tW/481/Y9ruQVsfDDzem2Fmnh8Lro3jfKOl5ZXVtfXcRn5za3tnt7C339BRoiir00hEquUTzQSXrG64EawVK0ZCX7CmP7ye+M0HpjSP5J0ZxcwLSV/ygFNirNR6wpc4KD2edAtFp+xMgReJm5EiZKh1C1+dXkSTkElDBdG67Tqx8VKiDKeCjfOdRLOY0CHps7alkoRMe+n03jE+tkoPB5GyJQ2eqr8nUhJqPQp92xkSM9Dz3kT8z2snJjj3Ui7jxDBJZ4uCRGAT4cnzuMcVo0aMLCFUcXsrpgOiCDU2orwNwZ1/eZE0TstupXxxWylWr7I4cnAIR1ACF86gCjdQgzpQEPAMr/CG7tELekcfs9YllM0cwB+gzx+ANI78</latexit>



27

x1

<latexit sha1_base64="Zgso4r/5+qHuvA0cy8G5JHMuw8k=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4r2g9oQ9lsN+3SzSbsTsQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WV1bX1jeJmaWt7Z3evvH/QNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbqZ+65FrI2L1gOOE+xEdKBEKRtFK9089r1euuFV3BrJMvJxUIEe9V/7q9mOWRlwhk9SYjucm6GdUo2CST0rd1PCEshEd8I6likbc+Nns1Ak5sUqfhLG2pZDM1N8TGY2MGUeB7YwoDs2iNxX/8zophpd+JlSSIldsvihMJcGYTP8mfaE5Qzm2hDIt7K2EDammDG06JRuCt/jyMmmeVb3z6tXdeaV2ncdRhCM4hlPw4AJqcAt1aACDATzDK7w50nlx3p2PeWvByWcO4Q+czx8PkI2s</latexit>

x2

<latexit sha1_base64="O76kjDC2rk5pOTxbQq6SNK3hW1I=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyGgHoLevEY0TwgWcLspDcZMju7zMyKIeQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7gkRwbVz328mtrW9sbuW3Czu7e/sHxcOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGNzO/9YhK81g+mHGCfkQHkoecUWOl+6depVcsuWV3DrJKvIyUIEO9V/zq9mOWRigNE1Trjucmxp9QZTgTOC10U40JZSM6wI6lkkao/cn81Ck5s0qfhLGyJQ2Zq78nJjTSehwFtjOiZqiXvZn4n9dJTXjpT7hMUoOSLRaFqSAmJrO/SZ8rZEaMLaFMcXsrYUOqKDM2nYINwVt+eZU0K2WvWr66q5Zq11kceTiBUzgHDy6gBrdQhwYwGMAzvMKbI5wX5935WLTmnGzmGP7A+fwBERSNrQ==</latexit>
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Classification boundaries

x1

<latexit sha1_base64="Zgso4r/5+qHuvA0cy8G5JHMuw8k=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4r2g9oQ9lsN+3SzSbsTsQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WV1bX1jeJmaWt7Z3evvH/QNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbqZ+65FrI2L1gOOE+xEdKBEKRtFK9089r1euuFV3BrJMvJxUIEe9V/7q9mOWRlwhk9SYjucm6GdUo2CST0rd1PCEshEd8I6likbc+Nns1Ak5sUqfhLG2pZDM1N8TGY2MGUeB7YwoDs2iNxX/8zophpd+JlSSIldsvihMJcGYTP8mfaE5Qzm2hDIt7K2EDammDG06JRuCt/jyMmmeVb3z6tXdeaV2ncdRhCM4hlPw4AJqcAt1aACDATzDK7w50nlx3p2PeWvByWcO4Q+czx8PkI2s</latexit>

x2

<latexit sha1_base64="O76kjDC2rk5pOTxbQq6SNK3hW1I=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyGgHoLevEY0TwgWcLspDcZMju7zMyKIeQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7gkRwbVz328mtrW9sbuW3Czu7e/sHxcOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGNzO/9YhK81g+mHGCfkQHkoecUWOl+6depVcsuWV3DrJKvIyUIEO9V/zq9mOWRigNE1Trjucmxp9QZTgTOC10U40JZSM6wI6lkkao/cn81Ck5s0qfhLGyJQ2Zq78nJjTSehwFtjOiZqiXvZn4n9dJTXjpT7hMUoOSLRaFqSAmJrO/SZ8rZEaMLaFMcXsrYUOqKDM2nYINwVt+eZU0K2WvWr66q5Zq11kceTiBUzgHDy6gBrdQhwYwGMAzvMKbI5wX5935WLTmnGzmGP7A+fwBERSNrQ==</latexit>

z

<latexit sha1_base64="Wud7Tk1lAE0TofbfdXT/CfC5Fa0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKQL0FvXhMwDwgWcLspDcZMzu7zMwKMeQLvHhQxKuf5M2/cZLsQRMLGoqqbrq7gkRwbVz328mtrW9sbuW3Czu7e/sHxcOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGtzO/9YhK81jem3GCfkQHkoecUWOl+lOvWHLL7hxklXgZKUGGWq/41e3HLI1QGiao1h3PTYw/ocpwJnBa6KYaE8pGdIAdSyWNUPuT+aFTcmaVPgljZUsaMld/T0xopPU4CmxnRM1QL3sz8T+vk5rwyp9wmaQGJVssClNBTExmX5M+V8iMGFtCmeL2VsKGVFFmbDYFG4K3/PIqaV6UvUr5ul4pVW+yOPJwAqdwDh5cQhXuoAYNYIDwDK/w5jw4L86787FozTnZzDH8gfP5A+0hjQo=</latexit>

x1

<latexit sha1_base64="Zgso4r/5+qHuvA0cy8G5JHMuw8k=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4r2g9oQ9lsN+3SzSbsTsQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WV1bX1jeJmaWt7Z3evvH/QNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbqZ+65FrI2L1gOOE+xEdKBEKRtFK9089r1euuFV3BrJMvJxUIEe9V/7q9mOWRlwhk9SYjucm6GdUo2CST0rd1PCEshEd8I6likbc+Nns1Ak5sUqfhLG2pZDM1N8TGY2MGUeB7YwoDs2iNxX/8zophpd+JlSSIldsvihMJcGYTP8mfaE5Qzm2hDIt7K2EDammDG06JRuCt/jyMmmeVb3z6tXdeaV2ncdRhCM4hlPw4AJqcAt1aACDATzDK7w50nlx3p2PeWvByWcO4Q+czx8PkI2s</latexit>

x2

<latexit sha1_base64="O76kjDC2rk5pOTxbQq6SNK3hW1I=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyGgHoLevEY0TwgWcLspDcZMju7zMyKIeQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7gkRwbVz328mtrW9sbuW3Czu7e/sHxcOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGNzO/9YhK81g+mHGCfkQHkoecUWOl+6depVcsuWV3DrJKvIyUIEO9V/zq9mOWRigNE1Trjucmxp9QZTgTOC10U40JZSM6wI6lkkao/cn81Ck5s0qfhLGyJQ2Zq78nJjTSehwFtjOiZqiXvZn4n9dJTXjpT7hMUoOSLRaFqSAmJrO/SZ8rZEaMLaFMcXsrYUOqKDM2nYINwVt+eZU0K2WvWr66q5Zq11kceTiBUzgHDy6gBrdQhwYwGMAzvMKbI5wX5935WLTmnGzmGP7A+fwBERSNrQ==</latexit>

z

<latexit sha1_base64="Wud7Tk1lAE0TofbfdXT/CfC5Fa0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKQL0FvXhMwDwgWcLspDcZMzu7zMwKMeQLvHhQxKuf5M2/cZLsQRMLGoqqbrq7gkRwbVz328mtrW9sbuW3Czu7e/sHxcOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGtzO/9YhK81jem3GCfkQHkoecUWOl+lOvWHLL7hxklXgZKUGGWq/41e3HLI1QGiao1h3PTYw/ocpwJnBa6KYaE8pGdIAdSyWNUPuT+aFTcmaVPgljZUsaMld/T0xopPU4CmxnRM1QL3sz8T+vk5rwyp9wmaQGJVssClNBTExmX5M+V8iMGFtCmeL2VsKGVFFmbDYFG4K3/PIqaV6UvUr5ul4pVW+yOPJwAqdwDh5cQhXuoAYNYIDwDK/w5jw4L86787FozTnZzDH8gfP5A+0hjQo=</latexit>

✓>x+ ✓0 = z

<latexit sha1_base64="57gbgC5y/QU8YKKdWGtIYGj394c=">AAACBXicbVDLSsNAFJ34rPUVdamLwSIIQkmkoC6EohuXFewDmhgm00k7dPJg5kasoRs3/oobF4q49R/c+TdO2yy09cCFM+fcy9x7/ERwBZb1bczNLywuLRdWiqtr6xub5tZ2Q8WppKxOYxHLlk8UEzxideAgWCuRjIS+YE2/fznym3dMKh5HNzBImBuSbsQDTgloyTP3HOgxILcOxAm+x0d48vYsfI4fPLNkla0x8Cyxc1JCOWqe+eV0YpqGLAIqiFJt20rAzYgETgUbFp1UsYTQPumytqYRCZlys/EVQ3yglQ4OYqkrAjxWf09kJFRqEPq6MyTQU9PeSPzPa6cQnLoZj5IUWEQnHwWpwBDjUSS4wyWjIAaaECq53hXTHpGEgg6uqEOwp0+eJY3jsl0pn11XStWLPI4C2kX76BDZ6ARV0RWqoTqi6BE9o1f0ZjwZL8a78TFpnTPymR30B8bnD3u4l0k=</latexit>

x : ✓>x+ ✓0 < 0

<latexit sha1_base64="0YMAfG0aZuejgZWfZL/Bn2YjhT4=">AAACCHicbVC7SgNBFJ2Nrxhfq5YWDgZBEMKuBHxgEbSxjGAekF2X2ckkGTL7YOauJCwpbfwVGwtFbP0EO//GSbKFJh64cOace5l7jx8LrsCyvo3cwuLS8kp+tbC2vrG5ZW7v1FWUSMpqNBKRbPpEMcFDVgMOgjVjyUjgC9bw+9djv/HApOJReAfDmLkB6Ya8wykBLXnm/uACO9BjQO4diGI8wMfZ27PwJbY8s2iVrAnwPLEzUkQZqp755bQjmgQsBCqIUi3bisFNiQROBRsVnESxmNA+6bKWpiEJmHLTySEjfKiVNu5EUlcIeKL+nkhJoNQw8HVnQKCnZr2x+J/XSqBz5qY8jBNgIZ1+1EkEhgiPU8FtLhkFMdSEUMn1rpj2iCQUdHYFHYI9e/I8qZ+U7HLp/LZcrFxlceTRHjpAR8hGp6iCblAV1RBFj+gZvaI348l4Md6Nj2lrzshmdtEfGJ8/0DSX7g==</latexit>

x : ✓>x+ ✓0 > 0

<latexit sha1_base64="I3pBfK+j9zhveoXGqr+a58FubSc=">AAACCHicbVC7SgNBFJ2Nrxhfq5YWDgZBEMKuBHwUErSxjGAekF2X2ckkGTL7YOauJCwpbfwVGwtFbP0EO//GSbKFJh64cOace5l7jx8LrsCyvo3cwuLS8kp+tbC2vrG5ZW7v1FWUSMpqNBKRbPpEMcFDVgMOgjVjyUjgC9bw+9djv/HApOJReAfDmLkB6Ya8wykBLXnm/uACO9BjQO4diGI8wMfZ27PwJbY8s2iVrAnwPLEzUkQZqp755bQjmgQsBCqIUi3bisFNiQROBRsVnESxmNA+6bKWpiEJmHLTySEjfKiVNu5EUlcIeKL+nkhJoNQw8HVnQKCnZr2x+J/XSqBz5qY8jBNgIZ1+1EkEhgiPU8FtLhkFMdSEUMn1rpj2iCQUdHYFHYI9e/I8qZ+U7HLp/LZcrFxlceTRHjpAR8hGp6iCblAV1RBFj+gZvaI348l4Md6Nj2lrzshmdtEfGJ8/00CX8A==</latexit>

z = f(x)

<latexit sha1_base64="kAnSXTNM4YNPqaqCx+x+4z4fvZA=">AAAB73icbVBNSwMxEJ34WetX1aOXYBHqpexKQT0IRS8eK9gPaJeSTbNtaDa7JlmxLv0TXjwo4tW/481/Y9ruQVsfDDzem2Fmnh8Lro3jfKOl5ZXVtfXcRn5za3tnt7C339BRoiir00hEquUTzQSXrG64EawVK0ZCX7CmP7ye+M0HpjSP5J0ZxcwLSV/ygFNirNR6wpc4KD2edAtFp+xMgReJm5EiZKh1C1+dXkSTkElDBdG67Tqx8VKiDKeCjfOdRLOY0CHps7alkoRMe+n03jE+tkoPB5GyJQ2eqr8nUhJqPQp92xkSM9Dz3kT8z2snJjj3Ui7jxDBJZ4uCRGAT4cnzuMcVo0aMLCFUcXsrpgOiCDU2orwNwZ1/eZE0TstupXxxWylWr7I4cnAIR1ACF86gCjdQgzpQEPAMr/CG7tELekcfs9YllM0cwB+gzx+ANI78</latexit>
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x1

<latexit sha1_base64="Zgso4r/5+qHuvA0cy8G5JHMuw8k=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4r2g9oQ9lsN+3SzSbsTsQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WV1bX1jeJmaWt7Z3evvH/QNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbqZ+65FrI2L1gOOE+xEdKBEKRtFK9089r1euuFV3BrJMvJxUIEe9V/7q9mOWRlwhk9SYjucm6GdUo2CST0rd1PCEshEd8I6likbc+Nns1Ak5sUqfhLG2pZDM1N8TGY2MGUeB7YwoDs2iNxX/8zophpd+JlSSIldsvihMJcGYTP8mfaE5Qzm2hDIt7K2EDammDG06JRuCt/jyMmmeVb3z6tXdeaV2ncdRhCM4hlPw4AJqcAt1aACDATzDK7w50nlx3p2PeWvByWcO4Q+czx8PkI2s</latexit>

x2

<latexit sha1_base64="O76kjDC2rk5pOTxbQq6SNK3hW1I=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyGgHoLevEY0TwgWcLspDcZMju7zMyKIeQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7gkRwbVz328mtrW9sbuW3Czu7e/sHxcOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGNzO/9YhK81g+mHGCfkQHkoecUWOl+6depVcsuWV3DrJKvIyUIEO9V/zq9mOWRigNE1Trjucmxp9QZTgTOC10U40JZSM6wI6lkkao/cn81Ck5s0qfhLGyJQ2Zq78nJjTSehwFtjOiZqiXvZn4n9dJTXjpT7hMUoOSLRaFqSAmJrO/SZ8rZEaMLaFMcXsrYUOqKDM2nYINwVt+eZU0K2WvWr66q5Zq11kceTiBUzgHDy6gBrdQhwYwGMAzvMKbI5wX5935WLTmnGzmGP7A+fwBERSNrQ==</latexit>
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Classification boundaries

x1

<latexit sha1_base64="Zgso4r/5+qHuvA0cy8G5JHMuw8k=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4r2g9oQ9lsN+3SzSbsTsQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WV1bX1jeJmaWt7Z3evvH/QNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbqZ+65FrI2L1gOOE+xEdKBEKRtFK9089r1euuFV3BrJMvJxUIEe9V/7q9mOWRlwhk9SYjucm6GdUo2CST0rd1PCEshEd8I6likbc+Nns1Ak5sUqfhLG2pZDM1N8TGY2MGUeB7YwoDs2iNxX/8zophpd+JlSSIldsvihMJcGYTP8mfaE5Qzm2hDIt7K2EDammDG06JRuCt/jyMmmeVb3z6tXdeaV2ncdRhCM4hlPw4AJqcAt1aACDATzDK7w50nlx3p2PeWvByWcO4Q+czx8PkI2s</latexit>

x2

<latexit sha1_base64="O76kjDC2rk5pOTxbQq6SNK3hW1I=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyGgHoLevEY0TwgWcLspDcZMju7zMyKIeQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7gkRwbVz328mtrW9sbuW3Czu7e/sHxcOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGNzO/9YhK81g+mHGCfkQHkoecUWOl+6depVcsuWV3DrJKvIyUIEO9V/zq9mOWRigNE1Trjucmxp9QZTgTOC10U40JZSM6wI6lkkao/cn81Ck5s0qfhLGyJQ2Zq78nJjTSehwFtjOiZqiXvZn4n9dJTXjpT7hMUoOSLRaFqSAmJrO/SZ8rZEaMLaFMcXsrYUOqKDM2nYINwVt+eZU0K2WvWr66q5Zq11kceTiBUzgHDy6gBrdQhwYwGMAzvMKbI5wX5935WLTmnGzmGP7A+fwBERSNrQ==</latexit>

z

<latexit sha1_base64="Wud7Tk1lAE0TofbfdXT/CfC5Fa0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKQL0FvXhMwDwgWcLspDcZMzu7zMwKMeQLvHhQxKuf5M2/cZLsQRMLGoqqbrq7gkRwbVz328mtrW9sbuW3Czu7e/sHxcOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGtzO/9YhK81jem3GCfkQHkoecUWOl+lOvWHLL7hxklXgZKUGGWq/41e3HLI1QGiao1h3PTYw/ocpwJnBa6KYaE8pGdIAdSyWNUPuT+aFTcmaVPgljZUsaMld/T0xopPU4CmxnRM1QL3sz8T+vk5rwyp9wmaQGJVssClNBTExmX5M+V8iMGFtCmeL2VsKGVFFmbDYFG4K3/PIqaV6UvUr5ul4pVW+yOPJwAqdwDh5cQhXuoAYNYIDwDK/w5jw4L86787FozTnZzDH8gfP5A+0hjQo=</latexit>

x1

<latexit sha1_base64="Zgso4r/5+qHuvA0cy8G5JHMuw8k=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4r2g9oQ9lsN+3SzSbsTsQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WV1bX1jeJmaWt7Z3evvH/QNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbqZ+65FrI2L1gOOE+xEdKBEKRtFK9089r1euuFV3BrJMvJxUIEe9V/7q9mOWRlwhk9SYjucm6GdUo2CST0rd1PCEshEd8I6likbc+Nns1Ak5sUqfhLG2pZDM1N8TGY2MGUeB7YwoDs2iNxX/8zophpd+JlSSIldsvihMJcGYTP8mfaE5Qzm2hDIt7K2EDammDG06JRuCt/jyMmmeVb3z6tXdeaV2ncdRhCM4hlPw4AJqcAt1aACDATzDK7w50nlx3p2PeWvByWcO4Q+czx8PkI2s</latexit>

x2

<latexit sha1_base64="O76kjDC2rk5pOTxbQq6SNK3hW1I=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyGgHoLevEY0TwgWcLspDcZMju7zMyKIeQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7gkRwbVz328mtrW9sbuW3Czu7e/sHxcOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGNzO/9YhK81g+mHGCfkQHkoecUWOl+6depVcsuWV3DrJKvIyUIEO9V/zq9mOWRigNE1Trjucmxp9QZTgTOC10U40JZSM6wI6lkkao/cn81Ck5s0qfhLGyJQ2Zq78nJjTSehwFtjOiZqiXvZn4n9dJTXjpT7hMUoOSLRaFqSAmJrO/SZ8rZEaMLaFMcXsrYUOqKDM2nYINwVt+eZU0K2WvWr66q5Zq11kceTiBUzgHDy6gBrdQhwYwGMAzvMKbI5wX5935WLTmnGzmGP7A+fwBERSNrQ==</latexit>

z

<latexit sha1_base64="Wud7Tk1lAE0TofbfdXT/CfC5Fa0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKQL0FvXhMwDwgWcLspDcZMzu7zMwKMeQLvHhQxKuf5M2/cZLsQRMLGoqqbrq7gkRwbVz328mtrW9sbuW3Czu7e/sHxcOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGtzO/9YhK81jem3GCfkQHkoecUWOl+lOvWHLL7hxklXgZKUGGWq/41e3HLI1QGiao1h3PTYw/ocpwJnBa6KYaE8pGdIAdSyWNUPuT+aFTcmaVPgljZUsaMld/T0xopPU4CmxnRM1QL3sz8T+vk5rwyp9wmaQGJVssClNBTExmX5M+V8iMGFtCmeL2VsKGVFFmbDYFG4K3/PIqaV6UvUr5ul4pVW+yOPJwAqdwDh5cQhXuoAYNYIDwDK/w5jw4L86787FozTnZzDH8gfP5A+0hjQo=</latexit>

✓>x+ ✓0 = z

<latexit sha1_base64="57gbgC5y/QU8YKKdWGtIYGj394c=">AAACBXicbVDLSsNAFJ34rPUVdamLwSIIQkmkoC6EohuXFewDmhgm00k7dPJg5kasoRs3/oobF4q49R/c+TdO2yy09cCFM+fcy9x7/ERwBZb1bczNLywuLRdWiqtr6xub5tZ2Q8WppKxOYxHLlk8UEzxideAgWCuRjIS+YE2/fznym3dMKh5HNzBImBuSbsQDTgloyTP3HOgxILcOxAm+x0d48vYsfI4fPLNkla0x8Cyxc1JCOWqe+eV0YpqGLAIqiFJt20rAzYgETgUbFp1UsYTQPumytqYRCZlys/EVQ3yglQ4OYqkrAjxWf09kJFRqEPq6MyTQU9PeSPzPa6cQnLoZj5IUWEQnHwWpwBDjUSS4wyWjIAaaECq53hXTHpGEgg6uqEOwp0+eJY3jsl0pn11XStWLPI4C2kX76BDZ6ARV0RWqoTqi6BE9o1f0ZjwZL8a78TFpnTPymR30B8bnD3u4l0k=</latexit>

x : ✓>x+ ✓0 < 0

<latexit sha1_base64="0YMAfG0aZuejgZWfZL/Bn2YjhT4=">AAACCHicbVC7SgNBFJ2Nrxhfq5YWDgZBEMKuBHxgEbSxjGAekF2X2ckkGTL7YOauJCwpbfwVGwtFbP0EO//GSbKFJh64cOace5l7jx8LrsCyvo3cwuLS8kp+tbC2vrG5ZW7v1FWUSMpqNBKRbPpEMcFDVgMOgjVjyUjgC9bw+9djv/HApOJReAfDmLkB6Ya8wykBLXnm/uACO9BjQO4diGI8wMfZ27PwJbY8s2iVrAnwPLEzUkQZqp755bQjmgQsBCqIUi3bisFNiQROBRsVnESxmNA+6bKWpiEJmHLTySEjfKiVNu5EUlcIeKL+nkhJoNQw8HVnQKCnZr2x+J/XSqBz5qY8jBNgIZ1+1EkEhgiPU8FtLhkFMdSEUMn1rpj2iCQUdHYFHYI9e/I8qZ+U7HLp/LZcrFxlceTRHjpAR8hGp6iCblAV1RBFj+gZvaI348l4Md6Nj2lrzshmdtEfGJ8/0DSX7g==</latexit>

x : ✓>x+ ✓0 > 0

<latexit sha1_base64="I3pBfK+j9zhveoXGqr+a58FubSc=">AAACCHicbVC7SgNBFJ2Nrxhfq5YWDgZBEMKuBHwUErSxjGAekF2X2ckkGTL7YOauJCwpbfwVGwtFbP0EO//GSbKFJh64cOace5l7jx8LrsCyvo3cwuLS8kp+tbC2vrG5ZW7v1FWUSMpqNBKRbPpEMcFDVgMOgjVjyUjgC9bw+9djv/HApOJReAfDmLkB6Ya8wykBLXnm/uACO9BjQO4diGI8wMfZ27PwJbY8s2iVrAnwPLEzUkQZqp755bQjmgQsBCqIUi3bisFNiQROBRsVnESxmNA+6bKWpiEJmHLTySEjfKiVNu5EUlcIeKL+nkhJoNQw8HVnQKCnZr2x+J/XSqBz5qY8jBNgIZ1+1EkEhgiPU8FtLhkFMdSEUMn1rpj2iCQUdHYFHYI9e/I8qZ+U7HLp/LZcrFxlceTRHjpAR8hGp6iCblAV1RBFj+gZvaI348l4Md6Nj2lrzshmdtEfGJ8/00CX8A==</latexit>

z = f(x)

<latexit sha1_base64="kAnSXTNM4YNPqaqCx+x+4z4fvZA=">AAAB73icbVBNSwMxEJ34WetX1aOXYBHqpexKQT0IRS8eK9gPaJeSTbNtaDa7JlmxLv0TXjwo4tW/481/Y9ruQVsfDDzem2Fmnh8Lro3jfKOl5ZXVtfXcRn5za3tnt7C339BRoiir00hEquUTzQSXrG64EawVK0ZCX7CmP7ye+M0HpjSP5J0ZxcwLSV/ygFNirNR6wpc4KD2edAtFp+xMgReJm5EiZKh1C1+dXkSTkElDBdG67Tqx8VKiDKeCjfOdRLOY0CHps7alkoRMe+n03jE+tkoPB5GyJQ2eqr8nUhJqPQp92xkSM9Dz3kT8z2snJjj3Ui7jxDBJZ4uCRGAT4cnzuMcVo0aMLCFUcXsrpgOiCDU2orwNwZ1/eZE0TstupXxxWylWr7I4cnAIR1ACF86gCjdQgzpQEPAMr/CG7tELekcfs9YllM0cwB+gzx+ANI78</latexit>

x : f(x) < 0

<latexit sha1_base64="PwTct0PATtNwEf+mpilO+BGY11c=">AAAB8nicbVDLSgNBEOz1GeMr6tHLYBDiJexKwAcegl48RjAP2CxhdjKbDJmdWWZmJSHkM7x4UMSrX+PNv3GS7EETCxqKqm66u8KEM21c99tZWV1b39jMbeW3d3b39gsHhw0tU0VonUguVSvEmnImaN0ww2krURTHIafNcHA39ZtPVGkmxaMZJTSIcU+wiBFsrOQPr1FUGp6hG+R2CkW37M6AlomXkSJkqHUKX+2uJGlMhSEca+17bmKCMVaGEU4n+XaqaYLJAPeob6nAMdXBeHbyBJ1apYsiqWwJg2bq74kxjrUexaHtjLHp60VvKv7n+amJLoMxE0lqqCDzRVHKkZFo+j/qMkWJ4SNLMFHM3opIHytMjE0pb0PwFl9eJo3zslcpXz1UitXbLI4cHMMJlMCDC6jCPdSgDgQkPMMrvDnGeXHenY9564qTzRzBHzifP8Nij6E=</latexit>
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x1

<latexit sha1_base64="Zgso4r/5+qHuvA0cy8G5JHMuw8k=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4r2g9oQ9lsN+3SzSbsTsQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WV1bX1jeJmaWt7Z3evvH/QNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbqZ+65FrI2L1gOOE+xEdKBEKRtFK9089r1euuFV3BrJMvJxUIEe9V/7q9mOWRlwhk9SYjucm6GdUo2CST0rd1PCEshEd8I6likbc+Nns1Ak5sUqfhLG2pZDM1N8TGY2MGUeB7YwoDs2iNxX/8zophpd+JlSSIldsvihMJcGYTP8mfaE5Qzm2hDIt7K2EDammDG06JRuCt/jyMmmeVb3z6tXdeaV2ncdRhCM4hlPw4AJqcAt1aACDATzDK7w50nlx3p2PeWvByWcO4Q+czx8PkI2s</latexit>

x2

<latexit sha1_base64="O76kjDC2rk5pOTxbQq6SNK3hW1I=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyGgHoLevEY0TwgWcLspDcZMju7zMyKIeQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7gkRwbVz328mtrW9sbuW3Czu7e/sHxcOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGNzO/9YhK81g+mHGCfkQHkoecUWOl+6depVcsuWV3DrJKvIyUIEO9V/zq9mOWRigNE1Trjucmxp9QZTgTOC10U40JZSM6wI6lkkao/cn81Ck5s0qfhLGyJQ2Zq78nJjTSehwFtjOiZqiXvZn4n9dJTXjpT7hMUoOSLRaFqSAmJrO/SZ8rZEaMLaFMcXsrYUOqKDM2nYINwVt+eZU0K2WvWr66q5Zq11kceTiBUzgHDy6gBrdQhwYwGMAzvMKbI5wX5935WLTmnGzmGP7A+fwBERSNrQ==</latexit>
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Classification boundaries

x1

<latexit sha1_base64="Zgso4r/5+qHuvA0cy8G5JHMuw8k=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4r2g9oQ9lsN+3SzSbsTsQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WV1bX1jeJmaWt7Z3evvH/QNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbqZ+65FrI2L1gOOE+xEdKBEKRtFK9089r1euuFV3BrJMvJxUIEe9V/7q9mOWRlwhk9SYjucm6GdUo2CST0rd1PCEshEd8I6likbc+Nns1Ak5sUqfhLG2pZDM1N8TGY2MGUeB7YwoDs2iNxX/8zophpd+JlSSIldsvihMJcGYTP8mfaE5Qzm2hDIt7K2EDammDG06JRuCt/jyMmmeVb3z6tXdeaV2ncdRhCM4hlPw4AJqcAt1aACDATzDK7w50nlx3p2PeWvByWcO4Q+czx8PkI2s</latexit>

x2

<latexit sha1_base64="O76kjDC2rk5pOTxbQq6SNK3hW1I=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyGgHoLevEY0TwgWcLspDcZMju7zMyKIeQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7gkRwbVz328mtrW9sbuW3Czu7e/sHxcOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGNzO/9YhK81g+mHGCfkQHkoecUWOl+6depVcsuWV3DrJKvIyUIEO9V/zq9mOWRigNE1Trjucmxp9QZTgTOC10U40JZSM6wI6lkkao/cn81Ck5s0qfhLGyJQ2Zq78nJjTSehwFtjOiZqiXvZn4n9dJTXjpT7hMUoOSLRaFqSAmJrO/SZ8rZEaMLaFMcXsrYUOqKDM2nYINwVt+eZU0K2WvWr66q5Zq11kceTiBUzgHDy6gBrdQhwYwGMAzvMKbI5wX5935WLTmnGzmGP7A+fwBERSNrQ==</latexit>

z

<latexit sha1_base64="Wud7Tk1lAE0TofbfdXT/CfC5Fa0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKQL0FvXhMwDwgWcLspDcZMzu7zMwKMeQLvHhQxKuf5M2/cZLsQRMLGoqqbrq7gkRwbVz328mtrW9sbuW3Czu7e/sHxcOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGtzO/9YhK81jem3GCfkQHkoecUWOl+lOvWHLL7hxklXgZKUGGWq/41e3HLI1QGiao1h3PTYw/ocpwJnBa6KYaE8pGdIAdSyWNUPuT+aFTcmaVPgljZUsaMld/T0xopPU4CmxnRM1QL3sz8T+vk5rwyp9wmaQGJVssClNBTExmX5M+V8iMGFtCmeL2VsKGVFFmbDYFG4K3/PIqaV6UvUr5ul4pVW+yOPJwAqdwDh5cQhXuoAYNYIDwDK/w5jw4L86787FozTnZzDH8gfP5A+0hjQo=</latexit>

x1

<latexit sha1_base64="Zgso4r/5+qHuvA0cy8G5JHMuw8k=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4r2g9oQ9lsN+3SzSbsTsQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WV1bX1jeJmaWt7Z3evvH/QNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbqZ+65FrI2L1gOOE+xEdKBEKRtFK9089r1euuFV3BrJMvJxUIEe9V/7q9mOWRlwhk9SYjucm6GdUo2CST0rd1PCEshEd8I6likbc+Nns1Ak5sUqfhLG2pZDM1N8TGY2MGUeB7YwoDs2iNxX/8zophpd+JlSSIldsvihMJcGYTP8mfaE5Qzm2hDIt7K2EDammDG06JRuCt/jyMmmeVb3z6tXdeaV2ncdRhCM4hlPw4AJqcAt1aACDATzDK7w50nlx3p2PeWvByWcO4Q+czx8PkI2s</latexit>

x2

<latexit sha1_base64="O76kjDC2rk5pOTxbQq6SNK3hW1I=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyGgHoLevEY0TwgWcLspDcZMju7zMyKIeQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7gkRwbVz328mtrW9sbuW3Czu7e/sHxcOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGNzO/9YhK81g+mHGCfkQHkoecUWOl+6depVcsuWV3DrJKvIyUIEO9V/zq9mOWRigNE1Trjucmxp9QZTgTOC10U40JZSM6wI6lkkao/cn81Ck5s0qfhLGyJQ2Zq78nJjTSehwFtjOiZqiXvZn4n9dJTXjpT7hMUoOSLRaFqSAmJrO/SZ8rZEaMLaFMcXsrYUOqKDM2nYINwVt+eZU0K2WvWr66q5Zq11kceTiBUzgHDy6gBrdQhwYwGMAzvMKbI5wX5935WLTmnGzmGP7A+fwBERSNrQ==</latexit>

z

<latexit sha1_base64="Wud7Tk1lAE0TofbfdXT/CfC5Fa0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKQL0FvXhMwDwgWcLspDcZMzu7zMwKMeQLvHhQxKuf5M2/cZLsQRMLGoqqbrq7gkRwbVz328mtrW9sbuW3Czu7e/sHxcOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGtzO/9YhK81jem3GCfkQHkoecUWOl+lOvWHLL7hxklXgZKUGGWq/41e3HLI1QGiao1h3PTYw/ocpwJnBa6KYaE8pGdIAdSyWNUPuT+aFTcmaVPgljZUsaMld/T0xopPU4CmxnRM1QL3sz8T+vk5rwyp9wmaQGJVssClNBTExmX5M+V8iMGFtCmeL2VsKGVFFmbDYFG4K3/PIqaV6UvUr5ul4pVW+yOPJwAqdwDh5cQhXuoAYNYIDwDK/w5jw4L86787FozTnZzDH8gfP5A+0hjQo=</latexit>

✓>x+ ✓0 = z

<latexit sha1_base64="57gbgC5y/QU8YKKdWGtIYGj394c=">AAACBXicbVDLSsNAFJ34rPUVdamLwSIIQkmkoC6EohuXFewDmhgm00k7dPJg5kasoRs3/oobF4q49R/c+TdO2yy09cCFM+fcy9x7/ERwBZb1bczNLywuLRdWiqtr6xub5tZ2Q8WppKxOYxHLlk8UEzxideAgWCuRjIS+YE2/fznym3dMKh5HNzBImBuSbsQDTgloyTP3HOgxILcOxAm+x0d48vYsfI4fPLNkla0x8Cyxc1JCOWqe+eV0YpqGLAIqiFJt20rAzYgETgUbFp1UsYTQPumytqYRCZlys/EVQ3yglQ4OYqkrAjxWf09kJFRqEPq6MyTQU9PeSPzPa6cQnLoZj5IUWEQnHwWpwBDjUSS4wyWjIAaaECq53hXTHpGEgg6uqEOwp0+eJY3jsl0pn11XStWLPI4C2kX76BDZ6ARV0RWqoTqi6BE9o1f0ZjwZL8a78TFpnTPymR30B8bnD3u4l0k=</latexit>

x : ✓>x+ ✓0 < 0

<latexit sha1_base64="0YMAfG0aZuejgZWfZL/Bn2YjhT4=">AAACCHicbVC7SgNBFJ2Nrxhfq5YWDgZBEMKuBHxgEbSxjGAekF2X2ckkGTL7YOauJCwpbfwVGwtFbP0EO//GSbKFJh64cOace5l7jx8LrsCyvo3cwuLS8kp+tbC2vrG5ZW7v1FWUSMpqNBKRbPpEMcFDVgMOgjVjyUjgC9bw+9djv/HApOJReAfDmLkB6Ya8wykBLXnm/uACO9BjQO4diGI8wMfZ27PwJbY8s2iVrAnwPLEzUkQZqp755bQjmgQsBCqIUi3bisFNiQROBRsVnESxmNA+6bKWpiEJmHLTySEjfKiVNu5EUlcIeKL+nkhJoNQw8HVnQKCnZr2x+J/XSqBz5qY8jBNgIZ1+1EkEhgiPU8FtLhkFMdSEUMn1rpj2iCQUdHYFHYI9e/I8qZ+U7HLp/LZcrFxlceTRHjpAR8hGp6iCblAV1RBFj+gZvaI348l4Md6Nj2lrzshmdtEfGJ8/0DSX7g==</latexit>

x : ✓>x+ ✓0 > 0

<latexit sha1_base64="I3pBfK+j9zhveoXGqr+a58FubSc=">AAACCHicbVC7SgNBFJ2Nrxhfq5YWDgZBEMKuBHwUErSxjGAekF2X2ckkGTL7YOauJCwpbfwVGwtFbP0EO//GSbKFJh64cOace5l7jx8LrsCyvo3cwuLS8kp+tbC2vrG5ZW7v1FWUSMpqNBKRbPpEMcFDVgMOgjVjyUjgC9bw+9djv/HApOJReAfDmLkB6Ya8wykBLXnm/uACO9BjQO4diGI8wMfZ27PwJbY8s2iVrAnwPLEzUkQZqp755bQjmgQsBCqIUi3bisFNiQROBRsVnESxmNA+6bKWpiEJmHLTySEjfKiVNu5EUlcIeKL+nkhJoNQw8HVnQKCnZr2x+J/XSqBz5qY8jBNgIZ1+1EkEhgiPU8FtLhkFMdSEUMn1rpj2iCQUdHYFHYI9e/I8qZ+U7HLp/LZcrFxlceTRHjpAR8hGp6iCblAV1RBFj+gZvaI348l4Md6Nj2lrzshmdtEfGJ8/00CX8A==</latexit>

z = f(x)

<latexit sha1_base64="kAnSXTNM4YNPqaqCx+x+4z4fvZA=">AAAB73icbVBNSwMxEJ34WetX1aOXYBHqpexKQT0IRS8eK9gPaJeSTbNtaDa7JlmxLv0TXjwo4tW/481/Y9ruQVsfDDzem2Fmnh8Lro3jfKOl5ZXVtfXcRn5za3tnt7C339BRoiir00hEquUTzQSXrG64EawVK0ZCX7CmP7ye+M0HpjSP5J0ZxcwLSV/ygFNirNR6wpc4KD2edAtFp+xMgReJm5EiZKh1C1+dXkSTkElDBdG67Tqx8VKiDKeCjfOdRLOY0CHps7alkoRMe+n03jE+tkoPB5GyJQ2eqr8nUhJqPQp92xkSM9Dz3kT8z2snJjj3Ui7jxDBJZ4uCRGAT4cnzuMcVo0aMLCFUcXsrpgOiCDU2orwNwZ1/eZE0TstupXxxWylWr7I4cnAIR1ACF86gCjdQgzpQEPAMr/CG7tELekcfs9YllM0cwB+gzx+ANI78</latexit>

x : f(x) < 0

<latexit sha1_base64="PwTct0PATtNwEf+mpilO+BGY11c=">AAAB8nicbVDLSgNBEOz1GeMr6tHLYBDiJexKwAcegl48RjAP2CxhdjKbDJmdWWZmJSHkM7x4UMSrX+PNv3GS7EETCxqKqm66u8KEM21c99tZWV1b39jMbeW3d3b39gsHhw0tU0VonUguVSvEmnImaN0ww2krURTHIafNcHA39ZtPVGkmxaMZJTSIcU+wiBFsrOQPr1FUGp6hG+R2CkW37M6AlomXkSJkqHUKX+2uJGlMhSEca+17bmKCMVaGEU4n+XaqaYLJAPeob6nAMdXBeHbyBJ1apYsiqWwJg2bq74kxjrUexaHtjLHp60VvKv7n+amJLoMxE0lqqCDzRVHKkZFo+j/qMkWJ4SNLMFHM3opIHytMjE0pb0PwFl9eJo3zslcpXz1UitXbLI4cHMMJlMCDC6jCPdSgDgQkPMMrvDnGeXHenY9564qTzRzBHzifP8Nij6E=</latexit>
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x1

<latexit sha1_base64="Zgso4r/5+qHuvA0cy8G5JHMuw8k=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4r2g9oQ9lsN+3SzSbsTsQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WV1bX1jeJmaWt7Z3evvH/QNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbqZ+65FrI2L1gOOE+xEdKBEKRtFK9089r1euuFV3BrJMvJxUIEe9V/7q9mOWRlwhk9SYjucm6GdUo2CST0rd1PCEshEd8I6likbc+Nns1Ak5sUqfhLG2pZDM1N8TGY2MGUeB7YwoDs2iNxX/8zophpd+JlSSIldsvihMJcGYTP8mfaE5Qzm2hDIt7K2EDammDG06JRuCt/jyMmmeVb3z6tXdeaV2ncdRhCM4hlPw4AJqcAt1aACDATzDK7w50nlx3p2PeWvByWcO4Q+czx8PkI2s</latexit>

x2

<latexit sha1_base64="O76kjDC2rk5pOTxbQq6SNK3hW1I=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyGgHoLevEY0TwgWcLspDcZMju7zMyKIeQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7gkRwbVz328mtrW9sbuW3Czu7e/sHxcOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGNzO/9YhK81g+mHGCfkQHkoecUWOl+6depVcsuWV3DrJKvIyUIEO9V/zq9mOWRigNE1Trjucmxp9QZTgTOC10U40JZSM6wI6lkkao/cn81Ck5s0qfhLGyJQ2Zq78nJjTSehwFtjOiZqiXvZn4n9dJTXjpT7hMUoOSLRaFqSAmJrO/SZ8rZEaMLaFMcXsrYUOqKDM2nYINwVt+eZU0K2WvWr66q5Zq11kceTiBUzgHDy6gBrdQhwYwGMAzvMKbI5wX5935WLTmnGzmGP7A+fwBERSNrQ==</latexit>
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Classification boundaries

x1

<latexit sha1_base64="Zgso4r/5+qHuvA0cy8G5JHMuw8k=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4r2g9oQ9lsN+3SzSbsTsQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WV1bX1jeJmaWt7Z3evvH/QNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbqZ+65FrI2L1gOOE+xEdKBEKRtFK9089r1euuFV3BrJMvJxUIEe9V/7q9mOWRlwhk9SYjucm6GdUo2CST0rd1PCEshEd8I6likbc+Nns1Ak5sUqfhLG2pZDM1N8TGY2MGUeB7YwoDs2iNxX/8zophpd+JlSSIldsvihMJcGYTP8mfaE5Qzm2hDIt7K2EDammDG06JRuCt/jyMmmeVb3z6tXdeaV2ncdRhCM4hlPw4AJqcAt1aACDATzDK7w50nlx3p2PeWvByWcO4Q+czx8PkI2s</latexit>

x2

<latexit sha1_base64="O76kjDC2rk5pOTxbQq6SNK3hW1I=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyGgHoLevEY0TwgWcLspDcZMju7zMyKIeQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7gkRwbVz328mtrW9sbuW3Czu7e/sHxcOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGNzO/9YhK81g+mHGCfkQHkoecUWOl+6depVcsuWV3DrJKvIyUIEO9V/zq9mOWRigNE1Trjucmxp9QZTgTOC10U40JZSM6wI6lkkao/cn81Ck5s0qfhLGyJQ2Zq78nJjTSehwFtjOiZqiXvZn4n9dJTXjpT7hMUoOSLRaFqSAmJrO/SZ8rZEaMLaFMcXsrYUOqKDM2nYINwVt+eZU0K2WvWr66q5Zq11kceTiBUzgHDy6gBrdQhwYwGMAzvMKbI5wX5935WLTmnGzmGP7A+fwBERSNrQ==</latexit>

z

<latexit sha1_base64="Wud7Tk1lAE0TofbfdXT/CfC5Fa0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKQL0FvXhMwDwgWcLspDcZMzu7zMwKMeQLvHhQxKuf5M2/cZLsQRMLGoqqbrq7gkRwbVz328mtrW9sbuW3Czu7e/sHxcOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGtzO/9YhK81jem3GCfkQHkoecUWOl+lOvWHLL7hxklXgZKUGGWq/41e3HLI1QGiao1h3PTYw/ocpwJnBa6KYaE8pGdIAdSyWNUPuT+aFTcmaVPgljZUsaMld/T0xopPU4CmxnRM1QL3sz8T+vk5rwyp9wmaQGJVssClNBTExmX5M+V8iMGFtCmeL2VsKGVFFmbDYFG4K3/PIqaV6UvUr5ul4pVW+yOPJwAqdwDh5cQhXuoAYNYIDwDK/w5jw4L86787FozTnZzDH8gfP5A+0hjQo=</latexit>

x1

<latexit sha1_base64="Zgso4r/5+qHuvA0cy8G5JHMuw8k=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4r2g9oQ9lsN+3SzSbsTsQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WV1bX1jeJmaWt7Z3evvH/QNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbqZ+65FrI2L1gOOE+xEdKBEKRtFK9089r1euuFV3BrJMvJxUIEe9V/7q9mOWRlwhk9SYjucm6GdUo2CST0rd1PCEshEd8I6likbc+Nns1Ak5sUqfhLG2pZDM1N8TGY2MGUeB7YwoDs2iNxX/8zophpd+JlSSIldsvihMJcGYTP8mfaE5Qzm2hDIt7K2EDammDG06JRuCt/jyMmmeVb3z6tXdeaV2ncdRhCM4hlPw4AJqcAt1aACDATzDK7w50nlx3p2PeWvByWcO4Q+czx8PkI2s</latexit>

x2

<latexit sha1_base64="O76kjDC2rk5pOTxbQq6SNK3hW1I=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyGgHoLevEY0TwgWcLspDcZMju7zMyKIeQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7gkRwbVz328mtrW9sbuW3Czu7e/sHxcOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGNzO/9YhK81g+mHGCfkQHkoecUWOl+6depVcsuWV3DrJKvIyUIEO9V/zq9mOWRigNE1Trjucmxp9QZTgTOC10U40JZSM6wI6lkkao/cn81Ck5s0qfhLGyJQ2Zq78nJjTSehwFtjOiZqiXvZn4n9dJTXjpT7hMUoOSLRaFqSAmJrO/SZ8rZEaMLaFMcXsrYUOqKDM2nYINwVt+eZU0K2WvWr66q5Zq11kceTiBUzgHDy6gBrdQhwYwGMAzvMKbI5wX5935WLTmnGzmGP7A+fwBERSNrQ==</latexit>

z

<latexit sha1_base64="Wud7Tk1lAE0TofbfdXT/CfC5Fa0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKQL0FvXhMwDwgWcLspDcZMzu7zMwKMeQLvHhQxKuf5M2/cZLsQRMLGoqqbrq7gkRwbVz328mtrW9sbuW3Czu7e/sHxcOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGtzO/9YhK81jem3GCfkQHkoecUWOl+lOvWHLL7hxklXgZKUGGWq/41e3HLI1QGiao1h3PTYw/ocpwJnBa6KYaE8pGdIAdSyWNUPuT+aFTcmaVPgljZUsaMld/T0xopPU4CmxnRM1QL3sz8T+vk5rwyp9wmaQGJVssClNBTExmX5M+V8iMGFtCmeL2VsKGVFFmbDYFG4K3/PIqaV6UvUr5ul4pVW+yOPJwAqdwDh5cQhXuoAYNYIDwDK/w5jw4L86787FozTnZzDH8gfP5A+0hjQo=</latexit>

✓>x+ ✓0 = z

<latexit sha1_base64="57gbgC5y/QU8YKKdWGtIYGj394c=">AAACBXicbVDLSsNAFJ34rPUVdamLwSIIQkmkoC6EohuXFewDmhgm00k7dPJg5kasoRs3/oobF4q49R/c+TdO2yy09cCFM+fcy9x7/ERwBZb1bczNLywuLRdWiqtr6xub5tZ2Q8WppKxOYxHLlk8UEzxideAgWCuRjIS+YE2/fznym3dMKh5HNzBImBuSbsQDTgloyTP3HOgxILcOxAm+x0d48vYsfI4fPLNkla0x8Cyxc1JCOWqe+eV0YpqGLAIqiFJt20rAzYgETgUbFp1UsYTQPumytqYRCZlys/EVQ3yglQ4OYqkrAjxWf09kJFRqEPq6MyTQU9PeSPzPa6cQnLoZj5IUWEQnHwWpwBDjUSS4wyWjIAaaECq53hXTHpGEgg6uqEOwp0+eJY3jsl0pn11XStWLPI4C2kX76BDZ6ARV0RWqoTqi6BE9o1f0ZjwZL8a78TFpnTPymR30B8bnD3u4l0k=</latexit>

x : ✓>x+ ✓0 < 0

<latexit sha1_base64="0YMAfG0aZuejgZWfZL/Bn2YjhT4=">AAACCHicbVC7SgNBFJ2Nrxhfq5YWDgZBEMKuBHxgEbSxjGAekF2X2ckkGTL7YOauJCwpbfwVGwtFbP0EO//GSbKFJh64cOace5l7jx8LrsCyvo3cwuLS8kp+tbC2vrG5ZW7v1FWUSMpqNBKRbPpEMcFDVgMOgjVjyUjgC9bw+9djv/HApOJReAfDmLkB6Ya8wykBLXnm/uACO9BjQO4diGI8wMfZ27PwJbY8s2iVrAnwPLEzUkQZqp755bQjmgQsBCqIUi3bisFNiQROBRsVnESxmNA+6bKWpiEJmHLTySEjfKiVNu5EUlcIeKL+nkhJoNQw8HVnQKCnZr2x+J/XSqBz5qY8jBNgIZ1+1EkEhgiPU8FtLhkFMdSEUMn1rpj2iCQUdHYFHYI9e/I8qZ+U7HLp/LZcrFxlceTRHjpAR8hGp6iCblAV1RBFj+gZvaI348l4Md6Nj2lrzshmdtEfGJ8/0DSX7g==</latexit>

x : ✓>x+ ✓0 > 0

<latexit sha1_base64="I3pBfK+j9zhveoXGqr+a58FubSc=">AAACCHicbVC7SgNBFJ2Nrxhfq5YWDgZBEMKuBHwUErSxjGAekF2X2ckkGTL7YOauJCwpbfwVGwtFbP0EO//GSbKFJh64cOace5l7jx8LrsCyvo3cwuLS8kp+tbC2vrG5ZW7v1FWUSMpqNBKRbPpEMcFDVgMOgjVjyUjgC9bw+9djv/HApOJReAfDmLkB6Ya8wykBLXnm/uACO9BjQO4diGI8wMfZ27PwJbY8s2iVrAnwPLEzUkQZqp755bQjmgQsBCqIUi3bisFNiQROBRsVnESxmNA+6bKWpiEJmHLTySEjfKiVNu5EUlcIeKL+nkhJoNQw8HVnQKCnZr2x+J/XSqBz5qY8jBNgIZ1+1EkEhgiPU8FtLhkFMdSEUMn1rpj2iCQUdHYFHYI9e/I8qZ+U7HLp/LZcrFxlceTRHjpAR8hGp6iCblAV1RBFj+gZvaI348l4Md6Nj2lrzshmdtEfGJ8/00CX8A==</latexit>

z = f(x)

<latexit sha1_base64="kAnSXTNM4YNPqaqCx+x+4z4fvZA=">AAAB73icbVBNSwMxEJ34WetX1aOXYBHqpexKQT0IRS8eK9gPaJeSTbNtaDa7JlmxLv0TXjwo4tW/481/Y9ruQVsfDDzem2Fmnh8Lro3jfKOl5ZXVtfXcRn5za3tnt7C339BRoiir00hEquUTzQSXrG64EawVK0ZCX7CmP7ye+M0HpjSP5J0ZxcwLSV/ygFNirNR6wpc4KD2edAtFp+xMgReJm5EiZKh1C1+dXkSTkElDBdG67Tqx8VKiDKeCjfOdRLOY0CHps7alkoRMe+n03jE+tkoPB5GyJQ2eqr8nUhJqPQp92xkSM9Dz3kT8z2snJjj3Ui7jxDBJZ4uCRGAT4cnzuMcVo0aMLCFUcXsrpgOiCDU2orwNwZ1/eZE0TstupXxxWylWr7I4cnAIR1ACF86gCjdQgzpQEPAMr/CG7tELekcfs9YllM0cwB+gzx+ANI78</latexit>

x : f(x) < 0

<latexit sha1_base64="PwTct0PATtNwEf+mpilO+BGY11c=">AAAB8nicbVDLSgNBEOz1GeMr6tHLYBDiJexKwAcegl48RjAP2CxhdjKbDJmdWWZmJSHkM7x4UMSrX+PNv3GS7EETCxqKqm66u8KEM21c99tZWV1b39jMbeW3d3b39gsHhw0tU0VonUguVSvEmnImaN0ww2krURTHIafNcHA39ZtPVGkmxaMZJTSIcU+wiBFsrOQPr1FUGp6hG+R2CkW37M6AlomXkSJkqHUKX+2uJGlMhSEca+17bmKCMVaGEU4n+XaqaYLJAPeob6nAMdXBeHbyBJ1apYsiqWwJg2bq74kxjrUexaHtjLHp60VvKv7n+amJLoMxE0lqqCDzRVHKkZFo+j/qMkWJ4SNLMFHM3opIHytMjE0pb0PwFl9eJo3zslcpXz1UitXbLI4cHMMJlMCDC6jCPdSgDgQkPMMrvDnGeXHenY9564qTzRzBHzifP8Nij6E=</latexit>
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x1

<latexit sha1_base64="Zgso4r/5+qHuvA0cy8G5JHMuw8k=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4r2g9oQ9lsN+3SzSbsTsQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WV1bX1jeJmaWt7Z3evvH/QNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbqZ+65FrI2L1gOOE+xEdKBEKRtFK9089r1euuFV3BrJMvJxUIEe9V/7q9mOWRlwhk9SYjucm6GdUo2CST0rd1PCEshEd8I6likbc+Nns1Ak5sUqfhLG2pZDM1N8TGY2MGUeB7YwoDs2iNxX/8zophpd+JlSSIldsvihMJcGYTP8mfaE5Qzm2hDIt7K2EDammDG06JRuCt/jyMmmeVb3z6tXdeaV2ncdRhCM4hlPw4AJqcAt1aACDATzDK7w50nlx3p2PeWvByWcO4Q+czx8PkI2s</latexit>

x2

<latexit sha1_base64="O76kjDC2rk5pOTxbQq6SNK3hW1I=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyGgHoLevEY0TwgWcLspDcZMju7zMyKIeQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7gkRwbVz328mtrW9sbuW3Czu7e/sHxcOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGNzO/9YhK81g+mHGCfkQHkoecUWOl+6depVcsuWV3DrJKvIyUIEO9V/zq9mOWRigNE1Trjucmxp9QZTgTOC10U40JZSM6wI6lkkao/cn81Ck5s0qfhLGyJQ2Zq78nJjTSehwFtjOiZqiXvZn4n9dJTXjpT7hMUoOSLRaFqSAmJrO/SZ8rZEaMLaFMcXsrYUOqKDM2nYINwVt+eZU0K2WvWr66q5Zq11kceTiBUzgHDy6gBrdQhwYwGMAzvMKbI5wX5935WLTmnGzmGP7A+fwBERSNrQ==</latexit>
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Classification boundaries

x1

<latexit sha1_base64="Zgso4r/5+qHuvA0cy8G5JHMuw8k=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4r2g9oQ9lsN+3SzSbsTsQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WV1bX1jeJmaWt7Z3evvH/QNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbqZ+65FrI2L1gOOE+xEdKBEKRtFK9089r1euuFV3BrJMvJxUIEe9V/7q9mOWRlwhk9SYjucm6GdUo2CST0rd1PCEshEd8I6likbc+Nns1Ak5sUqfhLG2pZDM1N8TGY2MGUeB7YwoDs2iNxX/8zophpd+JlSSIldsvihMJcGYTP8mfaE5Qzm2hDIt7K2EDammDG06JRuCt/jyMmmeVb3z6tXdeaV2ncdRhCM4hlPw4AJqcAt1aACDATzDK7w50nlx3p2PeWvByWcO4Q+czx8PkI2s</latexit>

x2

<latexit sha1_base64="O76kjDC2rk5pOTxbQq6SNK3hW1I=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyGgHoLevEY0TwgWcLspDcZMju7zMyKIeQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7gkRwbVz328mtrW9sbuW3Czu7e/sHxcOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGNzO/9YhK81g+mHGCfkQHkoecUWOl+6depVcsuWV3DrJKvIyUIEO9V/zq9mOWRigNE1Trjucmxp9QZTgTOC10U40JZSM6wI6lkkao/cn81Ck5s0qfhLGyJQ2Zq78nJjTSehwFtjOiZqiXvZn4n9dJTXjpT7hMUoOSLRaFqSAmJrO/SZ8rZEaMLaFMcXsrYUOqKDM2nYINwVt+eZU0K2WvWr66q5Zq11kceTiBUzgHDy6gBrdQhwYwGMAzvMKbI5wX5935WLTmnGzmGP7A+fwBERSNrQ==</latexit>

z

<latexit sha1_base64="Wud7Tk1lAE0TofbfdXT/CfC5Fa0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKQL0FvXhMwDwgWcLspDcZMzu7zMwKMeQLvHhQxKuf5M2/cZLsQRMLGoqqbrq7gkRwbVz328mtrW9sbuW3Czu7e/sHxcOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGtzO/9YhK81jem3GCfkQHkoecUWOl+lOvWHLL7hxklXgZKUGGWq/41e3HLI1QGiao1h3PTYw/ocpwJnBa6KYaE8pGdIAdSyWNUPuT+aFTcmaVPgljZUsaMld/T0xopPU4CmxnRM1QL3sz8T+vk5rwyp9wmaQGJVssClNBTExmX5M+V8iMGFtCmeL2VsKGVFFmbDYFG4K3/PIqaV6UvUr5ul4pVW+yOPJwAqdwDh5cQhXuoAYNYIDwDK/w5jw4L86787FozTnZzDH8gfP5A+0hjQo=</latexit>

x1

<latexit sha1_base64="Zgso4r/5+qHuvA0cy8G5JHMuw8k=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4r2g9oQ9lsN+3SzSbsTsQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WV1bX1jeJmaWt7Z3evvH/QNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbqZ+65FrI2L1gOOE+xEdKBEKRtFK9089r1euuFV3BrJMvJxUIEe9V/7q9mOWRlwhk9SYjucm6GdUo2CST0rd1PCEshEd8I6likbc+Nns1Ak5sUqfhLG2pZDM1N8TGY2MGUeB7YwoDs2iNxX/8zophpd+JlSSIldsvihMJcGYTP8mfaE5Qzm2hDIt7K2EDammDG06JRuCt/jyMmmeVb3z6tXdeaV2ncdRhCM4hlPw4AJqcAt1aACDATzDK7w50nlx3p2PeWvByWcO4Q+czx8PkI2s</latexit>

x2

<latexit sha1_base64="O76kjDC2rk5pOTxbQq6SNK3hW1I=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyGgHoLevEY0TwgWcLspDcZMju7zMyKIeQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7gkRwbVz328mtrW9sbuW3Czu7e/sHxcOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGNzO/9YhK81g+mHGCfkQHkoecUWOl+6depVcsuWV3DrJKvIyUIEO9V/zq9mOWRigNE1Trjucmxp9QZTgTOC10U40JZSM6wI6lkkao/cn81Ck5s0qfhLGyJQ2Zq78nJjTSehwFtjOiZqiXvZn4n9dJTXjpT7hMUoOSLRaFqSAmJrO/SZ8rZEaMLaFMcXsrYUOqKDM2nYINwVt+eZU0K2WvWr66q5Zq11kceTiBUzgHDy6gBrdQhwYwGMAzvMKbI5wX5935WLTmnGzmGP7A+fwBERSNrQ==</latexit>

z

<latexit sha1_base64="Wud7Tk1lAE0TofbfdXT/CfC5Fa0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKQL0FvXhMwDwgWcLspDcZMzu7zMwKMeQLvHhQxKuf5M2/cZLsQRMLGoqqbrq7gkRwbVz328mtrW9sbuW3Czu7e/sHxcOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGtzO/9YhK81jem3GCfkQHkoecUWOl+lOvWHLL7hxklXgZKUGGWq/41e3HLI1QGiao1h3PTYw/ocpwJnBa6KYaE8pGdIAdSyWNUPuT+aFTcmaVPgljZUsaMld/T0xopPU4CmxnRM1QL3sz8T+vk5rwyp9wmaQGJVssClNBTExmX5M+V8iMGFtCmeL2VsKGVFFmbDYFG4K3/PIqaV6UvUr5ul4pVW+yOPJwAqdwDh5cQhXuoAYNYIDwDK/w5jw4L86787FozTnZzDH8gfP5A+0hjQo=</latexit>

✓>x+ ✓0 = z

<latexit sha1_base64="57gbgC5y/QU8YKKdWGtIYGj394c=">AAACBXicbVDLSsNAFJ34rPUVdamLwSIIQkmkoC6EohuXFewDmhgm00k7dPJg5kasoRs3/oobF4q49R/c+TdO2yy09cCFM+fcy9x7/ERwBZb1bczNLywuLRdWiqtr6xub5tZ2Q8WppKxOYxHLlk8UEzxideAgWCuRjIS+YE2/fznym3dMKh5HNzBImBuSbsQDTgloyTP3HOgxILcOxAm+x0d48vYsfI4fPLNkla0x8Cyxc1JCOWqe+eV0YpqGLAIqiFJt20rAzYgETgUbFp1UsYTQPumytqYRCZlys/EVQ3yglQ4OYqkrAjxWf09kJFRqEPq6MyTQU9PeSPzPa6cQnLoZj5IUWEQnHwWpwBDjUSS4wyWjIAaaECq53hXTHpGEgg6uqEOwp0+eJY3jsl0pn11XStWLPI4C2kX76BDZ6ARV0RWqoTqi6BE9o1f0ZjwZL8a78TFpnTPymR30B8bnD3u4l0k=</latexit>

x : ✓>x+ ✓0 < 0

<latexit sha1_base64="0YMAfG0aZuejgZWfZL/Bn2YjhT4=">AAACCHicbVC7SgNBFJ2Nrxhfq5YWDgZBEMKuBHxgEbSxjGAekF2X2ckkGTL7YOauJCwpbfwVGwtFbP0EO//GSbKFJh64cOace5l7jx8LrsCyvo3cwuLS8kp+tbC2vrG5ZW7v1FWUSMpqNBKRbPpEMcFDVgMOgjVjyUjgC9bw+9djv/HApOJReAfDmLkB6Ya8wykBLXnm/uACO9BjQO4diGI8wMfZ27PwJbY8s2iVrAnwPLEzUkQZqp755bQjmgQsBCqIUi3bisFNiQROBRsVnESxmNA+6bKWpiEJmHLTySEjfKiVNu5EUlcIeKL+nkhJoNQw8HVnQKCnZr2x+J/XSqBz5qY8jBNgIZ1+1EkEhgiPU8FtLhkFMdSEUMn1rpj2iCQUdHYFHYI9e/I8qZ+U7HLp/LZcrFxlceTRHjpAR8hGp6iCblAV1RBFj+gZvaI348l4Md6Nj2lrzshmdtEfGJ8/0DSX7g==</latexit>

x : ✓>x+ ✓0 > 0

<latexit sha1_base64="I3pBfK+j9zhveoXGqr+a58FubSc=">AAACCHicbVC7SgNBFJ2Nrxhfq5YWDgZBEMKuBHwUErSxjGAekF2X2ckkGTL7YOauJCwpbfwVGwtFbP0EO//GSbKFJh64cOace5l7jx8LrsCyvo3cwuLS8kp+tbC2vrG5ZW7v1FWUSMpqNBKRbPpEMcFDVgMOgjVjyUjgC9bw+9djv/HApOJReAfDmLkB6Ya8wykBLXnm/uACO9BjQO4diGI8wMfZ27PwJbY8s2iVrAnwPLEzUkQZqp755bQjmgQsBCqIUi3bisFNiQROBRsVnESxmNA+6bKWpiEJmHLTySEjfKiVNu5EUlcIeKL+nkhJoNQw8HVnQKCnZr2x+J/XSqBz5qY8jBNgIZ1+1EkEhgiPU8FtLhkFMdSEUMn1rpj2iCQUdHYFHYI9e/I8qZ+U7HLp/LZcrFxlceTRHjpAR8hGp6iCblAV1RBFj+gZvaI348l4Md6Nj2lrzshmdtEfGJ8/00CX8A==</latexit>

z = f(x)

<latexit sha1_base64="kAnSXTNM4YNPqaqCx+x+4z4fvZA=">AAAB73icbVBNSwMxEJ34WetX1aOXYBHqpexKQT0IRS8eK9gPaJeSTbNtaDa7JlmxLv0TXjwo4tW/481/Y9ruQVsfDDzem2Fmnh8Lro3jfKOl5ZXVtfXcRn5za3tnt7C339BRoiir00hEquUTzQSXrG64EawVK0ZCX7CmP7ye+M0HpjSP5J0ZxcwLSV/ygFNirNR6wpc4KD2edAtFp+xMgReJm5EiZKh1C1+dXkSTkElDBdG67Tqx8VKiDKeCjfOdRLOY0CHps7alkoRMe+n03jE+tkoPB5GyJQ2eqr8nUhJqPQp92xkSM9Dz3kT8z2snJjj3Ui7jxDBJZ4uCRGAT4cnzuMcVo0aMLCFUcXsrpgOiCDU2orwNwZ1/eZE0TstupXxxWylWr7I4cnAIR1ACF86gCjdQgzpQEPAMr/CG7tELekcfs9YllM0cwB+gzx+ANI78</latexit>

x : f(x) < 0

<latexit sha1_base64="PwTct0PATtNwEf+mpilO+BGY11c=">AAAB8nicbVDLSgNBEOz1GeMr6tHLYBDiJexKwAcegl48RjAP2CxhdjKbDJmdWWZmJSHkM7x4UMSrX+PNv3GS7EETCxqKqm66u8KEM21c99tZWV1b39jMbeW3d3b39gsHhw0tU0VonUguVSvEmnImaN0ww2krURTHIafNcHA39ZtPVGkmxaMZJTSIcU+wiBFsrOQPr1FUGp6hG+R2CkW37M6AlomXkSJkqHUKX+2uJGlMhSEca+17bmKCMVaGEU4n+XaqaYLJAPeob6nAMdXBeHbyBJ1apYsiqWwJg2bq74kxjrUexaHtjLHp60VvKv7n+amJLoMxE0lqqCDzRVHKkZFo+j/qMkWJ4SNLMFHM3opIHytMjE0pb0PwFl9eJo3zslcpXz1UitXbLI4cHMMJlMCDC6jCPdSgDgQkPMMrvDnGeXHenY9564qTzRzBHzifP8Nij6E=</latexit>

x : f(x) > 0

<latexit sha1_base64="YyI3TArkTXfADhtmW2iJk5ENaWs=">AAAB8nicbVDLSgNBEOz1GeMr6tHLYBDiJexKwMdBgl48RjAP2CxhdjKbDJmdWWZmJSHkM7x4UMSrX+PNv3GS7EETCxqKqm66u8KEM21c99tZWV1b39jMbeW3d3b39gsHhw0tU0VonUguVSvEmnImaN0ww2krURTHIafNcHA39ZtPVGkmxaMZJTSIcU+wiBFsrOQPr1FUGp6hG+R2CkW37M6AlomXkSJkqHUKX+2uJGlMhSEca+17bmKCMVaGEU4n+XaqaYLJAPeob6nAMdXBeHbyBJ1apYsiqWwJg2bq74kxjrUexaHtjLHp60VvKv7n+amJLoMxE0lqqCDzRVHKkZFo+j/qMkWJ4SNLMFHM3opIHytMjE0pb0PwFl9eJo3zslcpXz1UitXbLI4cHMMJlMCDC6jCPdSgDgQkPMMrvDnGeXHenY9564qTzRzBHzifP8Zuj6M=</latexit>


