
6.036/6.862: Introduction to 
Machine Learning

Lecture: starts Tuesdays 9:35am (Boston time zone) 
Course website: introml.odl.mit.edu 
Who’s talking? Prof. Tamara Broderick 
Questions? discourse.odl.mit.edu (“Lecture 3” category) 
Materials: Will all be available at course website

1

Last Time(s)
I. Linear classifiers 
II. Perceptron algorithm 
III. Linear separability 
IV. Perceptron theorem

Today’s Plan
I. A more-complete ML 

analysis 
II. Choosing good features 
III. Evaluation



2

Recall



2

Recall
• Linear classifier h

<latexit sha1_base64="0LoNUPId1hhmBuXcotBZd/4zZho=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN6KXjy2YGuhDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrTkA1Ci6xZbgR2EkU0igQ+BCMb2f+wxMqzWN5byYJ+hEdSh5yRo2VmqN+ueJW3TnIKvFyUoEcjX75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NApObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/M/rpia88jMuk9SgZItFYSqIicnsazLgCpkRE0soU9zeStiIKsqMzaZkQ/CWX14l7YuqV6teN2uV+k0eRxFO4BTOwYNLqMMdNKAFDBCe4RXenEfnxXl3PhatBSefOYY/cD5/ANHZjPg=</latexit>



2

Recall

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>

• Linear classifier h

<latexit sha1_base64="0LoNUPId1hhmBuXcotBZd/4zZho=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN6KXjy2YGuhDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrTkA1Ci6xZbgR2EkU0igQ+BCMb2f+wxMqzWN5byYJ+hEdSh5yRo2VmqN+ueJW3TnIKvFyUoEcjX75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NApObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/M/rpia88jMuk9SgZItFYSqIicnsazLgCpkRE0soU9zeStiIKsqMzaZkQ/CWX14l7YuqV6teN2uV+k0eRxFO4BTOwYNLqMMdNKAFDBCe4RXenEfnxXl3PhatBSefOYY/cD5/ANHZjPg=</latexit>



2

Recall
✓

<latexit sha1_base64="W2PKfIkuMomCS5JZF2x4iAdaa48=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN6KXjxWsB/QhrLZbtq1m03YnQgl9D948aCIV/+PN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dgpr6xubW8Xt0s7u3v5B+fCoZeJUM95ksYx1J6CGS6F4EwVK3kk0p1EgeTsY38789hPXRsTqAScJ9yM6VCIUjKKVWj0ccaT9csWtunOQVeLlpAI5Gv3yV28QszTiCpmkxnQ9N0E/oxoFk3xa6qWGJ5SN6ZB3LVU04sbP5tdOyZlVBiSMtS2FZK7+nshoZMwkCmxnRHFklr2Z+J/XTTG88jOhkhS5YotFYSoJxmT2OhkIzRnKiSWUaWFvJWxENWVoAyrZELzll1dJ66Lq1arX97VK/SaPowgncArn4MEl1OEOGtAEBo/wDK/w5sTOi/PufCxaC04+cwx/4Hz+AKfXjzQ=</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>

• Linear classifier h

<latexit sha1_base64="0LoNUPId1hhmBuXcotBZd/4zZho=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN6KXjy2YGuhDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrTkA1Ci6xZbgR2EkU0igQ+BCMb2f+wxMqzWN5byYJ+hEdSh5yRo2VmqN+ueJW3TnIKvFyUoEcjX75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NApObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/M/rpia88jMuk9SgZItFYSqIicnsazLgCpkRE0soU9zeStiIKsqMzaZkQ/CWX14l7YuqV6teN2uV+k0eRxFO4BTOwYNLqMMdNKAFDBCe4RXenEfnxXl3PhatBSefOYY/cD5/ANHZjPg=</latexit>



2

Recall
✓

<latexit sha1_base64="W2PKfIkuMomCS5JZF2x4iAdaa48=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN6KXjxWsB/QhrLZbtq1m03YnQgl9D948aCIV/+PN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dgpr6xubW8Xt0s7u3v5B+fCoZeJUM95ksYx1J6CGS6F4EwVK3kk0p1EgeTsY38789hPXRsTqAScJ9yM6VCIUjKKVWj0ccaT9csWtunOQVeLlpAI5Gv3yV28QszTiCpmkxnQ9N0E/oxoFk3xa6qWGJ5SN6ZB3LVU04sbP5tdOyZlVBiSMtS2FZK7+nshoZMwkCmxnRHFklr2Z+J/XTTG88jOhkhS5YotFYSoJxmT2OhkIzRnKiSWUaWFvJWxENWVoAyrZELzll1dJ66Lq1arX97VK/SaPowgncArn4MEl1OEOGtAEBo/wDK/w5sTOi/PufCxaC04+cwx/4Hz+AKfXjzQ=</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>

• Linear classifier h

<latexit sha1_base64="0LoNUPId1hhmBuXcotBZd/4zZho=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN6KXjy2YGuhDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrTkA1Ci6xZbgR2EkU0igQ+BCMb2f+wxMqzWN5byYJ+hEdSh5yRo2VmqN+ueJW3TnIKvFyUoEcjX75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NApObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/M/rpia88jMuk9SgZItFYSqIicnsazLgCpkRE0soU9zeStiIKsqMzaZkQ/CWX14l7YuqV6teN2uV+k0eRxFO4BTOwYNLqMMdNKAFDBCe4RXenEfnxXl3PhatBSefOYY/cD5/ANHZjPg=</latexit>



2

Recall
✓

<latexit sha1_base64="W2PKfIkuMomCS5JZF2x4iAdaa48=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN6KXjxWsB/QhrLZbtq1m03YnQgl9D948aCIV/+PN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dgpr6xubW8Xt0s7u3v5B+fCoZeJUM95ksYx1J6CGS6F4EwVK3kk0p1EgeTsY38789hPXRsTqAScJ9yM6VCIUjKKVWj0ccaT9csWtunOQVeLlpAI5Gv3yV28QszTiCpmkxnQ9N0E/oxoFk3xa6qWGJ5SN6ZB3LVU04sbP5tdOyZlVBiSMtS2FZK7+nshoZMwkCmxnRHFklr2Z+J/XTTG88jOhkhS5YotFYSoJxmT2OhkIzRnKiSWUaWFvJWxENWVoAyrZELzll1dJ66Lq1arX97VK/SaPowgncArn4MEl1OEOGtAEBo/wDK/w5sTOi/PufCxaC04+cwx/4Hz+AKfXjzQ=</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>

• Linear classifier h

<latexit sha1_base64="0LoNUPId1hhmBuXcotBZd/4zZho=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN6KXjy2YGuhDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrTkA1Ci6xZbgR2EkU0igQ+BCMb2f+wxMqzWN5byYJ+hEdSh5yRo2VmqN+ueJW3TnIKvFyUoEcjX75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NApObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/M/rpia88jMuk9SgZItFYSqIicnsazLgCpkRE0soU9zeStiIKsqMzaZkQ/CWX14l7YuqV6teN2uV+k0eRxFO4BTOwYNLqMMdNKAFDBCe4RXenEfnxXl3PhatBSefOYY/cD5/ANHZjPg=</latexit>



2

Recall
✓

<latexit sha1_base64="W2PKfIkuMomCS5JZF2x4iAdaa48=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN6KXjxWsB/QhrLZbtq1m03YnQgl9D948aCIV/+PN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dgpr6xubW8Xt0s7u3v5B+fCoZeJUM95ksYx1J6CGS6F4EwVK3kk0p1EgeTsY38789hPXRsTqAScJ9yM6VCIUjKKVWj0ccaT9csWtunOQVeLlpAI5Gv3yV28QszTiCpmkxnQ9N0E/oxoFk3xa6qWGJ5SN6ZB3LVU04sbP5tdOyZlVBiSMtS2FZK7+nshoZMwkCmxnRHFklr2Z+J/XTTG88jOhkhS5YotFYSoJxmT2OhkIzRnKiSWUaWFvJWxENWVoAyrZELzll1dJ66Lq1arX97VK/SaPowgncArn4MEl1OEOGtAEBo/wDK/w5sTOi/PufCxaC04+cwx/4Hz+AKfXjzQ=</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>

• Linear classifier

hyperplaneh

<latexit sha1_base64="0LoNUPId1hhmBuXcotBZd/4zZho=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN6KXjy2YGuhDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrTkA1Ci6xZbgR2EkU0igQ+BCMb2f+wxMqzWN5byYJ+hEdSh5yRo2VmqN+ueJW3TnIKvFyUoEcjX75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NApObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/M/rpia88jMuk9SgZItFYSqIicnsazLgCpkRE0soU9zeStiIKsqMzaZkQ/CWX14l7YuqV6teN2uV+k0eRxFO4BTOwYNLqMMdNKAFDBCe4RXenEfnxXl3PhatBSefOYY/cD5/ANHZjPg=</latexit>



2

Recall
✓

<latexit sha1_base64="W2PKfIkuMomCS5JZF2x4iAdaa48=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN6KXjxWsB/QhrLZbtq1m03YnQgl9D948aCIV/+PN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dgpr6xubW8Xt0s7u3v5B+fCoZeJUM95ksYx1J6CGS6F4EwVK3kk0p1EgeTsY38789hPXRsTqAScJ9yM6VCIUjKKVWj0ccaT9csWtunOQVeLlpAI5Gv3yV28QszTiCpmkxnQ9N0E/oxoFk3xa6qWGJ5SN6ZB3LVU04sbP5tdOyZlVBiSMtS2FZK7+nshoZMwkCmxnRHFklr2Z+J/XTTG88jOhkhS5YotFYSoJxmT2OhkIzRnKiSWUaWFvJWxENWVoAyrZELzll1dJ66Lq1arX97VK/SaPowgncArn4MEl1OEOGtAEBo/wDK/w5sTOi/PufCxaC04+cwx/4Hz+AKfXjzQ=</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>

• Linear classifier  
• 0-1 Loss

L(g, a) =

⇢
0 if g = a
1 else

<latexit sha1_base64="cJSPUyx6dttJxW97TJokkxJUHKE="></latexit>

hyperplaneh

<latexit sha1_base64="0LoNUPId1hhmBuXcotBZd/4zZho=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN6KXjy2YGuhDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrTkA1Ci6xZbgR2EkU0igQ+BCMb2f+wxMqzWN5byYJ+hEdSh5yRo2VmqN+ueJW3TnIKvFyUoEcjX75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NApObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/M/rpia88jMuk9SgZItFYSqIicnsazLgCpkRE0soU9zeStiIKsqMzaZkQ/CWX14l7YuqV6teN2uV+k0eRxFO4BTOwYNLqMMdNKAFDBCe4RXenEfnxXl3PhatBSefOYY/cD5/ANHZjPg=</latexit>



2

Recall
✓

<latexit sha1_base64="W2PKfIkuMomCS5JZF2x4iAdaa48=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN6KXjxWsB/QhrLZbtq1m03YnQgl9D948aCIV/+PN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dgpr6xubW8Xt0s7u3v5B+fCoZeJUM95ksYx1J6CGS6F4EwVK3kk0p1EgeTsY38789hPXRsTqAScJ9yM6VCIUjKKVWj0ccaT9csWtunOQVeLlpAI5Gv3yV28QszTiCpmkxnQ9N0E/oxoFk3xa6qWGJ5SN6ZB3LVU04sbP5tdOyZlVBiSMtS2FZK7+nshoZMwkCmxnRHFklr2Z+J/XTTG88jOhkhS5YotFYSoJxmT2OhkIzRnKiSWUaWFvJWxENWVoAyrZELzll1dJ66Lq1arX97VK/SaPowgncArn4MEl1OEOGtAEBo/wDK/w5sTOi/PufCxaC04+cwx/4Hz+AKfXjzQ=</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>

• Training error
En(h) =

1

n

nX

i=1

L(h(x(i)), y(i))

<latexit sha1_base64="3zNoi/fy75VtUErOFgvHrzVzVq8="></latexit>

• Linear classifier  
• 0-1 Loss

L(g, a) =

⇢
0 if g = a
1 else

<latexit sha1_base64="cJSPUyx6dttJxW97TJokkxJUHKE="></latexit>

hyperplaneh

<latexit sha1_base64="0LoNUPId1hhmBuXcotBZd/4zZho=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN6KXjy2YGuhDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrTkA1Ci6xZbgR2EkU0igQ+BCMb2f+wxMqzWN5byYJ+hEdSh5yRo2VmqN+ueJW3TnIKvFyUoEcjX75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NApObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/M/rpia88jMuk9SgZItFYSqIicnsazLgCpkRE0soU9zeStiIKsqMzaZkQ/CWX14l7YuqV6teN2uV+k0eRxFO4BTOwYNLqMMdNKAFDBCe4RXenEfnxXl3PhatBSefOYY/cD5/ANHZjPg=</latexit>



2

Recall
✓

<latexit sha1_base64="W2PKfIkuMomCS5JZF2x4iAdaa48=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN6KXjxWsB/QhrLZbtq1m03YnQgl9D948aCIV/+PN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dgpr6xubW8Xt0s7u3v5B+fCoZeJUM95ksYx1J6CGS6F4EwVK3kk0p1EgeTsY38789hPXRsTqAScJ9yM6VCIUjKKVWj0ccaT9csWtunOQVeLlpAI5Gv3yV28QszTiCpmkxnQ9N0E/oxoFk3xa6qWGJ5SN6ZB3LVU04sbP5tdOyZlVBiSMtS2FZK7+nshoZMwkCmxnRHFklr2Z+J/XTTG88jOhkhS5YotFYSoJxmT2OhkIzRnKiSWUaWFvJWxENWVoAyrZELzll1dJ66Lq1arX97VK/SaPowgncArn4MEl1OEOGtAEBo/wDK/w5sTOi/PufCxaC04+cwx/4Hz+AKfXjzQ=</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>

• Training error
En(h) =

1

n

nX

i=1

L(h(x(i)), y(i))

<latexit sha1_base64="3zNoi/fy75VtUErOFgvHrzVzVq8="></latexit>

• Linear classifier  
• 0-1 Loss

L(g, a) =

⇢
0 if g = a
1 else

<latexit sha1_base64="cJSPUyx6dttJxW97TJokkxJUHKE="></latexit>

hyperplane

A more-complete ML analysis

h

<latexit sha1_base64="0LoNUPId1hhmBuXcotBZd/4zZho=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN6KXjy2YGuhDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrTkA1Ci6xZbgR2EkU0igQ+BCMb2f+wxMqzWN5byYJ+hEdSh5yRo2VmqN+ueJW3TnIKvFyUoEcjX75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NApObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/M/rpia88jMuk9SgZItFYSqIicnsazLgCpkRE0soU9zeStiIKsqMzaZkQ/CWX14l7YuqV6teN2uV+k0eRxFO4BTOwYNLqMMdNKAFDBCe4RXenEfnxXl3PhatBSefOYY/cD5/ANHZjPg=</latexit>



2

Recall
✓

<latexit sha1_base64="W2PKfIkuMomCS5JZF2x4iAdaa48=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN6KXjxWsB/QhrLZbtq1m03YnQgl9D948aCIV/+PN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dgpr6xubW8Xt0s7u3v5B+fCoZeJUM95ksYx1J6CGS6F4EwVK3kk0p1EgeTsY38789hPXRsTqAScJ9yM6VCIUjKKVWj0ccaT9csWtunOQVeLlpAI5Gv3yV28QszTiCpmkxnQ9N0E/oxoFk3xa6qWGJ5SN6ZB3LVU04sbP5tdOyZlVBiSMtS2FZK7+nshoZMwkCmxnRHFklr2Z+J/XTTG88jOhkhS5YotFYSoJxmT2OhkIzRnKiSWUaWFvJWxENWVoAyrZELzll1dJ66Lq1arX97VK/SaPowgncArn4MEl1OEOGtAEBo/wDK/w5sTOi/PufCxaC04+cwx/4Hz+AKfXjzQ=</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>

• Training error
En(h) =

1

n

nX

i=1

L(h(x(i)), y(i))

<latexit sha1_base64="3zNoi/fy75VtUErOFgvHrzVzVq8="></latexit>

• Linear classifier  
• 0-1 Loss

L(g, a) =

⇢
0 if g = a
1 else

<latexit sha1_base64="cJSPUyx6dttJxW97TJokkxJUHKE="></latexit>

hyperplane

A more-complete ML analysis
1. Establish a goal & find data

h

<latexit sha1_base64="0LoNUPId1hhmBuXcotBZd/4zZho=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN6KXjy2YGuhDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrTkA1Ci6xZbgR2EkU0igQ+BCMb2f+wxMqzWN5byYJ+hEdSh5yRo2VmqN+ueJW3TnIKvFyUoEcjX75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NApObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/M/rpia88jMuk9SgZItFYSqIicnsazLgCpkRE0soU9zeStiIKsqMzaZkQ/CWX14l7YuqV6teN2uV+k0eRxFO4BTOwYNLqMMdNKAFDBCe4RXenEfnxXl3PhatBSefOYY/cD5/ANHZjPg=</latexit>



2

Recall
✓

<latexit sha1_base64="W2PKfIkuMomCS5JZF2x4iAdaa48=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN6KXjxWsB/QhrLZbtq1m03YnQgl9D948aCIV/+PN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dgpr6xubW8Xt0s7u3v5B+fCoZeJUM95ksYx1J6CGS6F4EwVK3kk0p1EgeTsY38789hPXRsTqAScJ9yM6VCIUjKKVWj0ccaT9csWtunOQVeLlpAI5Gv3yV28QszTiCpmkxnQ9N0E/oxoFk3xa6qWGJ5SN6ZB3LVU04sbP5tdOyZlVBiSMtS2FZK7+nshoZMwkCmxnRHFklr2Z+J/XTTG88jOhkhS5YotFYSoJxmT2OhkIzRnKiSWUaWFvJWxENWVoAyrZELzll1dJ66Lq1arX97VK/SaPowgncArn4MEl1OEOGtAEBo/wDK/w5sTOi/PufCxaC04+cwx/4Hz+AKfXjzQ=</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>

• Training error
En(h) =

1

n

nX

i=1

L(h(x(i)), y(i))

<latexit sha1_base64="3zNoi/fy75VtUErOFgvHrzVzVq8="></latexit>

• Linear classifier  
• 0-1 Loss

L(g, a) =

⇢
0 if g = a
1 else

<latexit sha1_base64="cJSPUyx6dttJxW97TJokkxJUHKE="></latexit>

hyperplane

A more-complete ML analysis
1. Establish a goal & find data 

• Example goal: diagnose whether people have heart 
disease based on their available information

h

<latexit sha1_base64="0LoNUPId1hhmBuXcotBZd/4zZho=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN6KXjy2YGuhDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrTkA1Ci6xZbgR2EkU0igQ+BCMb2f+wxMqzWN5byYJ+hEdSh5yRo2VmqN+ueJW3TnIKvFyUoEcjX75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NApObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/M/rpia88jMuk9SgZItFYSqIicnsazLgCpkRE0soU9zeStiIKsqMzaZkQ/CWX14l7YuqV6teN2uV+k0eRxFO4BTOwYNLqMMdNKAFDBCe4RXenEfnxXl3PhatBSefOYY/cD5/ANHZjPg=</latexit>



2

Recall
✓

<latexit sha1_base64="W2PKfIkuMomCS5JZF2x4iAdaa48=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN6KXjxWsB/QhrLZbtq1m03YnQgl9D948aCIV/+PN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dgpr6xubW8Xt0s7u3v5B+fCoZeJUM95ksYx1J6CGS6F4EwVK3kk0p1EgeTsY38789hPXRsTqAScJ9yM6VCIUjKKVWj0ccaT9csWtunOQVeLlpAI5Gv3yV28QszTiCpmkxnQ9N0E/oxoFk3xa6qWGJ5SN6ZB3LVU04sbP5tdOyZlVBiSMtS2FZK7+nshoZMwkCmxnRHFklr2Z+J/XTTG88jOhkhS5YotFYSoJxmT2OhkIzRnKiSWUaWFvJWxENWVoAyrZELzll1dJ66Lq1arX97VK/SaPowgncArn4MEl1OEOGtAEBo/wDK/w5sTOi/PufCxaC04+cwx/4Hz+AKfXjzQ=</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>

• Training error
En(h) =

1

n

nX

i=1

L(h(x(i)), y(i))

<latexit sha1_base64="3zNoi/fy75VtUErOFgvHrzVzVq8="></latexit>

• Linear classifier  
• 0-1 Loss

L(g, a) =

⇢
0 if g = a
1 else

<latexit sha1_base64="cJSPUyx6dttJxW97TJokkxJUHKE="></latexit>

hyperplane

A more-complete ML analysis
1. Establish a goal & find data 

• Example goal: diagnose whether people have heart 
disease based on their available information 

2. Encode data in useful form for the ML algorithm

h

<latexit sha1_base64="0LoNUPId1hhmBuXcotBZd/4zZho=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN6KXjy2YGuhDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrTkA1Ci6xZbgR2EkU0igQ+BCMb2f+wxMqzWN5byYJ+hEdSh5yRo2VmqN+ueJW3TnIKvFyUoEcjX75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NApObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/M/rpia88jMuk9SgZItFYSqIicnsazLgCpkRE0soU9zeStiIKsqMzaZkQ/CWX14l7YuqV6teN2uV+k0eRxFO4BTOwYNLqMMdNKAFDBCe4RXenEfnxXl3PhatBSefOYY/cD5/ANHZjPg=</latexit>



2

Recall
✓

<latexit sha1_base64="W2PKfIkuMomCS5JZF2x4iAdaa48=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN6KXjxWsB/QhrLZbtq1m03YnQgl9D948aCIV/+PN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dgpr6xubW8Xt0s7u3v5B+fCoZeJUM95ksYx1J6CGS6F4EwVK3kk0p1EgeTsY38789hPXRsTqAScJ9yM6VCIUjKKVWj0ccaT9csWtunOQVeLlpAI5Gv3yV28QszTiCpmkxnQ9N0E/oxoFk3xa6qWGJ5SN6ZB3LVU04sbP5tdOyZlVBiSMtS2FZK7+nshoZMwkCmxnRHFklr2Z+J/XTTG88jOhkhS5YotFYSoJxmT2OhkIzRnKiSWUaWFvJWxENWVoAyrZELzll1dJ66Lq1arX97VK/SaPowgncArn4MEl1OEOGtAEBo/wDK/w5sTOi/PufCxaC04+cwx/4Hz+AKfXjzQ=</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>

• Training error
En(h) =

1

n

nX

i=1

L(h(x(i)), y(i))

<latexit sha1_base64="3zNoi/fy75VtUErOFgvHrzVzVq8="></latexit>

• Linear classifier  
• 0-1 Loss

L(g, a) =

⇢
0 if g = a
1 else

<latexit sha1_base64="cJSPUyx6dttJxW97TJokkxJUHKE="></latexit>

hyperplane

A more-complete ML analysis
1. Establish a goal & find data 

• Example goal: diagnose whether people have heart 
disease based on their available information 

2. Encode data in useful form for the ML algorithm 
3. Run the ML algorithm & return a classifier

h

<latexit sha1_base64="0LoNUPId1hhmBuXcotBZd/4zZho=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN6KXjy2YGuhDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrTkA1Ci6xZbgR2EkU0igQ+BCMb2f+wxMqzWN5byYJ+hEdSh5yRo2VmqN+ueJW3TnIKvFyUoEcjX75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NApObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/M/rpia88jMuk9SgZItFYSqIicnsazLgCpkRE0soU9zeStiIKsqMzaZkQ/CWX14l7YuqV6teN2uV+k0eRxFO4BTOwYNLqMMdNKAFDBCe4RXenEfnxXl3PhatBSefOYY/cD5/ANHZjPg=</latexit>



2

Recall
✓

<latexit sha1_base64="W2PKfIkuMomCS5JZF2x4iAdaa48=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN6KXjxWsB/QhrLZbtq1m03YnQgl9D948aCIV/+PN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dgpr6xubW8Xt0s7u3v5B+fCoZeJUM95ksYx1J6CGS6F4EwVK3kk0p1EgeTsY38789hPXRsTqAScJ9yM6VCIUjKKVWj0ccaT9csWtunOQVeLlpAI5Gv3yV28QszTiCpmkxnQ9N0E/oxoFk3xa6qWGJ5SN6ZB3LVU04sbP5tdOyZlVBiSMtS2FZK7+nshoZMwkCmxnRHFklr2Z+J/XTTG88jOhkhS5YotFYSoJxmT2OhkIzRnKiSWUaWFvJWxENWVoAyrZELzll1dJ66Lq1arX97VK/SaPowgncArn4MEl1OEOGtAEBo/wDK/w5sTOi/PufCxaC04+cwx/4Hz+AKfXjzQ=</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>

• Training error
En(h) =

1

n

nX

i=1

L(h(x(i)), y(i))

<latexit sha1_base64="3zNoi/fy75VtUErOFgvHrzVzVq8="></latexit>

• Linear classifier  
• 0-1 Loss

L(g, a) =

⇢
0 if g = a
1 else

<latexit sha1_base64="cJSPUyx6dttJxW97TJokkxJUHKE="></latexit>

hyperplane

A more-complete ML analysis
1. Establish a goal & find data 

• Example goal: diagnose whether people have heart 
disease based on their available information 

2. Encode data in useful form for the ML algorithm 
3. Run the ML algorithm & return a classifier 

• Example algorithms:

h

<latexit sha1_base64="0LoNUPId1hhmBuXcotBZd/4zZho=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN6KXjy2YGuhDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrTkA1Ci6xZbgR2EkU0igQ+BCMb2f+wxMqzWN5byYJ+hEdSh5yRo2VmqN+ueJW3TnIKvFyUoEcjX75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NApObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/M/rpia88jMuk9SgZItFYSqIicnsazLgCpkRE0soU9zeStiIKsqMzaZkQ/CWX14l7YuqV6teN2uV+k0eRxFO4BTOwYNLqMMdNKAFDBCe4RXenEfnxXl3PhatBSefOYY/cD5/ANHZjPg=</latexit>



2

Recall
✓

<latexit sha1_base64="W2PKfIkuMomCS5JZF2x4iAdaa48=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN6KXjxWsB/QhrLZbtq1m03YnQgl9D948aCIV/+PN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dgpr6xubW8Xt0s7u3v5B+fCoZeJUM95ksYx1J6CGS6F4EwVK3kk0p1EgeTsY38789hPXRsTqAScJ9yM6VCIUjKKVWj0ccaT9csWtunOQVeLlpAI5Gv3yV28QszTiCpmkxnQ9N0E/oxoFk3xa6qWGJ5SN6ZB3LVU04sbP5tdOyZlVBiSMtS2FZK7+nshoZMwkCmxnRHFklr2Z+J/XTTG88jOhkhS5YotFYSoJxmT2OhkIzRnKiSWUaWFvJWxENWVoAyrZELzll1dJ66Lq1arX97VK/SaPowgncArn4MEl1OEOGtAEBo/wDK/w5sTOi/PufCxaC04+cwx/4Hz+AKfXjzQ=</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>

• Training error
En(h) =

1

n

nX

i=1

L(h(x(i)), y(i))

<latexit sha1_base64="3zNoi/fy75VtUErOFgvHrzVzVq8="></latexit>

• Linear classifier  
• 0-1 Loss

L(g, a) =

⇢
0 if g = a
1 else

<latexit sha1_base64="cJSPUyx6dttJxW97TJokkxJUHKE="></latexit>

hyperplane

A more-complete ML analysis
1. Establish a goal & find data 

• Example goal: diagnose whether people have heart 
disease based on their available information 

2. Encode data in useful form for the ML algorithm 
3. Run the ML algorithm & return a classifier 

• Example algorithms: (A) choose best classifier from 
a finite list; (B) perceptron; (C) averaged perceptron

h

<latexit sha1_base64="0LoNUPId1hhmBuXcotBZd/4zZho=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN6KXjy2YGuhDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrTkA1Ci6xZbgR2EkU0igQ+BCMb2f+wxMqzWN5byYJ+hEdSh5yRo2VmqN+ueJW3TnIKvFyUoEcjX75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NApObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/M/rpia88jMuk9SgZItFYSqIicnsazLgCpkRE0soU9zeStiIKsqMzaZkQ/CWX14l7YuqV6teN2uV+k0eRxFO4BTOwYNLqMMdNKAFDBCe4RXenEfnxXl3PhatBSefOYY/cD5/ANHZjPg=</latexit>



2

Recall
✓

<latexit sha1_base64="W2PKfIkuMomCS5JZF2x4iAdaa48=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN6KXjxWsB/QhrLZbtq1m03YnQgl9D948aCIV/+PN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dgpr6xubW8Xt0s7u3v5B+fCoZeJUM95ksYx1J6CGS6F4EwVK3kk0p1EgeTsY38789hPXRsTqAScJ9yM6VCIUjKKVWj0ccaT9csWtunOQVeLlpAI5Gv3yV28QszTiCpmkxnQ9N0E/oxoFk3xa6qWGJ5SN6ZB3LVU04sbP5tdOyZlVBiSMtS2FZK7+nshoZMwkCmxnRHFklr2Z+J/XTTG88jOhkhS5YotFYSoJxmT2OhkIzRnKiSWUaWFvJWxENWVoAyrZELzll1dJ66Lq1arX97VK/SaPowgncArn4MEl1OEOGtAEBo/wDK/w5sTOi/PufCxaC04+cwx/4Hz+AKfXjzQ=</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>

• Training error
En(h) =

1

n

nX

i=1

L(h(x(i)), y(i))

<latexit sha1_base64="3zNoi/fy75VtUErOFgvHrzVzVq8="></latexit>

• Linear classifier  
• 0-1 Loss

L(g, a) =

⇢
0 if g = a
1 else

<latexit sha1_base64="cJSPUyx6dttJxW97TJokkxJUHKE="></latexit>

hyperplane

A more-complete ML analysis
1. Establish a goal & find data 

• Example goal: diagnose whether people have heart 
disease based on their available information 

2. Encode data in useful form for the ML algorithm 
3. Run the ML algorithm & return a classifier 

• Example algorithms: (A) choose best classifier from 
a finite list; (B) perceptron; (C) averaged perceptron 

4. Interpretation & evaluation

h

<latexit sha1_base64="0LoNUPId1hhmBuXcotBZd/4zZho=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN6KXjy2YGuhDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrTkA1Ci6xZbgR2EkU0igQ+BCMb2f+wxMqzWN5byYJ+hEdSh5yRo2VmqN+ueJW3TnIKvFyUoEcjX75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NApObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/M/rpia88jMuk9SgZItFYSqIicnsazLgCpkRE0soU9zeStiIKsqMzaZkQ/CWX14l7YuqV6teN2uV+k0eRxFO4BTOwYNLqMMdNKAFDBCe4RXenEfnxXl3PhatBSefOYY/cD5/ANHZjPg=</latexit>
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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

has heart 
disease?

resting 
heart rate 

(bpm)
pain? job medicines age

family 
income 
(USD)

1 no 55 no nurse pain 40s 133000

2 no 71 no admin beta blockers, 
pain 20s 34000

3 yes 89 yes nurse beta blockers 50s 40000

4 no 67 no doctor none 50s 120000
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A machine learning (ML) analysis

has heart 
disease?

resting 
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pain? job medicines age

family 
income 
(USD)

1 no 55 no nurse pain 40s 133000

2 no 71 no admin beta blockers, 
pain 20s 34000

3 yes 89 yes nurse beta blockers 50s 40000

4 no 67 no doctor none 50s 120000
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has heart 
disease?

1 no

2 no

3 yes

4 no
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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

{‘yes’,‘no’} $ {+1,�1}

<latexit sha1_base64="M4zv6Cua++eIW7uCt4JirCcoLcc=">AAACGnicbVDLSgNBEJz1bXxFPXoZDKKghl0R1JvoxaOCUSEb4uykNxmcnVlmetWw7Hd48Ve8eFDEm3jxb5zEHHwVNBRV3XR3RakUFn3/wxsaHhkdG5+YLE1Nz8zOlecXzqzODIca11Kbi4hZkEJBDQVKuEgNsCSScB5dHfb882swVmh1it0UGglrKxELztBJzXIQ5iHCLZokv+yCXd24VHq1CAsaSojRiHYHmTH6hob5erCxGYRFs1zxq34f9C8JBqRCBjhult/CluZZAgq5ZNbWAz/FRs4MCi6hKIWZhZTxK9aGuqOKJWAbef+1gq44pUVjbVwppH31+0TOEmu7SeQ6E4Yd+9vrif959Qzj3UYuVJohKP61KM4kRU17OdGWMMBRdh1h3Ah3K+UdZhhHl2bJhRD8fvkvOduqBtvVvZPtyv7BII4JskSWyRoJyA7ZJ0fkmNQIJ3fkgTyRZ+/ee/RevNev1iFvMLNIfsB7/wQK96DX</latexit>
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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

{‘yes’,‘no’} $ {+1,�1}

<latexit sha1_base64="M4zv6Cua++eIW7uCt4JirCcoLcc=">AAACGnicbVDLSgNBEJz1bXxFPXoZDKKghl0R1JvoxaOCUSEb4uykNxmcnVlmetWw7Hd48Ve8eFDEm3jxb5zEHHwVNBRV3XR3RakUFn3/wxsaHhkdG5+YLE1Nz8zOlecXzqzODIca11Kbi4hZkEJBDQVKuEgNsCSScB5dHfb882swVmh1it0UGglrKxELztBJzXIQ5iHCLZokv+yCXd24VHq1CAsaSojRiHYHmTH6hob5erCxGYRFs1zxq34f9C8JBqRCBjhult/CluZZAgq5ZNbWAz/FRs4MCi6hKIWZhZTxK9aGuqOKJWAbef+1gq44pUVjbVwppH31+0TOEmu7SeQ6E4Yd+9vrif959Qzj3UYuVJohKP61KM4kRU17OdGWMMBRdh1h3Ah3K+UdZhhHl2bJhRD8fvkvOduqBtvVvZPtyv7BII4JskSWyRoJyA7ZJ0fkmNQIJ3fkgTyRZ+/ee/RevNev1iFvMLNIfsB7/wQK96DX</latexit>
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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

1 -1

2 -1

3 +1

4 -1

{‘yes’,‘no’} $ {+1,�1}

<latexit sha1_base64="M4zv6Cua++eIW7uCt4JirCcoLcc=">AAACGnicbVDLSgNBEJz1bXxFPXoZDKKghl0R1JvoxaOCUSEb4uykNxmcnVlmetWw7Hd48Ve8eFDEm3jxb5zEHHwVNBRV3XR3RakUFn3/wxsaHhkdG5+YLE1Nz8zOlecXzqzODIca11Kbi4hZkEJBDQVKuEgNsCSScB5dHfb882swVmh1it0UGglrKxELztBJzXIQ5iHCLZokv+yCXd24VHq1CAsaSojRiHYHmTH6hob5erCxGYRFs1zxq34f9C8JBqRCBjhult/CluZZAgq5ZNbWAz/FRs4MCi6hKIWZhZTxK9aGuqOKJWAbef+1gq44pUVjbVwppH31+0TOEmu7SeQ6E4Yd+9vrif959Qzj3UYuVJohKP61KM4kRU17OdGWMMBRdh1h3Ah3K+UdZhhHl2bJhRD8fvkvOduqBtvVvZPtyv7BII4JskSWyRoJyA7ZJ0fkmNQIJ3fkgTyRZ+/ee/RevNev1iFvMLNIfsB7/wQK96DX</latexit>



1 -1

2 -1

3 +1

4 -1

4

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>

{‘yes’,‘no’} $ {+1,�1}

<latexit sha1_base64="M4zv6Cua++eIW7uCt4JirCcoLcc=">AAACGnicbVDLSgNBEJz1bXxFPXoZDKKghl0R1JvoxaOCUSEb4uykNxmcnVlmetWw7Hd48Ve8eFDEm3jxb5zEHHwVNBRV3XR3RakUFn3/wxsaHhkdG5+YLE1Nz8zOlecXzqzODIca11Kbi4hZkEJBDQVKuEgNsCSScB5dHfb882swVmh1it0UGglrKxELztBJzXIQ5iHCLZokv+yCXd24VHq1CAsaSojRiHYHmTH6hob5erCxGYRFs1zxq34f9C8JBqRCBjhult/CluZZAgq5ZNbWAz/FRs4MCi6hKIWZhZTxK9aGuqOKJWAbef+1gq44pUVjbVwppH31+0TOEmu7SeQ6E4Yd+9vrif959Qzj3UYuVJohKP61KM4kRU17OdGWMMBRdh1h3Ah3K+UdZhhHl2bJhRD8fvkvOduqBtvVvZPtyv7BII4JskSWyRoJyA7ZJ0fkmNQIJ3fkgTyRZ+/ee/RevNev1iFvMLNIfsB7/wQK96DX</latexit>
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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

• Depending on 
your algorithm, 
might instead 
use {0, 1}

<latexit sha1_base64="Z9px3r+HlReSm8o1l77AG0XKn6s=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBg5RECuqt6MVjBfsBTSib7bZdutmE3YlQQn+EFw+KePX3ePPfuG1z0NYHA4/3ZpiZFyZSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYd0JquBSKN1Gg5J1EcxqFkrfD8d3Mbz9xbUSsHnGS8CCiQyUGglG0UtvP3AvPn/bKFbfqzkFWiZeTCuRo9Mpffj9macQVMkmN6XpugkFGNQom+bTkp4YnlI3pkHctVTTiJsjm507JmVX6ZBBrWwrJXP09kdHImEkU2s6I4sgsezPxP6+b4uA6yIRKUuSKLRYNUkkwJrPfSV9ozlBOLKFMC3srYSOqKUObUMmG4C2/vEpal1WvVr15qFXqt3kcRTiBUzgHD66gDvfQgCYwGMMzvMKbkzgvzrvzsWgtOPnMMfyB8/kDfPCPCQ==</latexit>

{‘yes’,‘no’} $ {+1,�1}

<latexit sha1_base64="M4zv6Cua++eIW7uCt4JirCcoLcc=">AAACGnicbVDLSgNBEJz1bXxFPXoZDKKghl0R1JvoxaOCUSEb4uykNxmcnVlmetWw7Hd48Ve8eFDEm3jxb5zEHHwVNBRV3XR3RakUFn3/wxsaHhkdG5+YLE1Nz8zOlecXzqzODIca11Kbi4hZkEJBDQVKuEgNsCSScB5dHfb882swVmh1it0UGglrKxELztBJzXIQ5iHCLZokv+yCXd24VHq1CAsaSojRiHYHmTH6hob5erCxGYRFs1zxq34f9C8JBqRCBjhult/CluZZAgq5ZNbWAz/FRs4MCi6hKIWZhZTxK9aGuqOKJWAbef+1gq44pUVjbVwppH31+0TOEmu7SeQ6E4Yd+9vrif959Qzj3UYuVJohKP61KM4kRU17OdGWMMBRdh1h3Ah3K+UdZhhHl2bJhRD8fvkvOduqBtvVvZPtyv7BII4JskSWyRoJyA7ZJ0fkmNQIJ3fkgTyRZ+/ee/RevNev1iFvMLNIfsB7/wQK96DX</latexit>

1 -1

2 -1

3 +1

4 -1

= y
(1)

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

• Depending on 
your algorithm, 
might instead 
use 

• Save mapping 
to recover 
predictions of 
new points 

{0, 1}

<latexit sha1_base64="Z9px3r+HlReSm8o1l77AG0XKn6s=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBg5RECuqt6MVjBfsBTSib7bZdutmE3YlQQn+EFw+KePX3ePPfuG1z0NYHA4/3ZpiZFyZSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYd0JquBSKN1Gg5J1EcxqFkrfD8d3Mbz9xbUSsHnGS8CCiQyUGglG0UtvP3AvPn/bKFbfqzkFWiZeTCuRo9Mpffj9macQVMkmN6XpugkFGNQom+bTkp4YnlI3pkHctVTTiJsjm507JmVX6ZBBrWwrJXP09kdHImEkU2s6I4sgsezPxP6+b4uA6yIRKUuSKLRYNUkkwJrPfSV9ozlBOLKFMC3srYSOqKUObUMmG4C2/vEpal1WvVr15qFXqt3kcRTiBUzgHD66gDvfQgCYwGMMzvMKbkzgvzrvzsWgtOPnMMfyB8/kDfPCPCQ==</latexit>

{‘yes’,‘no’} $ {+1,�1}

<latexit sha1_base64="M4zv6Cua++eIW7uCt4JirCcoLcc=">AAACGnicbVDLSgNBEJz1bXxFPXoZDKKghl0R1JvoxaOCUSEb4uykNxmcnVlmetWw7Hd48Ve8eFDEm3jxb5zEHHwVNBRV3XR3RakUFn3/wxsaHhkdG5+YLE1Nz8zOlecXzqzODIca11Kbi4hZkEJBDQVKuEgNsCSScB5dHfb882swVmh1it0UGglrKxELztBJzXIQ5iHCLZokv+yCXd24VHq1CAsaSojRiHYHmTH6hob5erCxGYRFs1zxq34f9C8JBqRCBjhult/CluZZAgq5ZNbWAz/FRs4MCi6hKIWZhZTxK9aGuqOKJWAbef+1gq44pUVjbVwppH31+0TOEmu7SeQ6E4Yd+9vrif959Qzj3UYuVJohKP61KM4kRU17OdGWMMBRdh1h3Ah3K+UdZhhHl2bJhRD8fvkvOduqBtvVvZPtyv7BII4JskSWyRoJyA7ZJ0fkmNQIJ3fkgTyRZ+/ee/RevNev1iFvMLNIfsB7/wQK96DX</latexit>

1 -1

2 -1

3 +1

4 -1

= y
(1)

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

<latexit sha1_base64="g3vERbzU3kfXibT9Kek4KMf3Qbg=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKQL0FvXhMwDwgWcLspDcZMzu7zMyKIeQLvHhQxKuf5M2/cZLsQRMLGoqqbrq7gkRwbVz328mtrW9sbuW3Czu7e/sHxcOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGtzO/9YhK81jem3GCfkQHkoecUWOl+lOvWHLL7hxklXgZKUGGWq/41e3HLI1QGiao1h3PTYw/ocpwJnBa6KYaE8pGdIAdSyWNUPuT+aFTcmaVPgljZUsaMld/T0xopPU4CmxnRM1QL3sz8T+vk5rwyp9wmaQGJVssClNBTExmX5M+V8iMGFtCmeL2VsKGVFFmbDYFG4K3/PIqaV6UvUr5ul4pVW+yOPJwAqdwDh5cQhXuoAYNYIDwDK/w5jw4L86787FozTnZzDH8gfP5A+oZjQg=</latexit>

�(x)

<latexit sha1_base64="7FfQStZYr7WeZ9PdTUdZ71HTkrU=">AAAB7nicbVBNSwMxEJ2tX7V+VT16CRahXsquFNRb0YvHCvYD2qVk02wbms2GJCuWpT/CiwdFvPp7vPlvzLZ70NYHA4/3ZpiZF0jOtHHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFKEtEvNYdQOsKWeCtgwznHalojgKOO0Ek9vM7zxSpVksHsxUUj/CI8FCRrCxUqcvx6z6dD4oV9yaOwdaJV5OKpCjOSh/9YcxSSIqDOFY657nSuOnWBlGOJ2V+ommEpMJHtGepQJHVPvp/NwZOrPKEIWxsiUMmqu/J1IcaT2NAtsZYTPWy14m/uf1EhNe+SkTMjFUkMWiMOHIxCj7HQ2ZosTwqSWYKGZvRWSMFSbGJlSyIXjLL6+S9kXNq9eu7+uVxk0eRxFO4BSq4MElNOAOmtACAhN4hld4c6Tz4rw7H4vWgpPPHMMfOJ8/vH6PMg==</latexit>



has heart 
disease?

1 no

2 no

3 yes

4 no
5

resting 
heart rate 

(bpm)
pain? job medicines age

family 
income 
(USD)

55 no nurse pain 40s 133000

71 no admin beta blockers, 
pain 20s 34000

89 yes nurse beta blockers 50s 40000

67 no doctor none 50s 120000

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

<latexit sha1_base64="g3vERbzU3kfXibT9Kek4KMf3Qbg=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKQL0FvXhMwDwgWcLspDcZMzu7zMyKIeQLvHhQxKuf5M2/cZLsQRMLGoqqbrq7gkRwbVz328mtrW9sbuW3Czu7e/sHxcOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGtzO/9YhK81jem3GCfkQHkoecUWOl+lOvWHLL7hxklXgZKUGGWq/41e3HLI1QGiao1h3PTYw/ocpwJnBa6KYaE8pGdIAdSyWNUPuT+aFTcmaVPgljZUsaMld/T0xopPU4CmxnRM1QL3sz8T+vk5rwyp9wmaQGJVssClNBTExmX5M+V8iMGFtCmeL2VsKGVFFmbDYFG4K3/PIqaV6UvUr5ul4pVW+yOPJwAqdwDh5cQhXuoAYNYIDwDK/w5jw4L86787FozTnZzDH8gfP5A+oZjQg=</latexit>

�(x)
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• Idea: turn each category into a unique natural number
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• Idea: turn each category into a unique binary number
Encode categorical data
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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

�d+1

<latexit sha1_base64="FzpvztNLHReQKh6AQBKizfcNmZE=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSIIQkmkoN6KXjxWsB/YhrLZbNulm03YnQgl9F948aCIV/+NN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dlZW19Y3Ngtbxe2d3b390sFh08SpZrzBYhnrdkANl0LxBgqUvJ1oTqNA8lYwup36rSeujYjVA44T7kd0oERfMIpWeuwmQ9HLwnNv0iuV3Yo7A1kmXk7KkKPeK311w5ilEVfIJDWm47kJ+hnVKJjkk2I3NTyhbEQHvGOpohE3fja7eEJOrRKSfqxtKSQz9fdERiNjxlFgOyOKQ7PoTcX/vE6K/Ss/EypJkSs2X9RPJcGYTN8nodCcoRxbQpkW9lbChlRThjakog3BW3x5mTQvKl61cn1fLddu8jgKcAwncAYeXEIN7qAODWCg4Ble4c0xzovz7nzMW1ecfOYI/sD5/AEvQpCe</latexit>

�d

<latexit sha1_base64="+fKUh4usOuK5GLjS6u7cvultO/s=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN6KXjxWsB/QhrLZbNq1m92wuxFK6H/w4kERr/4fb/4bt2kO2vpg4PHeDDPzgoQzbVz32ymtrW9sbpW3Kzu7e/sH1cOjjpapIrRNJJeqF2BNORO0bZjhtJcoiuOA024wuZ373SeqNJPiwUwT6sd4JFjECDZW6gySMRuGw2rNrbs50CrxClKDAq1h9WsQSpLGVBjCsdZ9z02Mn2FlGOF0VhmkmiaYTPCI9i0VOKbaz/JrZ+jMKiGKpLIlDMrV3xMZjrWexoHtjLEZ62VvLv7n9VMTXfkZE0lqqCCLRVHKkZFo/joKmaLE8KklmChmb0VkjBUmxgZUsSF4yy+vks5F3WvUr+8bteZNEUcZTuAUzsGDS2jCHbSgDQQe4Rle4c2Rzovz7nwsWktOMXMMf+B8/gCMco8i</latexit>

�d+2

<latexit sha1_base64="xv+k/GRG1xWe17PQ9fu/Lvu0BdM=">AAAB8XicbVBNSwMxEJ2tX7V+VT16CRZBEMpuKai3ohePFewHtkvJZrNtaJJdkqxQlv4LLx4U8eq/8ea/MW33oK0PBh7vzTAzL0g408Z1v53C2vrG5lZxu7Szu7d/UD48aus4VYS2SMxj1Q2wppxJ2jLMcNpNFMUi4LQTjG9nfueJKs1i+WAmCfUFHkoWMYKNlR77yYgNsvCiNh2UK27VnQOtEi8nFcjRHJS/+mFMUkGlIRxr3fPcxPgZVoYRTqelfqppgskYD2nPUokF1X42v3iKzqwSoihWtqRBc/X3RIaF1hMR2E6BzUgvezPxP6+XmujKz5hMUkMlWSyKUo5MjGbvo5ApSgyfWIKJYvZWREZYYWJsSCUbgrf88ipp16pevXp9X680bvI4inACp3AOHlxCA+6gCS0gIOEZXuHN0c6L8+58LFoLTj5zDH/gfP4AMMeQnw==</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

+

–

–

0 1

+

0

1

Encode categorical data

�d+1

<latexit sha1_base64="FzpvztNLHReQKh6AQBKizfcNmZE=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSIIQkmkoN6KXjxWsB/YhrLZbNulm03YnQgl9F948aCIV/+NN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dlZW19Y3Ngtbxe2d3b390sFh08SpZrzBYhnrdkANl0LxBgqUvJ1oTqNA8lYwup36rSeujYjVA44T7kd0oERfMIpWeuwmQ9HLwnNv0iuV3Yo7A1kmXk7KkKPeK311w5ilEVfIJDWm47kJ+hnVKJjkk2I3NTyhbEQHvGOpohE3fja7eEJOrRKSfqxtKSQz9fdERiNjxlFgOyOKQ7PoTcX/vE6K/Ss/EypJkSs2X9RPJcGYTN8nodCcoRxbQpkW9lbChlRThjakog3BW3x5mTQvKl61cn1fLddu8jgKcAwncAYeXEIN7qAODWCg4Ble4c0xzovz7nzMW1ecfOYI/sD5/AEvQpCe</latexit>

�d+2

<latexit sha1_base64="xv+k/GRG1xWe17PQ9fu/Lvu0BdM=">AAAB8XicbVBNSwMxEJ2tX7V+VT16CRZBEMpuKai3ohePFewHtkvJZrNtaJJdkqxQlv4LLx4U8eq/8ea/MW33oK0PBh7vzTAzL0g408Z1v53C2vrG5lZxu7Szu7d/UD48aus4VYS2SMxj1Q2wppxJ2jLMcNpNFMUi4LQTjG9nfueJKs1i+WAmCfUFHkoWMYKNlR77yYgNsvCiNh2UK27VnQOtEi8nFcjRHJS/+mFMUkGlIRxr3fPcxPgZVoYRTqelfqppgskYD2nPUokF1X42v3iKzqwSoihWtqRBc/X3RIaF1hMR2E6BzUgvezPxP6+XmujKz5hMUkMlWSyKUo5MjGbvo5ApSgyfWIKJYvZWREZYYWJsSCUbgrf88ipp16pevXp9X680bvI4inACp3AOHlxCA+6gCS0gIOEZXuHN0c6L8+58LFoLTj5zDH/gfP4AMMeQnw==</latexit>

�d+1

<latexit sha1_base64="FzpvztNLHReQKh6AQBKizfcNmZE=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSIIQkmkoN6KXjxWsB/YhrLZbNulm03YnQgl9F948aCIV/+NN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dlZW19Y3Ngtbxe2d3b390sFh08SpZrzBYhnrdkANl0LxBgqUvJ1oTqNA8lYwup36rSeujYjVA44T7kd0oERfMIpWeuwmQ9HLwnNv0iuV3Yo7A1kmXk7KkKPeK311w5ilEVfIJDWm47kJ+hnVKJjkk2I3NTyhbEQHvGOpohE3fja7eEJOrRKSfqxtKSQz9fdERiNjxlFgOyOKQ7PoTcX/vE6K/Ss/EypJkSs2X9RPJcGYTN8nodCcoRxbQpkW9lbChlRThjakog3BW3x5mTQvKl61cn1fLddu8jgKcAwncAYeXEIN7qAODWCg4Ble4c0xzovz7nzMW1ecfOYI/sD5/AEvQpCe</latexit>

�d

<latexit sha1_base64="+fKUh4usOuK5GLjS6u7cvultO/s=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN6KXjxWsB/QhrLZbNq1m92wuxFK6H/w4kERr/4fb/4bt2kO2vpg4PHeDDPzgoQzbVz32ymtrW9sbpW3Kzu7e/sH1cOjjpapIrRNJJeqF2BNORO0bZjhtJcoiuOA024wuZ373SeqNJPiwUwT6sd4JFjECDZW6gySMRuGw2rNrbs50CrxClKDAq1h9WsQSpLGVBjCsdZ9z02Mn2FlGOF0VhmkmiaYTPCI9i0VOKbaz/JrZ+jMKiGKpLIlDMrV3xMZjrWexoHtjLEZ62VvLv7n9VMTXfkZE0lqqCCLRVHKkZFo/joKmaLE8KklmChmb0VkjBUmxgZUsSF4yy+vks5F3WvUr+8bteZNEUcZTuAUzsGDS2jCHbSgDQQe4Rle4c2Rzovz7nwsWktOMXMMf+B8/gCMco8i</latexit>

�d+2

<latexit sha1_base64="xv+k/GRG1xWe17PQ9fu/Lvu0BdM=">AAAB8XicbVBNSwMxEJ2tX7V+VT16CRZBEMpuKai3ohePFewHtkvJZrNtaJJdkqxQlv4LLx4U8eq/8ea/MW33oK0PBh7vzTAzL0g408Z1v53C2vrG5lZxu7Szu7d/UD48aus4VYS2SMxj1Q2wppxJ2jLMcNpNFMUi4LQTjG9nfueJKs1i+WAmCfUFHkoWMYKNlR77yYgNsvCiNh2UK27VnQOtEi8nFcjRHJS/+mFMUkGlIRxr3fPcxPgZVoYRTqelfqppgskYD2nPUokF1X42v3iKzqwSoihWtqRBc/X3RIaF1hMR2E6BzUgvezPxP6+XmujKz5hMUkMlWSyKUo5MjGbvo5ApSgyfWIKJYvZWREZYYWJsSCUbgrf88ipp16pevXp9X680bvI4inACp3AOHlxCA+6gCS0gIOEZXuHN0c6L8+58LFoLTj5zDH/gfP4AMMeQnw==</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

+

–

–

0 1

+

0

1

Encode categorical data

�d+1

<latexit sha1_base64="FzpvztNLHReQKh6AQBKizfcNmZE=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSIIQkmkoN6KXjxWsB/YhrLZbNulm03YnQgl9F948aCIV/+NN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dlZW19Y3Ngtbxe2d3b390sFh08SpZrzBYhnrdkANl0LxBgqUvJ1oTqNA8lYwup36rSeujYjVA44T7kd0oERfMIpWeuwmQ9HLwnNv0iuV3Yo7A1kmXk7KkKPeK311w5ilEVfIJDWm47kJ+hnVKJjkk2I3NTyhbEQHvGOpohE3fja7eEJOrRKSfqxtKSQz9fdERiNjxlFgOyOKQ7PoTcX/vE6K/Ss/EypJkSs2X9RPJcGYTN8nodCcoRxbQpkW9lbChlRThjakog3BW3x5mTQvKl61cn1fLddu8jgKcAwncAYeXEIN7qAODWCg4Ble4c0xzovz7nzMW1ecfOYI/sD5/AEvQpCe</latexit>

�d+2

<latexit sha1_base64="xv+k/GRG1xWe17PQ9fu/Lvu0BdM=">AAAB8XicbVBNSwMxEJ2tX7V+VT16CRZBEMpuKai3ohePFewHtkvJZrNtaJJdkqxQlv4LLx4U8eq/8ea/MW33oK0PBh7vzTAzL0g408Z1v53C2vrG5lZxu7Szu7d/UD48aus4VYS2SMxj1Q2wppxJ2jLMcNpNFMUi4LQTjG9nfueJKs1i+WAmCfUFHkoWMYKNlR77yYgNsvCiNh2UK27VnQOtEi8nFcjRHJS/+mFMUkGlIRxr3fPcxPgZVoYRTqelfqppgskYD2nPUokF1X42v3iKzqwSoihWtqRBc/X3RIaF1hMR2E6BzUgvezPxP6+XmujKz5hMUkMlWSyKUo5MjGbvo5ApSgyfWIKJYvZWREZYYWJsSCUbgrf88ipp16pevXp9X680bvI4inACp3AOHlxCA+6gCS0gIOEZXuHN0c6L8+58LFoLTj5zDH/gfP4AMMeQnw==</latexit>

�d+1

<latexit sha1_base64="FzpvztNLHReQKh6AQBKizfcNmZE=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSIIQkmkoN6KXjxWsB/YhrLZbNulm03YnQgl9F948aCIV/+NN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dlZW19Y3Ngtbxe2d3b390sFh08SpZrzBYhnrdkANl0LxBgqUvJ1oTqNA8lYwup36rSeujYjVA44T7kd0oERfMIpWeuwmQ9HLwnNv0iuV3Yo7A1kmXk7KkKPeK311w5ilEVfIJDWm47kJ+hnVKJjkk2I3NTyhbEQHvGOpohE3fja7eEJOrRKSfqxtKSQz9fdERiNjxlFgOyOKQ7PoTcX/vE6K/Ss/EypJkSs2X9RPJcGYTN8nodCcoRxbQpkW9lbChlRThjakog3BW3x5mTQvKl61cn1fLddu8jgKcAwncAYeXEIN7qAODWCg4Ble4c0xzovz7nzMW1ecfOYI/sD5/AEvQpCe</latexit>

�d

<latexit sha1_base64="+fKUh4usOuK5GLjS6u7cvultO/s=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN6KXjxWsB/QhrLZbNq1m92wuxFK6H/w4kERr/4fb/4bt2kO2vpg4PHeDDPzgoQzbVz32ymtrW9sbpW3Kzu7e/sH1cOjjpapIrRNJJeqF2BNORO0bZjhtJcoiuOA024wuZ373SeqNJPiwUwT6sd4JFjECDZW6gySMRuGw2rNrbs50CrxClKDAq1h9WsQSpLGVBjCsdZ9z02Mn2FlGOF0VhmkmiaYTPCI9i0VOKbaz/JrZ+jMKiGKpLIlDMrV3xMZjrWexoHtjLEZ62VvLv7n9VMTXfkZE0lqqCCLRVHKkZFo/joKmaLE8KklmChmb0VkjBUmxgZUsSF4yy+vks5F3WvUr+8bteZNEUcZTuAUzsGDS2jCHbSgDQQe4Rle4c2Rzovz7nwsWktOMXMMf+B8/gCMco8i</latexit>

�d+2

<latexit sha1_base64="xv+k/GRG1xWe17PQ9fu/Lvu0BdM=">AAAB8XicbVBNSwMxEJ2tX7V+VT16CRZBEMpuKai3ohePFewHtkvJZrNtaJJdkqxQlv4LLx4U8eq/8ea/MW33oK0PBh7vzTAzL0g408Z1v53C2vrG5lZxu7Szu7d/UD48aus4VYS2SMxj1Q2wppxJ2jLMcNpNFMUi4LQTjG9nfueJKs1i+WAmCfUFHkoWMYKNlR77yYgNsvCiNh2UK27VnQOtEi8nFcjRHJS/+mFMUkGlIRxr3fPcxPgZVoYRTqelfqppgskYD2nPUokF1X42v3iKzqwSoihWtqRBc/X3RIaF1hMR2E6BzUgvezPxP6+XmujKz5hMUkMlWSyKUo5MjGbvo5ApSgyfWIKJYvZWREZYYWJsSCUbgrf88ipp16pevXp9X680bvI4inACp3AOHlxCA+6gCS0gIOEZXuHN0c6L8+58LFoLTj5zDH/gfP4AMMeQnw==</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

–

–

+

0 1

+

0

1

Encode categorical data

�d+1

<latexit sha1_base64="FzpvztNLHReQKh6AQBKizfcNmZE=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSIIQkmkoN6KXjxWsB/YhrLZbNulm03YnQgl9F948aCIV/+NN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dlZW19Y3Ngtbxe2d3b390sFh08SpZrzBYhnrdkANl0LxBgqUvJ1oTqNA8lYwup36rSeujYjVA44T7kd0oERfMIpWeuwmQ9HLwnNv0iuV3Yo7A1kmXk7KkKPeK311w5ilEVfIJDWm47kJ+hnVKJjkk2I3NTyhbEQHvGOpohE3fja7eEJOrRKSfqxtKSQz9fdERiNjxlFgOyOKQ7PoTcX/vE6K/Ss/EypJkSs2X9RPJcGYTN8nodCcoRxbQpkW9lbChlRThjakog3BW3x5mTQvKl61cn1fLddu8jgKcAwncAYeXEIN7qAODWCg4Ble4c0xzovz7nzMW1ecfOYI/sD5/AEvQpCe</latexit>

�d

<latexit sha1_base64="+fKUh4usOuK5GLjS6u7cvultO/s=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN6KXjxWsB/QhrLZbNq1m92wuxFK6H/w4kERr/4fb/4bt2kO2vpg4PHeDDPzgoQzbVz32ymtrW9sbpW3Kzu7e/sH1cOjjpapIrRNJJeqF2BNORO0bZjhtJcoiuOA024wuZ373SeqNJPiwUwT6sd4JFjECDZW6gySMRuGw2rNrbs50CrxClKDAq1h9WsQSpLGVBjCsdZ9z02Mn2FlGOF0VhmkmiaYTPCI9i0VOKbaz/JrZ+jMKiGKpLIlDMrV3xMZjrWexoHtjLEZ62VvLv7n9VMTXfkZE0lqqCCLRVHKkZFo/joKmaLE8KklmChmb0VkjBUmxgZUsSF4yy+vks5F3WvUr+8bteZNEUcZTuAUzsGDS2jCHbSgDQQe4Rle4c2Rzovz7nwsWktOMXMMf+B8/gCMco8i</latexit>

�d+2

<latexit sha1_base64="xv+k/GRG1xWe17PQ9fu/Lvu0BdM=">AAAB8XicbVBNSwMxEJ2tX7V+VT16CRZBEMpuKai3ohePFewHtkvJZrNtaJJdkqxQlv4LLx4U8eq/8ea/MW33oK0PBh7vzTAzL0g408Z1v53C2vrG5lZxu7Szu7d/UD48aus4VYS2SMxj1Q2wppxJ2jLMcNpNFMUi4LQTjG9nfueJKs1i+WAmCfUFHkoWMYKNlR77yYgNsvCiNh2UK27VnQOtEi8nFcjRHJS/+mFMUkGlIRxr3fPcxPgZVoYRTqelfqppgskYD2nPUokF1X42v3iKzqwSoihWtqRBc/X3RIaF1hMR2E6BzUgvezPxP6+XmujKz5hMUkMlWSyKUo5MjGbvo5ApSgyfWIKJYvZWREZYYWJsSCUbgrf88ipp16pevXp9X680bvI4inACp3AOHlxCA+6gCS0gIOEZXuHN0c6L8+58LFoLTj5zDH/gfP4AMMeQnw==</latexit>

�d+1

<latexit sha1_base64="FzpvztNLHReQKh6AQBKizfcNmZE=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSIIQkmkoN6KXjxWsB/YhrLZbNulm03YnQgl9F948aCIV/+NN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dlZW19Y3Ngtbxe2d3b390sFh08SpZrzBYhnrdkANl0LxBgqUvJ1oTqNA8lYwup36rSeujYjVA44T7kd0oERfMIpWeuwmQ9HLwnNv0iuV3Yo7A1kmXk7KkKPeK311w5ilEVfIJDWm47kJ+hnVKJjkk2I3NTyhbEQHvGOpohE3fja7eEJOrRKSfqxtKSQz9fdERiNjxlFgOyOKQ7PoTcX/vE6K/Ss/EypJkSs2X9RPJcGYTN8nodCcoRxbQpkW9lbChlRThjakog3BW3x5mTQvKl61cn1fLddu8jgKcAwncAYeXEIN7qAODWCg4Ble4c0xzovz7nzMW1ecfOYI/sD5/AEvQpCe</latexit>

�d+2

<latexit sha1_base64="xv+k/GRG1xWe17PQ9fu/Lvu0BdM=">AAAB8XicbVBNSwMxEJ2tX7V+VT16CRZBEMpuKai3ohePFewHtkvJZrNtaJJdkqxQlv4LLx4U8eq/8ea/MW33oK0PBh7vzTAzL0g408Z1v53C2vrG5lZxu7Szu7d/UD48aus4VYS2SMxj1Q2wppxJ2jLMcNpNFMUi4LQTjG9nfueJKs1i+WAmCfUFHkoWMYKNlR77yYgNsvCiNh2UK27VnQOtEi8nFcjRHJS/+mFMUkGlIRxr3fPcxPgZVoYRTqelfqppgskYD2nPUokF1X42v3iKzqwSoihWtqRBc/X3RIaF1hMR2E6BzUgvezPxP6+XmujKz5hMUkMlWSyKUo5MjGbvo5ApSgyfWIKJYvZWREZYYWJsSCUbgrf88ipp16pevXp9X680bvI4inACp3AOHlxCA+6gCS0gIOEZXuHN0c6L8+58LFoLTj5zDH/gfP4AMMeQnw==</latexit>
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Encode categorical data
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• Idea: turn each category into own unique 0-1 feature
Encode categorical data
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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

�d+1

<latexit sha1_base64="FzpvztNLHReQKh6AQBKizfcNmZE=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSIIQkmkoN6KXjxWsB/YhrLZbNulm03YnQgl9F948aCIV/+NN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dlZW19Y3Ngtbxe2d3b390sFh08SpZrzBYhnrdkANl0LxBgqUvJ1oTqNA8lYwup36rSeujYjVA44T7kd0oERfMIpWeuwmQ9HLwnNv0iuV3Yo7A1kmXk7KkKPeK311w5ilEVfIJDWm47kJ+hnVKJjkk2I3NTyhbEQHvGOpohE3fja7eEJOrRKSfqxtKSQz9fdERiNjxlFgOyOKQ7PoTcX/vE6K/Ss/EypJkSs2X9RPJcGYTN8nodCcoRxbQpkW9lbChlRThjakog3BW3x5mTQvKl61cn1fLddu8jgKcAwncAYeXEIN7qAODWCg4Ble4c0xzovz7nzMW1ecfOYI/sD5/AEvQpCe</latexit>

�d

<latexit sha1_base64="+fKUh4usOuK5GLjS6u7cvultO/s=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN6KXjxWsB/QhrLZbNq1m92wuxFK6H/w4kERr/4fb/4bt2kO2vpg4PHeDDPzgoQzbVz32ymtrW9sbpW3Kzu7e/sH1cOjjpapIrRNJJeqF2BNORO0bZjhtJcoiuOA024wuZ373SeqNJPiwUwT6sd4JFjECDZW6gySMRuGw2rNrbs50CrxClKDAq1h9WsQSpLGVBjCsdZ9z02Mn2FlGOF0VhmkmiaYTPCI9i0VOKbaz/JrZ+jMKiGKpLIlDMrV3xMZjrWexoHtjLEZ62VvLv7n9VMTXfkZE0lqqCCLRVHKkZFo/joKmaLE8KklmChmb0VkjBUmxgZUsSF4yy+vks5F3WvUr+8bteZNEUcZTuAUzsGDS2jCHbSgDQQe4Rle4c2Rzovz7nwsWktOMXMMf+B8/gCMco8i</latexit>

�d+2

<latexit sha1_base64="xv+k/GRG1xWe17PQ9fu/Lvu0BdM=">AAAB8XicbVBNSwMxEJ2tX7V+VT16CRZBEMpuKai3ohePFewHtkvJZrNtaJJdkqxQlv4LLx4U8eq/8ea/MW33oK0PBh7vzTAzL0g408Z1v53C2vrG5lZxu7Szu7d/UD48aus4VYS2SMxj1Q2wppxJ2jLMcNpNFMUi4LQTjG9nfueJKs1i+WAmCfUFHkoWMYKNlR77yYgNsvCiNh2UK27VnQOtEi8nFcjRHJS/+mFMUkGlIRxr3fPcxPgZVoYRTqelfqppgskYD2nPUokF1X42v3iKzqwSoihWtqRBc/X3RIaF1hMR2E6BzUgvezPxP6+XmujKz5hMUkMlWSyKUo5MjGbvo5ApSgyfWIKJYvZWREZYYWJsSCUbgrf88ipp16pevXp9X680bvI4inACp3AOHlxCA+6gCS0gIOEZXuHN0c6L8+58LFoLTj5zDH/gfP4AMMeQnw==</latexit>

�d+3

<latexit sha1_base64="/hQqVcS/yeC9/YbZe+ONQ44d3JE=">AAAB8XicbVBNSwMxEJ2tX7V+VT16CRZBEMquFtRb0YvHCvYD26Vks9k2NJsNSVYoS/+FFw+KePXfePPfmLZ70NYHA4/3ZpiZF0jOtHHdb6ewsrq2vlHcLG1t7+zulfcPWjpJFaFNkvBEdQKsKWeCNg0znHakojgOOG0Ho9up336iSrNEPJixpH6MB4JFjGBjpceeHLJ+Fp5dTPrlilt1Z0DLxMtJBXI0+uWvXpiQNKbCEI617nquNH6GlWGE00mpl2oqMRnhAe1aKnBMtZ/NLp6gE6uEKEqULWHQTP09keFY63Ec2M4Ym6Fe9Kbif143NdGVnzEhU0MFmS+KUo5Mgqbvo5ApSgwfW4KJYvZWRIZYYWJsSCUbgrf48jJpnVe9WvX6vlap3+RxFOEIjuEUPLiEOtxBA5pAQMAzvMKbo50X5935mLcWnHzmEP7A+fwBMkyQoA==</latexit>

�d+4

<latexit sha1_base64="HeOCqx4742o0jce90mRvBChEFkc=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSIIQkmkoN6KXjxWsB/YhrLZbNulm03YnQgl9F948aCIV/+NN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dlZW19Y3Ngtbxe2d3b390sFh08SpZrzBYhnrdkANl0LxBgqUvJ1oTqNA8lYwup36rSeujYjVA44T7kd0oERfMIpWeuwmQ9HLwvPqpFcquxV3BrJMvJyUIUe9V/rqhjFLI66QSWpMx3MT9DOqUTDJJ8VuanhC2YgOeMdSRSNu/Gx28YScWiUk/VjbUkhm6u+JjEbGjKPAdkYUh2bRm4r/eZ0U+1d+JlSSIldsvqifSoIxmb5PQqE5Qzm2hDIt7K2EDammDG1IRRuCt/jyMmleVLxq5fq+Wq7d5HEU4BhO4Aw8uIQa3EEdGsBAwTO8wptjnBfn3fmYt644+cwR/IHz+QMz0ZCh</latexit>
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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

�d+1

<latexit sha1_base64="FzpvztNLHReQKh6AQBKizfcNmZE=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSIIQkmkoN6KXjxWsB/YhrLZbNulm03YnQgl9F948aCIV/+NN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dlZW19Y3Ngtbxe2d3b390sFh08SpZrzBYhnrdkANl0LxBgqUvJ1oTqNA8lYwup36rSeujYjVA44T7kd0oERfMIpWeuwmQ9HLwnNv0iuV3Yo7A1kmXk7KkKPeK311w5ilEVfIJDWm47kJ+hnVKJjkk2I3NTyhbEQHvGOpohE3fja7eEJOrRKSfqxtKSQz9fdERiNjxlFgOyOKQ7PoTcX/vE6K/Ss/EypJkSs2X9RPJcGYTN8nodCcoRxbQpkW9lbChlRThjakog3BW3x5mTQvKl61cn1fLddu8jgKcAwncAYeXEIN7qAODWCg4Ble4c0xzovz7nzMW1ecfOYI/sD5/AEvQpCe</latexit>

�d+2

<latexit sha1_base64="xv+k/GRG1xWe17PQ9fu/Lvu0BdM=">AAAB8XicbVBNSwMxEJ2tX7V+VT16CRZBEMpuKai3ohePFewHtkvJZrNtaJJdkqxQlv4LLx4U8eq/8ea/MW33oK0PBh7vzTAzL0g408Z1v53C2vrG5lZxu7Szu7d/UD48aus4VYS2SMxj1Q2wppxJ2jLMcNpNFMUi4LQTjG9nfueJKs1i+WAmCfUFHkoWMYKNlR77yYgNsvCiNh2UK27VnQOtEi8nFcjRHJS/+mFMUkGlIRxr3fPcxPgZVoYRTqelfqppgskYD2nPUokF1X42v3iKzqwSoihWtqRBc/X3RIaF1hMR2E6BzUgvezPxP6+XmujKz5hMUkMlWSyKUo5MjGbvo5ApSgyfWIKJYvZWREZYYWJsSCUbgrf88ipp16pevXp9X680bvI4inACp3AOHlxCA+6gCS0gIOEZXuHN0c6L8+58LFoLTj5zDH/gfP4AMMeQnw==</latexit>

�d+1

<latexit sha1_base64="FzpvztNLHReQKh6AQBKizfcNmZE=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSIIQkmkoN6KXjxWsB/YhrLZbNulm03YnQgl9F948aCIV/+NN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dlZW19Y3Ngtbxe2d3b390sFh08SpZrzBYhnrdkANl0LxBgqUvJ1oTqNA8lYwup36rSeujYjVA44T7kd0oERfMIpWeuwmQ9HLwnNv0iuV3Yo7A1kmXk7KkKPeK311w5ilEVfIJDWm47kJ+hnVKJjkk2I3NTyhbEQHvGOpohE3fja7eEJOrRKSfqxtKSQz9fdERiNjxlFgOyOKQ7PoTcX/vE6K/Ss/EypJkSs2X9RPJcGYTN8nodCcoRxbQpkW9lbChlRThjakog3BW3x5mTQvKl61cn1fLddu8jgKcAwncAYeXEIN7qAODWCg4Ble4c0xzovz7nzMW1ecfOYI/sD5/AEvQpCe</latexit>

�d

<latexit sha1_base64="+fKUh4usOuK5GLjS6u7cvultO/s=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN6KXjxWsB/QhrLZbNq1m92wuxFK6H/w4kERr/4fb/4bt2kO2vpg4PHeDDPzgoQzbVz32ymtrW9sbpW3Kzu7e/sH1cOjjpapIrRNJJeqF2BNORO0bZjhtJcoiuOA024wuZ373SeqNJPiwUwT6sd4JFjECDZW6gySMRuGw2rNrbs50CrxClKDAq1h9WsQSpLGVBjCsdZ9z02Mn2FlGOF0VhmkmiaYTPCI9i0VOKbaz/JrZ+jMKiGKpLIlDMrV3xMZjrWexoHtjLEZ62VvLv7n9VMTXfkZE0lqqCCLRVHKkZFo/joKmaLE8KklmChmb0VkjBUmxgZUsSF4yy+vks5F3WvUr+8bteZNEUcZTuAUzsGDS2jCHbSgDQQe4Rle4c2Rzovz7nwsWktOMXMMf+B8/gCMco8i</latexit>

�d+2

<latexit sha1_base64="xv+k/GRG1xWe17PQ9fu/Lvu0BdM=">AAAB8XicbVBNSwMxEJ2tX7V+VT16CRZBEMpuKai3ohePFewHtkvJZrNtaJJdkqxQlv4LLx4U8eq/8ea/MW33oK0PBh7vzTAzL0g408Z1v53C2vrG5lZxu7Szu7d/UD48aus4VYS2SMxj1Q2wppxJ2jLMcNpNFMUi4LQTjG9nfueJKs1i+WAmCfUFHkoWMYKNlR77yYgNsvCiNh2UK27VnQOtEi8nFcjRHJS/+mFMUkGlIRxr3fPcxPgZVoYRTqelfqppgskYD2nPUokF1X42v3iKzqwSoihWtqRBc/X3RIaF1hMR2E6BzUgvezPxP6+XmujKz5hMUkMlWSyKUo5MjGbvo5ApSgyfWIKJYvZWREZYYWJsSCUbgrf88ipp16pevXp9X680bvI4inACp3AOHlxCA+6gCS0gIOEZXuHN0c6L8+58LFoLTj5zDH/gfP4AMMeQnw==</latexit>

�d+3

<latexit sha1_base64="/hQqVcS/yeC9/YbZe+ONQ44d3JE=">AAAB8XicbVBNSwMxEJ2tX7V+VT16CRZBEMquFtRb0YvHCvYD26Vks9k2NJsNSVYoS/+FFw+KePXfePPfmLZ70NYHA4/3ZpiZF0jOtHHdb6ewsrq2vlHcLG1t7+zulfcPWjpJFaFNkvBEdQKsKWeCNg0znHakojgOOG0Ho9up336iSrNEPJixpH6MB4JFjGBjpceeHLJ+Fp5dTPrlilt1Z0DLxMtJBXI0+uWvXpiQNKbCEI617nquNH6GlWGE00mpl2oqMRnhAe1aKnBMtZ/NLp6gE6uEKEqULWHQTP09keFY63Ec2M4Ym6Fe9Kbif143NdGVnzEhU0MFmS+KUo5Mgqbvo5ApSgwfW4KJYvZWRIZYYWJsSCUbgrf48jJpnVe9WvX6vlap3+RxFOEIjuEUPLiEOtxBA5pAQMAzvMKbo50X5935mLcWnHzmEP7A+fwBMkyQoA==</latexit>

�d+4

<latexit sha1_base64="HeOCqx4742o0jce90mRvBChEFkc=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSIIQkmkoN6KXjxWsB/YhrLZbNulm03YnQgl9F948aCIV/+NN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dlZW19Y3Ngtbxe2d3b390sFh08SpZrzBYhnrdkANl0LxBgqUvJ1oTqNA8lYwup36rSeujYjVA44T7kd0oERfMIpWeuwmQ9HLwvPqpFcquxV3BrJMvJyUIUe9V/rqhjFLI66QSWpMx3MT9DOqUTDJJ8VuanhC2YgOeMdSRSNu/Gx28YScWiUk/VjbUkhm6u+JjEbGjKPAdkYUh2bRm4r/eZ0U+1d+JlSSIldsvqifSoIxmb5PQqE5Qzm2hDIt7K2EDammDG1IRRuCt/jyMmleVLxq5fq+Wq7d5HEU4BhO4Aw8uIQa3EEdGsBAwTO8wptjnBfn3fmYt644+cwR/IHz+QMz0ZCh</latexit>
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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”

+

–

0 1

0

1

�d+1

<latexit sha1_base64="FzpvztNLHReQKh6AQBKizfcNmZE=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSIIQkmkoN6KXjxWsB/YhrLZbNulm03YnQgl9F948aCIV/+NN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dlZW19Y3Ngtbxe2d3b390sFh08SpZrzBYhnrdkANl0LxBgqUvJ1oTqNA8lYwup36rSeujYjVA44T7kd0oERfMIpWeuwmQ9HLwnNv0iuV3Yo7A1kmXk7KkKPeK311w5ilEVfIJDWm47kJ+hnVKJjkk2I3NTyhbEQHvGOpohE3fja7eEJOrRKSfqxtKSQz9fdERiNjxlFgOyOKQ7PoTcX/vE6K/Ss/EypJkSs2X9RPJcGYTN8nodCcoRxbQpkW9lbChlRThjakog3BW3x5mTQvKl61cn1fLddu8jgKcAwncAYeXEIN7qAODWCg4Ble4c0xzovz7nzMW1ecfOYI/sD5/AEvQpCe</latexit>

�d

<latexit sha1_base64="+fKUh4usOuK5GLjS6u7cvultO/s=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN6KXjxWsB/QhrLZbNq1m92wuxFK6H/w4kERr/4fb/4bt2kO2vpg4PHeDDPzgoQzbVz32ymtrW9sbpW3Kzu7e/sH1cOjjpapIrRNJJeqF2BNORO0bZjhtJcoiuOA024wuZ373SeqNJPiwUwT6sd4JFjECDZW6gySMRuGw2rNrbs50CrxClKDAq1h9WsQSpLGVBjCsdZ9z02Mn2FlGOF0VhmkmiaYTPCI9i0VOKbaz/JrZ+jMKiGKpLIlDMrV3xMZjrWexoHtjLEZ62VvLv7n9VMTXfkZE0lqqCCLRVHKkZFo/joKmaLE8KklmChmb0VkjBUmxgZUsSF4yy+vks5F3WvUr+8bteZNEUcZTuAUzsGDS2jCHbSgDQQe4Rle4c2Rzovz7nwsWktOMXMMf+B8/gCMco8i</latexit>

�d+2

<latexit sha1_base64="xv+k/GRG1xWe17PQ9fu/Lvu0BdM=">AAAB8XicbVBNSwMxEJ2tX7V+VT16CRZBEMpuKai3ohePFewHtkvJZrNtaJJdkqxQlv4LLx4U8eq/8ea/MW33oK0PBh7vzTAzL0g408Z1v53C2vrG5lZxu7Szu7d/UD48aus4VYS2SMxj1Q2wppxJ2jLMcNpNFMUi4LQTjG9nfueJKs1i+WAmCfUFHkoWMYKNlR77yYgNsvCiNh2UK27VnQOtEi8nFcjRHJS/+mFMUkGlIRxr3fPcxPgZVoYRTqelfqppgskYD2nPUokF1X42v3iKzqwSoihWtqRBc/X3RIaF1hMR2E6BzUgvezPxP6+XmujKz5hMUkMlWSyKUo5MjGbvo5ApSgyfWIKJYvZWREZYYWJsSCUbgrf88ipp16pevXp9X680bvI4inACp3AOHlxCA+6gCS0gIOEZXuHN0c6L8+58LFoLTj5zDH/gfP4AMMeQnw==</latexit>

�d+3

<latexit sha1_base64="/hQqVcS/yeC9/YbZe+ONQ44d3JE=">AAAB8XicbVBNSwMxEJ2tX7V+VT16CRZBEMquFtRb0YvHCvYD26Vks9k2NJsNSVYoS/+FFw+KePXfePPfmLZ70NYHA4/3ZpiZF0jOtHHdb6ewsrq2vlHcLG1t7+zulfcPWjpJFaFNkvBEdQKsKWeCNg0znHakojgOOG0Ho9up336iSrNEPJixpH6MB4JFjGBjpceeHLJ+Fp5dTPrlilt1Z0DLxMtJBXI0+uWvXpiQNKbCEI617nquNH6GlWGE00mpl2oqMRnhAe1aKnBMtZ/NLp6gE6uEKEqULWHQTP09keFY63Ec2M4Ym6Fe9Kbif143NdGVnzEhU0MFmS+KUo5Mgqbvo5ApSgwfW4KJYvZWRIZYYWJsSCUbgrf48jJpnVe9WvX6vlap3+RxFOEIjuEUPLiEOtxBA5pAQMAzvMKbo50X5935mLcWnHzmEP7A+fwBMkyQoA==</latexit>

�d+4

<latexit sha1_base64="HeOCqx4742o0jce90mRvBChEFkc=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSIIQkmkoN6KXjxWsB/YhrLZbNulm03YnQgl9F948aCIV/+NN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dlZW19Y3Ngtbxe2d3b390sFh08SpZrzBYhnrdkANl0LxBgqUvJ1oTqNA8lYwup36rSeujYjVA44T7kd0oERfMIpWeuwmQ9HLwvPqpFcquxV3BrJMvJyUIUe9V/rqhjFLI66QSWpMx3MT9DOqUTDJJ8VuanhC2YgOeMdSRSNu/Gx28YScWiUk/VjbUkhm6u+JjEbGjKPAdkYUh2bRm4r/eZ0U+1d+JlSSIldsvqifSoIxmb5PQqE5Qzm2hDIt7K2EDammDG1IRRuCt/jyMmleVLxq5fq+Wq7d5HEU4BhO4Aw8uIQa3EEdGsBAwTO8wptjnBfn3fmYt644+cwR/IHz+QMz0ZCh</latexit>

�d+1

<latexit sha1_base64="FzpvztNLHReQKh6AQBKizfcNmZE=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSIIQkmkoN6KXjxWsB/YhrLZbNulm03YnQgl9F948aCIV/+NN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dlZW19Y3Ngtbxe2d3b390sFh08SpZrzBYhnrdkANl0LxBgqUvJ1oTqNA8lYwup36rSeujYjVA44T7kd0oERfMIpWeuwmQ9HLwnNv0iuV3Yo7A1kmXk7KkKPeK311w5ilEVfIJDWm47kJ+hnVKJjkk2I3NTyhbEQHvGOpohE3fja7eEJOrRKSfqxtKSQz9fdERiNjxlFgOyOKQ7PoTcX/vE6K/Ss/EypJkSs2X9RPJcGYTN8nodCcoRxbQpkW9lbChlRThjakog3BW3x5mTQvKl61cn1fLddu8jgKcAwncAYeXEIN7qAODWCg4Ble4c0xzovz7nzMW1ecfOYI/sD5/AEvQpCe</latexit>

�d+2

<latexit sha1_base64="xv+k/GRG1xWe17PQ9fu/Lvu0BdM=">AAAB8XicbVBNSwMxEJ2tX7V+VT16CRZBEMpuKai3ohePFewHtkvJZrNtaJJdkqxQlv4LLx4U8eq/8ea/MW33oK0PBh7vzTAzL0g408Z1v53C2vrG5lZxu7Szu7d/UD48aus4VYS2SMxj1Q2wppxJ2jLMcNpNFMUi4LQTjG9nfueJKs1i+WAmCfUFHkoWMYKNlR77yYgNsvCiNh2UK27VnQOtEi8nFcjRHJS/+mFMUkGlIRxr3fPcxPgZVoYRTqelfqppgskYD2nPUokF1X42v3iKzqwSoihWtqRBc/X3RIaF1hMR2E6BzUgvezPxP6+XmujKz5hMUkMlWSyKUo5MjGbvo5ApSgyfWIKJYvZWREZYYWJsSCUbgrf88ipp16pevXp9X680bvI4inACp3AOHlxCA+6gCS0gIOEZXuHN0c6L8+58LFoLTj5zDH/gfP4AMMeQnw==</latexit>



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



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 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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has heart 
disease?

1 no

2 no

3 yes

4 no

has heart 
disease?

1 no

2 no

3 yes

4 no
11

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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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

�d+1

<latexit sha1_base64="FzpvztNLHReQKh6AQBKizfcNmZE=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSIIQkmkoN6KXjxWsB/YhrLZbNulm03YnQgl9F948aCIV/+NN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dlZW19Y3Ngtbxe2d3b390sFh08SpZrzBYhnrdkANl0LxBgqUvJ1oTqNA8lYwup36rSeujYjVA44T7kd0oERfMIpWeuwmQ9HLwnNv0iuV3Yo7A1kmXk7KkKPeK311w5ilEVfIJDWm47kJ+hnVKJjkk2I3NTyhbEQHvGOpohE3fja7eEJOrRKSfqxtKSQz9fdERiNjxlFgOyOKQ7PoTcX/vE6K/Ss/EypJkSs2X9RPJcGYTN8nodCcoRxbQpkW9lbChlRThjakog3BW3x5mTQvKl61cn1fLddu8jgKcAwncAYeXEIN7qAODWCg4Ble4c0xzovz7nzMW1ecfOYI/sD5/AEvQpCe</latexit>

�d

<latexit sha1_base64="+fKUh4usOuK5GLjS6u7cvultO/s=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN6KXjxWsB/QhrLZbNq1m92wuxFK6H/w4kERr/4fb/4bt2kO2vpg4PHeDDPzgoQzbVz32ymtrW9sbpW3Kzu7e/sH1cOjjpapIrRNJJeqF2BNORO0bZjhtJcoiuOA024wuZ373SeqNJPiwUwT6sd4JFjECDZW6gySMRuGw2rNrbs50CrxClKDAq1h9WsQSpLGVBjCsdZ9z02Mn2FlGOF0VhmkmiaYTPCI9i0VOKbaz/JrZ+jMKiGKpLIlDMrV3xMZjrWexoHtjLEZ62VvLv7n9VMTXfkZE0lqqCCLRVHKkZFo/joKmaLE8KklmChmb0VkjBUmxgZUsSF4yy+vks5F3WvUr+8bteZNEUcZTuAUzsGDS2jCHbSgDQQe4Rle4c2Rzovz7nwsWktOMXMMf+B8/gCMco8i</latexit>

�d+2

<latexit sha1_base64="xv+k/GRG1xWe17PQ9fu/Lvu0BdM=">AAAB8XicbVBNSwMxEJ2tX7V+VT16CRZBEMpuKai3ohePFewHtkvJZrNtaJJdkqxQlv4LLx4U8eq/8ea/MW33oK0PBh7vzTAzL0g408Z1v53C2vrG5lZxu7Szu7d/UD48aus4VYS2SMxj1Q2wppxJ2jLMcNpNFMUi4LQTjG9nfueJKs1i+WAmCfUFHkoWMYKNlR77yYgNsvCiNh2UK27VnQOtEi8nFcjRHJS/+mFMUkGlIRxr3fPcxPgZVoYRTqelfqppgskYD2nPUokF1X42v3iKzqwSoihWtqRBc/X3RIaF1hMR2E6BzUgvezPxP6+XmujKz5hMUkMlWSyKUo5MjGbvo5ApSgyfWIKJYvZWREZYYWJsSCUbgrf88ipp16pevXp9X680bvI4inACp3AOHlxCA+6gCS0gIOEZXuHN0c6L8+58LFoLTj5zDH/gfP4AMMeQnw==</latexit>

�d+3

<latexit sha1_base64="/hQqVcS/yeC9/YbZe+ONQ44d3JE=">AAAB8XicbVBNSwMxEJ2tX7V+VT16CRZBEMquFtRb0YvHCvYD26Vks9k2NJsNSVYoS/+FFw+KePXfePPfmLZ70NYHA4/3ZpiZF0jOtHHdb6ewsrq2vlHcLG1t7+zulfcPWjpJFaFNkvBEdQKsKWeCNg0znHakojgOOG0Ho9up336iSrNEPJixpH6MB4JFjGBjpceeHLJ+Fp5dTPrlilt1Z0DLxMtJBXI0+uWvXpiQNKbCEI617nquNH6GlWGE00mpl2oqMRnhAe1aKnBMtZ/NLp6gE6uEKEqULWHQTP09keFY63Ec2M4Ym6Fe9Kbif143NdGVnzEhU0MFmS+KUo5Mgqbvo5ApSgwfW4KJYvZWRIZYYWJsSCUbgrf48jJpnVe9WvX6vlap3+RxFOEIjuEUPLiEOtxBA5pAQMAzvMKbo50X5935mLcWnHzmEP7A+fwBMkyQoA==</latexit>



12

• 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

�d+1

<latexit sha1_base64="FzpvztNLHReQKh6AQBKizfcNmZE=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSIIQkmkoN6KXjxWsB/YhrLZbNulm03YnQgl9F948aCIV/+NN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dlZW19Y3Ngtbxe2d3b390sFh08SpZrzBYhnrdkANl0LxBgqUvJ1oTqNA8lYwup36rSeujYjVA44T7kd0oERfMIpWeuwmQ9HLwnNv0iuV3Yo7A1kmXk7KkKPeK311w5ilEVfIJDWm47kJ+hnVKJjkk2I3NTyhbEQHvGOpohE3fja7eEJOrRKSfqxtKSQz9fdERiNjxlFgOyOKQ7PoTcX/vE6K/Ss/EypJkSs2X9RPJcGYTN8nodCcoRxbQpkW9lbChlRThjakog3BW3x5mTQvKl61cn1fLddu8jgKcAwncAYeXEIN7qAODWCg4Ble4c0xzovz7nzMW1ecfOYI/sD5/AEvQpCe</latexit>

�d

<latexit sha1_base64="+fKUh4usOuK5GLjS6u7cvultO/s=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN6KXjxWsB/QhrLZbNq1m92wuxFK6H/w4kERr/4fb/4bt2kO2vpg4PHeDDPzgoQzbVz32ymtrW9sbpW3Kzu7e/sH1cOjjpapIrRNJJeqF2BNORO0bZjhtJcoiuOA024wuZ373SeqNJPiwUwT6sd4JFjECDZW6gySMRuGw2rNrbs50CrxClKDAq1h9WsQSpLGVBjCsdZ9z02Mn2FlGOF0VhmkmiaYTPCI9i0VOKbaz/JrZ+jMKiGKpLIlDMrV3xMZjrWexoHtjLEZ62VvLv7n9VMTXfkZE0lqqCCLRVHKkZFo/joKmaLE8KklmChmb0VkjBUmxgZUsSF4yy+vks5F3WvUr+8bteZNEUcZTuAUzsGDS2jCHbSgDQQe4Rle4c2Rzovz7nwsWktOMXMMf+B8/gCMco8i</latexit>

�d+2

<latexit sha1_base64="xv+k/GRG1xWe17PQ9fu/Lvu0BdM=">AAAB8XicbVBNSwMxEJ2tX7V+VT16CRZBEMpuKai3ohePFewHtkvJZrNtaJJdkqxQlv4LLx4U8eq/8ea/MW33oK0PBh7vzTAzL0g408Z1v53C2vrG5lZxu7Szu7d/UD48aus4VYS2SMxj1Q2wppxJ2jLMcNpNFMUi4LQTjG9nfueJKs1i+WAmCfUFHkoWMYKNlR77yYgNsvCiNh2UK27VnQOtEi8nFcjRHJS/+mFMUkGlIRxr3fPcxPgZVoYRTqelfqppgskYD2nPUokF1X42v3iKzqwSoihWtqRBc/X3RIaF1hMR2E6BzUgvezPxP6+XmujKz5hMUkMlWSyKUo5MjGbvo5ApSgyfWIKJYvZWREZYYWJsSCUbgrf88ipp16pevXp9X680bvI4inACp3AOHlxCA+6gCS0gIOEZXuHN0c6L8+58LFoLTj5zDH/gfP4AMMeQnw==</latexit>

�d+3

<latexit sha1_base64="/hQqVcS/yeC9/YbZe+ONQ44d3JE=">AAAB8XicbVBNSwMxEJ2tX7V+VT16CRZBEMquFtRb0YvHCvYD26Vks9k2NJsNSVYoS/+FFw+KePXfePPfmLZ70NYHA4/3ZpiZF0jOtHHdb6ewsrq2vlHcLG1t7+zulfcPWjpJFaFNkvBEdQKsKWeCNg0znHakojgOOG0Ho9up336iSrNEPJixpH6MB4JFjGBjpceeHLJ+Fp5dTPrlilt1Z0DLxMtJBXI0+uWvXpiQNKbCEI617nquNH6GlWGE00mpl2oqMRnhAe1aKnBMtZ/NLp6gE6uEKEqULWHQTP09keFY63Ec2M4Ym6Fe9Kbif143NdGVnzEhU0MFmS+KUo5Mgqbvo5ApSgwfW4KJYvZWRIZYYWJsSCUbgrf48jJpnVe9WvX6vlap3+RxFOEIjuEUPLiEOtxBA5pAQMAzvMKbo50X5935mLcWnHzmEP7A+fwBMkyQoA==</latexit>
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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

�d+1

<latexit sha1_base64="FzpvztNLHReQKh6AQBKizfcNmZE=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSIIQkmkoN6KXjxWsB/YhrLZbNulm03YnQgl9F948aCIV/+NN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dlZW19Y3Ngtbxe2d3b390sFh08SpZrzBYhnrdkANl0LxBgqUvJ1oTqNA8lYwup36rSeujYjVA44T7kd0oERfMIpWeuwmQ9HLwnNv0iuV3Yo7A1kmXk7KkKPeK311w5ilEVfIJDWm47kJ+hnVKJjkk2I3NTyhbEQHvGOpohE3fja7eEJOrRKSfqxtKSQz9fdERiNjxlFgOyOKQ7PoTcX/vE6K/Ss/EypJkSs2X9RPJcGYTN8nodCcoRxbQpkW9lbChlRThjakog3BW3x5mTQvKl61cn1fLddu8jgKcAwncAYeXEIN7qAODWCg4Ble4c0xzovz7nzMW1ecfOYI/sD5/AEvQpCe</latexit>

�d

<latexit sha1_base64="+fKUh4usOuK5GLjS6u7cvultO/s=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN6KXjxWsB/QhrLZbNq1m92wuxFK6H/w4kERr/4fb/4bt2kO2vpg4PHeDDPzgoQzbVz32ymtrW9sbpW3Kzu7e/sH1cOjjpapIrRNJJeqF2BNORO0bZjhtJcoiuOA024wuZ373SeqNJPiwUwT6sd4JFjECDZW6gySMRuGw2rNrbs50CrxClKDAq1h9WsQSpLGVBjCsdZ9z02Mn2FlGOF0VhmkmiaYTPCI9i0VOKbaz/JrZ+jMKiGKpLIlDMrV3xMZjrWexoHtjLEZ62VvLv7n9VMTXfkZE0lqqCCLRVHKkZFo/joKmaLE8KklmChmb0VkjBUmxgZUsSF4yy+vks5F3WvUr+8bteZNEUcZTuAUzsGDS2jCHbSgDQQe4Rle4c2Rzovz7nwsWktOMXMMf+B8/gCMco8i</latexit>

�d+2

<latexit sha1_base64="xv+k/GRG1xWe17PQ9fu/Lvu0BdM=">AAAB8XicbVBNSwMxEJ2tX7V+VT16CRZBEMpuKai3ohePFewHtkvJZrNtaJJdkqxQlv4LLx4U8eq/8ea/MW33oK0PBh7vzTAzL0g408Z1v53C2vrG5lZxu7Szu7d/UD48aus4VYS2SMxj1Q2wppxJ2jLMcNpNFMUi4LQTjG9nfueJKs1i+WAmCfUFHkoWMYKNlR77yYgNsvCiNh2UK27VnQOtEi8nFcjRHJS/+mFMUkGlIRxr3fPcxPgZVoYRTqelfqppgskYD2nPUokF1X42v3iKzqwSoihWtqRBc/X3RIaF1hMR2E6BzUgvezPxP6+XmujKz5hMUkMlWSyKUo5MjGbvo5ApSgyfWIKJYvZWREZYYWJsSCUbgrf88ipp16pevXp9X680bvI4inACp3AOHlxCA+6gCS0gIOEZXuHN0c6L8+58LFoLTj5zDH/gfP4AMMeQnw==</latexit>

�d+3

<latexit sha1_base64="/hQqVcS/yeC9/YbZe+ONQ44d3JE=">AAAB8XicbVBNSwMxEJ2tX7V+VT16CRZBEMquFtRb0YvHCvYD26Vks9k2NJsNSVYoS/+FFw+KePXfePPfmLZ70NYHA4/3ZpiZF0jOtHHdb6ewsrq2vlHcLG1t7+zulfcPWjpJFaFNkvBEdQKsKWeCNg0znHakojgOOG0Ho9up336iSrNEPJixpH6MB4JFjGBjpceeHLJ+Fp5dTPrlilt1Z0DLxMtJBXI0+uWvXpiQNKbCEI617nquNH6GlWGE00mpl2oqMRnhAe1aKnBMtZ/NLp6gE6uEKEqULWHQTP09keFY63Ec2M4Ym6Fe9Kbif143NdGVnzEhU0MFmS+KUo5Mgqbvo5ApSgwfW4KJYvZWRIZYYWJsSCUbgrf48jJpnVe9WvX6vlap3+RxFOEIjuEUPLiEOtxBA5pAQMAzvMKbo50X5935mLcWnHzmEP7A+fwBMkyQoA==</latexit>

�d+1

<latexit sha1_base64="FzpvztNLHReQKh6AQBKizfcNmZE=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSIIQkmkoN6KXjxWsB/YhrLZbNulm03YnQgl9F948aCIV/+NN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dlZW19Y3Ngtbxe2d3b390sFh08SpZrzBYhnrdkANl0LxBgqUvJ1oTqNA8lYwup36rSeujYjVA44T7kd0oERfMIpWeuwmQ9HLwnNv0iuV3Yo7A1kmXk7KkKPeK311w5ilEVfIJDWm47kJ+hnVKJjkk2I3NTyhbEQHvGOpohE3fja7eEJOrRKSfqxtKSQz9fdERiNjxlFgOyOKQ7PoTcX/vE6K/Ss/EypJkSs2X9RPJcGYTN8nodCcoRxbQpkW9lbChlRThjakog3BW3x5mTQvKl61cn1fLddu8jgKcAwncAYeXEIN7qAODWCg4Ble4c0xzovz7nzMW1ecfOYI/sD5/AEvQpCe</latexit>

�d

<latexit sha1_base64="+fKUh4usOuK5GLjS6u7cvultO/s=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN6KXjxWsB/QhrLZbNq1m92wuxFK6H/w4kERr/4fb/4bt2kO2vpg4PHeDDPzgoQzbVz32ymtrW9sbpW3Kzu7e/sH1cOjjpapIrRNJJeqF2BNORO0bZjhtJcoiuOA024wuZ373SeqNJPiwUwT6sd4JFjECDZW6gySMRuGw2rNrbs50CrxClKDAq1h9WsQSpLGVBjCsdZ9z02Mn2FlGOF0VhmkmiaYTPCI9i0VOKbaz/JrZ+jMKiGKpLIlDMrV3xMZjrWexoHtjLEZ62VvLv7n9VMTXfkZE0lqqCCLRVHKkZFo/joKmaLE8KklmChmb0VkjBUmxgZUsSF4yy+vks5F3WvUr+8bteZNEUcZTuAUzsGDS2jCHbSgDQQe4Rle4c2Rzovz7nwsWktOMXMMf+B8/gCMco8i</latexit>
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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

+

�d+1

<latexit sha1_base64="FzpvztNLHReQKh6AQBKizfcNmZE=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSIIQkmkoN6KXjxWsB/YhrLZbNulm03YnQgl9F948aCIV/+NN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dlZW19Y3Ngtbxe2d3b390sFh08SpZrzBYhnrdkANl0LxBgqUvJ1oTqNA8lYwup36rSeujYjVA44T7kd0oERfMIpWeuwmQ9HLwnNv0iuV3Yo7A1kmXk7KkKPeK311w5ilEVfIJDWm47kJ+hnVKJjkk2I3NTyhbEQHvGOpohE3fja7eEJOrRKSfqxtKSQz9fdERiNjxlFgOyOKQ7PoTcX/vE6K/Ss/EypJkSs2X9RPJcGYTN8nodCcoRxbQpkW9lbChlRThjakog3BW3x5mTQvKl61cn1fLddu8jgKcAwncAYeXEIN7qAODWCg4Ble4c0xzovz7nzMW1ecfOYI/sD5/AEvQpCe</latexit>

�d

<latexit sha1_base64="+fKUh4usOuK5GLjS6u7cvultO/s=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN6KXjxWsB/QhrLZbNq1m92wuxFK6H/w4kERr/4fb/4bt2kO2vpg4PHeDDPzgoQzbVz32ymtrW9sbpW3Kzu7e/sH1cOjjpapIrRNJJeqF2BNORO0bZjhtJcoiuOA024wuZ373SeqNJPiwUwT6sd4JFjECDZW6gySMRuGw2rNrbs50CrxClKDAq1h9WsQSpLGVBjCsdZ9z02Mn2FlGOF0VhmkmiaYTPCI9i0VOKbaz/JrZ+jMKiGKpLIlDMrV3xMZjrWexoHtjLEZ62VvLv7n9VMTXfkZE0lqqCCLRVHKkZFo/joKmaLE8KklmChmb0VkjBUmxgZUsSF4yy+vks5F3WvUr+8bteZNEUcZTuAUzsGDS2jCHbSgDQQe4Rle4c2Rzovz7nwsWktOMXMMf+B8/gCMco8i</latexit>

�d+2

<latexit sha1_base64="xv+k/GRG1xWe17PQ9fu/Lvu0BdM=">AAAB8XicbVBNSwMxEJ2tX7V+VT16CRZBEMpuKai3ohePFewHtkvJZrNtaJJdkqxQlv4LLx4U8eq/8ea/MW33oK0PBh7vzTAzL0g408Z1v53C2vrG5lZxu7Szu7d/UD48aus4VYS2SMxj1Q2wppxJ2jLMcNpNFMUi4LQTjG9nfueJKs1i+WAmCfUFHkoWMYKNlR77yYgNsvCiNh2UK27VnQOtEi8nFcjRHJS/+mFMUkGlIRxr3fPcxPgZVoYRTqelfqppgskYD2nPUokF1X42v3iKzqwSoihWtqRBc/X3RIaF1hMR2E6BzUgvezPxP6+XmujKz5hMUkMlWSyKUo5MjGbvo5ApSgyfWIKJYvZWREZYYWJsSCUbgrf88ipp16pevXp9X680bvI4inACp3AOHlxCA+6gCS0gIOEZXuHN0c6L8+58LFoLTj5zDH/gfP4AMMeQnw==</latexit>

�d+3

<latexit sha1_base64="/hQqVcS/yeC9/YbZe+ONQ44d3JE=">AAAB8XicbVBNSwMxEJ2tX7V+VT16CRZBEMquFtRb0YvHCvYD26Vks9k2NJsNSVYoS/+FFw+KePXfePPfmLZ70NYHA4/3ZpiZF0jOtHHdb6ewsrq2vlHcLG1t7+zulfcPWjpJFaFNkvBEdQKsKWeCNg0znHakojgOOG0Ho9up336iSrNEPJixpH6MB4JFjGBjpceeHLJ+Fp5dTPrlilt1Z0DLxMtJBXI0+uWvXpiQNKbCEI617nquNH6GlWGE00mpl2oqMRnhAe1aKnBMtZ/NLp6gE6uEKEqULWHQTP09keFY63Ec2M4Ym6Fe9Kbif143NdGVnzEhU0MFmS+KUo5Mgqbvo5ApSgwfW4KJYvZWRIZYYWJsSCUbgrf48jJpnVe9WvX6vlap3+RxFOEIjuEUPLiEOtxBA5pAQMAzvMKbo50X5935mLcWnHzmEP7A+fwBMkyQoA==</latexit>

�d+1

<latexit sha1_base64="FzpvztNLHReQKh6AQBKizfcNmZE=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSIIQkmkoN6KXjxWsB/YhrLZbNulm03YnQgl9F948aCIV/+NN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dlZW19Y3Ngtbxe2d3b390sFh08SpZrzBYhnrdkANl0LxBgqUvJ1oTqNA8lYwup36rSeujYjVA44T7kd0oERfMIpWeuwmQ9HLwnNv0iuV3Yo7A1kmXk7KkKPeK311w5ilEVfIJDWm47kJ+hnVKJjkk2I3NTyhbEQHvGOpohE3fja7eEJOrRKSfqxtKSQz9fdERiNjxlFgOyOKQ7PoTcX/vE6K/Ss/EypJkSs2X9RPJcGYTN8nodCcoRxbQpkW9lbChlRThjakog3BW3x5mTQvKl61cn1fLddu8jgKcAwncAYeXEIN7qAODWCg4Ble4c0xzovz7nzMW1ecfOYI/sD5/AEvQpCe</latexit>

�d

<latexit sha1_base64="+fKUh4usOuK5GLjS6u7cvultO/s=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN6KXjxWsB/QhrLZbNq1m92wuxFK6H/w4kERr/4fb/4bt2kO2vpg4PHeDDPzgoQzbVz32ymtrW9sbpW3Kzu7e/sH1cOjjpapIrRNJJeqF2BNORO0bZjhtJcoiuOA024wuZ373SeqNJPiwUwT6sd4JFjECDZW6gySMRuGw2rNrbs50CrxClKDAq1h9WsQSpLGVBjCsdZ9z02Mn2FlGOF0VhmkmiaYTPCI9i0VOKbaz/JrZ+jMKiGKpLIlDMrV3xMZjrWexoHtjLEZ62VvLv7n9VMTXfkZE0lqqCCLRVHKkZFo/joKmaLE8KklmChmb0VkjBUmxgZUsSF4yy+vks5F3WvUr+8bteZNEUcZTuAUzsGDS2jCHbSgDQQe4Rle4c2Rzovz7nwsWktOMXMMf+B8/gCMco8i</latexit>

�d+1

<latexit sha1_base64="FzpvztNLHReQKh6AQBKizfcNmZE=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSIIQkmkoN6KXjxWsB/YhrLZbNulm03YnQgl9F948aCIV/+NN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dlZW19Y3Ngtbxe2d3b390sFh08SpZrzBYhnrdkANl0LxBgqUvJ1oTqNA8lYwup36rSeujYjVA44T7kd0oERfMIpWeuwmQ9HLwnNv0iuV3Yo7A1kmXk7KkKPeK311w5ilEVfIJDWm47kJ+hnVKJjkk2I3NTyhbEQHvGOpohE3fja7eEJOrRKSfqxtKSQz9fdERiNjxlFgOyOKQ7PoTcX/vE6K/Ss/EypJkSs2X9RPJcGYTN8nodCcoRxbQpkW9lbChlRThjakog3BW3x5mTQvKl61cn1fLddu8jgKcAwncAYeXEIN7qAODWCg4Ble4c0xzovz7nzMW1ecfOYI/sD5/AEvQpCe</latexit>

�d

<latexit sha1_base64="+fKUh4usOuK5GLjS6u7cvultO/s=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN6KXjxWsB/QhrLZbNq1m92wuxFK6H/w4kERr/4fb/4bt2kO2vpg4PHeDDPzgoQzbVz32ymtrW9sbpW3Kzu7e/sH1cOjjpapIrRNJJeqF2BNORO0bZjhtJcoiuOA024wuZ373SeqNJPiwUwT6sd4JFjECDZW6gySMRuGw2rNrbs50CrxClKDAq1h9WsQSpLGVBjCsdZ9z02Mn2FlGOF0VhmkmiaYTPCI9i0VOKbaz/JrZ+jMKiGKpLIlDMrV3xMZjrWexoHtjLEZ62VvLv7n9VMTXfkZE0lqqCCLRVHKkZFo/joKmaLE8KklmChmb0VkjBUmxgZUsSF4yy+vks5F3WvUr+8bteZNEUcZTuAUzsGDS2jCHbSgDQQe4Rle4c2Rzovz7nwsWktOMXMMf+B8/gCMco8i</latexit>
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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

–
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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

–

–
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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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has heart 
disease?
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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 age

family 
income 
(USD)

55 0 1,0,0,0,0 1,0 45 133000

71 0 0,1,0,0,0 1,1 25 34000

89 1 1,0,0,0,0 0,1 55 40000

67 0 0,0,0,1,0 0,0 55 120000

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

Using a representative # for a range

[https://fusion.tv/story/287592/internet-mapping-glitch-kansas-farm/?utm_medium=social]
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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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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

• Identify the features and encode as real numbers
Encode data in usable form
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Encode ordinal data
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• Numerical data: order on data values, and differences in 
value are meaningful

Encode ordinal data
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• Numerical data: order on data values, and differences in 
value are meaningful 

• Categorical data: no order on data values 
• Ordinal data: order on data values, but differences not 

meaningful 
• E.g. Likert scale:

Strongly 
disagree Disagree Neutral Agree Strongly 

agree
1 2 3 4 5

Encode ordinal data
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• Numerical data: order on data values, and differences in 
value are meaningful 

• Categorical data: no order on data values 
• Ordinal data: order on data values, but differences not 

meaningful 
• E.g. Likert scale:

Encode ordinal data

Strongly 
disagree Disagree Neutral Agree Strongly 

agree
1 2 3 4 5
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–––
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• Identify the features and encode as real numbers
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Classification boundaries
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+ +

–
+–

–

+

––
–

+

––
–

+

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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+
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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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+
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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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+

+
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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>
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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>

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>
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Nonlinear boundaries
• Idea: can approximate a smooth function with a kth 

order Taylor polynomial (e.g. around 0)

order 
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0

1

2
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[1]

<latexit sha1_base64="1PRmuM5bPvVG58qij0Qz2PQbq40=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN6KXjxWtB+QhrLZTtqlm03Y3Qil9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5YSq4Nq777RTW1jc2t4rbpZ3dvf2D8uFRSyeZYthkiUhUJ6QaBZfYNNwI7KQKaRwKbIej25nffkKleSIfzTjFIKYDySPOqLHSg+8FvXLFrbpzkFXi5aQCORq98le3n7AsRmmYoFr7npuaYEKV4UzgtNTNNKaUjegAfUsljVEHk/mpU3JmlT6JEmVLGjJXf09MaKz1OA5tZ0zNUC97M/E/z89MdBVMuEwzg5ItFkWZICYhs79JnytkRowtoUxxeythQ6ooMzadkg3BW355lbQuql6ten1fq9Rv8jiKcAKncA4eXEId7qABTWAwgGd4hTdHOC/Ou/OxaC04+cwx/IHz+QPgHY2N</latexit>
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Nonlinear boundaries
• Idea: can approximate a smooth function with a kth 

order Taylor polynomial (e.g. around 0)

order 
(k) terms when d=1 terms for general d

0

1

2

3

[1]

<latexit sha1_base64="1PRmuM5bPvVG58qij0Qz2PQbq40=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN6KXjxWtB+QhrLZTtqlm03Y3Qil9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5YSq4Nq777RTW1jc2t4rbpZ3dvf2D8uFRSyeZYthkiUhUJ6QaBZfYNNwI7KQKaRwKbIej25nffkKleSIfzTjFIKYDySPOqLHSg+8FvXLFrbpzkFXi5aQCORq98le3n7AsRmmYoFr7npuaYEKV4UzgtNTNNKaUjegAfUsljVEHk/mpU3JmlT6JEmVLGjJXf09MaKz1OA5tZ0zNUC97M/E/z89MdBVMuEwzg5ItFkWZICYhs79JnytkRowtoUxxeythQ6ooMzadkg3BW355lbQuql6ten1fq9Rv8jiKcAKncA4eXEId7qABTWAwgGd4hTdHOC/Ou/OxaC04+cwx/IHz+QPgHY2N</latexit>

[1, x1]

<latexit sha1_base64="rVp0sRjRHWaQ435k3lVHs6KCJiM=">AAAB7nicbVBNS8NAEJ34WetX1aOXxSJ4kJJIQb0VvXisYD+gDWWznbRLN5uwuxFL6I/w4kERr/4eb/4bt20O2vpg4PHeDDPzgkRwbVz321lZXVvf2CxsFbd3dvf2SweHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWMbqd+6xGV5rF8MOME/YgOJA85o8ZKrY53/tTz/F6p7FbcGcgy8XJShhz1Xumr249ZGqE0TFCtO56bGD+jynAmcFLsphoTykZ0gB1LJY1Q+9ns3Ak5tUqfhLGyJQ2Zqb8nMhppPY4C2xlRM9SL3lT8z+ukJrzyMy6T1KBk80VhKoiJyfR30ucKmRFjSyhT3N5K2JAqyoxNqGhD8BZfXibNi4pXrVzfV8u1mzyOAhzDCZyBB5dQgzuoQwMYjOAZXuHNSZwX5935mLeuOPnMEfyB8/kDS/2O6Q==</latexit>
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Nonlinear boundaries
• Idea: can approximate a smooth function with a kth 

order Taylor polynomial (e.g. around 0)

order 
(k) terms when d=1 terms for general d

0

1

2

3

[1]

<latexit sha1_base64="1PRmuM5bPvVG58qij0Qz2PQbq40=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN6KXjxWtB+QhrLZTtqlm03Y3Qil9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5YSq4Nq777RTW1jc2t4rbpZ3dvf2D8uFRSyeZYthkiUhUJ6QaBZfYNNwI7KQKaRwKbIej25nffkKleSIfzTjFIKYDySPOqLHSg+8FvXLFrbpzkFXi5aQCORq98le3n7AsRmmYoFr7npuaYEKV4UzgtNTNNKaUjegAfUsljVEHk/mpU3JmlT6JEmVLGjJXf09MaKz1OA5tZ0zNUC97M/E/z89MdBVMuEwzg5ItFkWZICYhs79JnytkRowtoUxxeythQ6ooMzadkg3BW355lbQuql6ten1fq9Rv8jiKcAKncA4eXEId7qABTWAwgGd4hTdHOC/Ou/OxaC04+cwx/IHz+QPgHY2N</latexit>

[1, x1]

<latexit sha1_base64="rVp0sRjRHWaQ435k3lVHs6KCJiM=">AAAB7nicbVBNS8NAEJ34WetX1aOXxSJ4kJJIQb0VvXisYD+gDWWznbRLN5uwuxFL6I/w4kERr/4eb/4bt20O2vpg4PHeDDPzgkRwbVz321lZXVvf2CxsFbd3dvf2SweHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWMbqd+6xGV5rF8MOME/YgOJA85o8ZKrY53/tTz/F6p7FbcGcgy8XJShhz1Xumr249ZGqE0TFCtO56bGD+jynAmcFLsphoTykZ0gB1LJY1Q+9ns3Ak5tUqfhLGyJQ2Zqb8nMhppPY4C2xlRM9SL3lT8z+ukJrzyMy6T1KBk80VhKoiJyfR30ucKmRFjSyhT3N5K2JAqyoxNqGhD8BZfXibNi4pXrVzfV8u1mzyOAhzDCZyBB5dQgzuoQwMYjOAZXuHNSZwX5935mLeuOPnMEfyB8/kDS/2O6Q==</latexit>

[1, x1, x
2
1]

<latexit sha1_base64="dQocOshh0c9MyKFIqssEfmdiExY=">AAAB9HicbVBNS8NAEJ34WetX1aOXxSJ4kJKUgnorevFYwX5AGstmu2mXbjZxd1Msob/DiwdFvPpjvPlv3KY5aOuDgcd7M8zM82POlLbtb2tldW19Y7OwVdze2d3bLx0ctlSUSEKbJOKR7PhYUc4EbWqmOe3EkuLQ57Ttj25mfntMpWKRuNeTmHohHggWMIK1kTzXOX/qZfVQ9Xqlsl2xM6Bl4uSkDDkavdJXtx+RJKRCE46Vch071l6KpWaE02mxmygaYzLCA+oaKnBIlZdmR0/RqVH6KIikKaFRpv6eSHGo1CT0TWeI9VAtejPxP89NdHDppUzEiaaCzBcFCUc6QrMEUJ9JSjSfGIKJZOZWRIZYYqJNTkUTgrP48jJpVStOrXJ1VyvXr/M4CnAMJ3AGDlxAHW6hAU0g8AjP8Apv1th6sd6tj3nripXPHMEfWJ8/59WQ6Q==</latexit>
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Nonlinear boundaries
• Idea: can approximate a smooth function with a kth 

order Taylor polynomial (e.g. around 0)

order 
(k) terms when d=1 terms for general d

0

1

2

3

[1]

<latexit sha1_base64="1PRmuM5bPvVG58qij0Qz2PQbq40=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN6KXjxWtB+QhrLZTtqlm03Y3Qil9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5YSq4Nq777RTW1jc2t4rbpZ3dvf2D8uFRSyeZYthkiUhUJ6QaBZfYNNwI7KQKaRwKbIej25nffkKleSIfzTjFIKYDySPOqLHSg+8FvXLFrbpzkFXi5aQCORq98le3n7AsRmmYoFr7npuaYEKV4UzgtNTNNKaUjegAfUsljVEHk/mpU3JmlT6JEmVLGjJXf09MaKz1OA5tZ0zNUC97M/E/z89MdBVMuEwzg5ItFkWZICYhs79JnytkRowtoUxxeythQ6ooMzadkg3BW355lbQuql6ten1fq9Rv8jiKcAKncA4eXEId7qABTWAwgGd4hTdHOC/Ou/OxaC04+cwx/IHz+QPgHY2N</latexit>

[1, x1]

<latexit sha1_base64="rVp0sRjRHWaQ435k3lVHs6KCJiM=">AAAB7nicbVBNS8NAEJ34WetX1aOXxSJ4kJJIQb0VvXisYD+gDWWznbRLN5uwuxFL6I/w4kERr/4eb/4bt20O2vpg4PHeDDPzgkRwbVz321lZXVvf2CxsFbd3dvf2SweHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWMbqd+6xGV5rF8MOME/YgOJA85o8ZKrY53/tTz/F6p7FbcGcgy8XJShhz1Xumr249ZGqE0TFCtO56bGD+jynAmcFLsphoTykZ0gB1LJY1Q+9ns3Ak5tUqfhLGyJQ2Zqb8nMhppPY4C2xlRM9SL3lT8z+ukJrzyMy6T1KBk80VhKoiJyfR30ucKmRFjSyhT3N5K2JAqyoxNqGhD8BZfXibNi4pXrVzfV8u1mzyOAhzDCZyBB5dQgzuoQwMYjOAZXuHNSZwX5935mLeuOPnMEfyB8/kDS/2O6Q==</latexit>

[1, x1, x
2
1]

<latexit sha1_base64="dQocOshh0c9MyKFIqssEfmdiExY=">AAAB9HicbVBNS8NAEJ34WetX1aOXxSJ4kJKUgnorevFYwX5AGstmu2mXbjZxd1Msob/DiwdFvPpjvPlv3KY5aOuDgcd7M8zM82POlLbtb2tldW19Y7OwVdze2d3bLx0ctlSUSEKbJOKR7PhYUc4EbWqmOe3EkuLQ57Ttj25mfntMpWKRuNeTmHohHggWMIK1kTzXOX/qZfVQ9Xqlsl2xM6Bl4uSkDDkavdJXtx+RJKRCE46Vch071l6KpWaE02mxmygaYzLCA+oaKnBIlZdmR0/RqVH6KIikKaFRpv6eSHGo1CT0TWeI9VAtejPxP89NdHDppUzEiaaCzBcFCUc6QrMEUJ9JSjSfGIKJZOZWRIZYYqJNTkUTgrP48jJpVStOrXJ1VyvXr/M4CnAMJ3AGDlxAHW6hAU0g8AjP8Apv1th6sd6tj3nripXPHMEfWJ8/59WQ6Q==</latexit>

[1, x1, x
2
1, x

3
1]

<latexit sha1_base64="2BpdAKD5Omr5RHneYkZeY3cJOng=">AAAB/HicbVDLSsNAFJ3UV62vaJduBovgQkpSC+qu6MZlBfuANIbJdNIOnUzCzEQMof6KGxeKuPVD3Pk3TtMstPXAHQ7n3Mu9c/yYUaks69sorayurW+UNytb2zu7e+b+QVdGicCkgyMWib6PJGGUk46iipF+LAgKfUZ6/uR65vceiJA04ncqjYkbohGnAcVIackzq459+ujldd/I3zPXM2tW3coBl4ldkBoo0PbMr8EwwklIuMIMSenYVqzcDAlFMSPTyiCRJEZ4gkbE0ZSjkEg3y4+fwmOtDGEQCV1cwVz9PZGhUMo09HVniNRYLnoz8T/PSVRw4WaUx4kiHM8XBQmDKoKzJOCQCoIVSzVBWFB9K8RjJBBWOq+KDsFe/PIy6TbqdrN+edusta6KOMrgEByBE2CDc9ACN6ANOgCDFDyDV/BmPBkvxrvxMW8tGcVMFfyB8fkDCGGTGw==</latexit>
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Nonlinear boundaries
• Idea: can approximate a smooth function with a kth 

order Taylor polynomial (e.g. around 0)

order 
(k) terms when d=1 terms for general d

0

1

2

3

[1]

<latexit sha1_base64="1PRmuM5bPvVG58qij0Qz2PQbq40=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN6KXjxWtB+QhrLZTtqlm03Y3Qil9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5YSq4Nq777RTW1jc2t4rbpZ3dvf2D8uFRSyeZYthkiUhUJ6QaBZfYNNwI7KQKaRwKbIej25nffkKleSIfzTjFIKYDySPOqLHSg+8FvXLFrbpzkFXi5aQCORq98le3n7AsRmmYoFr7npuaYEKV4UzgtNTNNKaUjegAfUsljVEHk/mpU3JmlT6JEmVLGjJXf09MaKz1OA5tZ0zNUC97M/E/z89MdBVMuEwzg5ItFkWZICYhs79JnytkRowtoUxxeythQ6ooMzadkg3BW355lbQuql6ten1fq9Rv8jiKcAKncA4eXEId7qABTWAwgGd4hTdHOC/Ou/OxaC04+cwx/IHz+QPgHY2N</latexit>

[1]

<latexit sha1_base64="1PRmuM5bPvVG58qij0Qz2PQbq40=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN6KXjxWtB+QhrLZTtqlm03Y3Qil9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5YSq4Nq777RTW1jc2t4rbpZ3dvf2D8uFRSyeZYthkiUhUJ6QaBZfYNNwI7KQKaRwKbIej25nffkKleSIfzTjFIKYDySPOqLHSg+8FvXLFrbpzkFXi5aQCORq98le3n7AsRmmYoFr7npuaYEKV4UzgtNTNNKaUjegAfUsljVEHk/mpU3JmlT6JEmVLGjJXf09MaKz1OA5tZ0zNUC97M/E/z89MdBVMuEwzg5ItFkWZICYhs79JnytkRowtoUxxeythQ6ooMzadkg3BW355lbQuql6ten1fq9Rv8jiKcAKncA4eXEId7qABTWAwgGd4hTdHOC/Ou/OxaC04+cwx/IHz+QPgHY2N</latexit>

[1, x1]

<latexit sha1_base64="rVp0sRjRHWaQ435k3lVHs6KCJiM=">AAAB7nicbVBNS8NAEJ34WetX1aOXxSJ4kJJIQb0VvXisYD+gDWWznbRLN5uwuxFL6I/w4kERr/4eb/4bt20O2vpg4PHeDDPzgkRwbVz321lZXVvf2CxsFbd3dvf2SweHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWMbqd+6xGV5rF8MOME/YgOJA85o8ZKrY53/tTz/F6p7FbcGcgy8XJShhz1Xumr249ZGqE0TFCtO56bGD+jynAmcFLsphoTykZ0gB1LJY1Q+9ns3Ak5tUqfhLGyJQ2Zqb8nMhppPY4C2xlRM9SL3lT8z+ukJrzyMy6T1KBk80VhKoiJyfR30ucKmRFjSyhT3N5K2JAqyoxNqGhD8BZfXibNi4pXrVzfV8u1mzyOAhzDCZyBB5dQgzuoQwMYjOAZXuHNSZwX5935mLeuOPnMEfyB8/kDS/2O6Q==</latexit>

[1, x1, x
2
1]

<latexit sha1_base64="dQocOshh0c9MyKFIqssEfmdiExY=">AAAB9HicbVBNS8NAEJ34WetX1aOXxSJ4kJKUgnorevFYwX5AGstmu2mXbjZxd1Msob/DiwdFvPpjvPlv3KY5aOuDgcd7M8zM82POlLbtb2tldW19Y7OwVdze2d3bLx0ctlSUSEKbJOKR7PhYUc4EbWqmOe3EkuLQ57Ttj25mfntMpWKRuNeTmHohHggWMIK1kTzXOX/qZfVQ9Xqlsl2xM6Bl4uSkDDkavdJXtx+RJKRCE46Vch071l6KpWaE02mxmygaYzLCA+oaKnBIlZdmR0/RqVH6KIikKaFRpv6eSHGo1CT0TWeI9VAtejPxP89NdHDppUzEiaaCzBcFCUc6QrMEUJ9JSjSfGIKJZOZWRIZYYqJNTkUTgrP48jJpVStOrXJ1VyvXr/M4CnAMJ3AGDlxAHW6hAU0g8AjP8Apv1th6sd6tj3nripXPHMEfWJ8/59WQ6Q==</latexit>

[1, x1, x
2
1, x

3
1]

<latexit sha1_base64="2BpdAKD5Omr5RHneYkZeY3cJOng=">AAAB/HicbVDLSsNAFJ3UV62vaJduBovgQkpSC+qu6MZlBfuANIbJdNIOnUzCzEQMof6KGxeKuPVD3Pk3TtMstPXAHQ7n3Mu9c/yYUaks69sorayurW+UNytb2zu7e+b+QVdGicCkgyMWib6PJGGUk46iipF+LAgKfUZ6/uR65vceiJA04ncqjYkbohGnAcVIackzq459+ujldd/I3zPXM2tW3coBl4ldkBoo0PbMr8EwwklIuMIMSenYVqzcDAlFMSPTyiCRJEZ4gkbE0ZSjkEg3y4+fwmOtDGEQCV1cwVz9PZGhUMo09HVniNRYLnoz8T/PSVRw4WaUx4kiHM8XBQmDKoKzJOCQCoIVSzVBWFB9K8RjJBBWOq+KDsFe/PIy6TbqdrN+edusta6KOMrgEByBE2CDc9ACN6ANOgCDFDyDV/BmPBkvxrvxMW8tGcVMFfyB8fkDCGGTGw==</latexit>
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• Idea: can approximate a smooth function with a kth 

order Taylor polynomial (e.g. around 0)

order 
(k) terms when d=1 terms for general d

0

1

2

3

[1]

<latexit sha1_base64="1PRmuM5bPvVG58qij0Qz2PQbq40=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN6KXjxWtB+QhrLZTtqlm03Y3Qil9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5YSq4Nq777RTW1jc2t4rbpZ3dvf2D8uFRSyeZYthkiUhUJ6QaBZfYNNwI7KQKaRwKbIej25nffkKleSIfzTjFIKYDySPOqLHSg+8FvXLFrbpzkFXi5aQCORq98le3n7AsRmmYoFr7npuaYEKV4UzgtNTNNKaUjegAfUsljVEHk/mpU3JmlT6JEmVLGjJXf09MaKz1OA5tZ0zNUC97M/E/z89MdBVMuEwzg5ItFkWZICYhs79JnytkRowtoUxxeythQ6ooMzadkg3BW355lbQuql6ten1fq9Rv8jiKcAKncA4eXEId7qABTWAwgGd4hTdHOC/Ou/OxaC04+cwx/IHz+QPgHY2N</latexit>

[1]

<latexit sha1_base64="1PRmuM5bPvVG58qij0Qz2PQbq40=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN6KXjxWtB+QhrLZTtqlm03Y3Qil9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5YSq4Nq777RTW1jc2t4rbpZ3dvf2D8uFRSyeZYthkiUhUJ6QaBZfYNNwI7KQKaRwKbIej25nffkKleSIfzTjFIKYDySPOqLHSg+8FvXLFrbpzkFXi5aQCORq98le3n7AsRmmYoFr7npuaYEKV4UzgtNTNNKaUjegAfUsljVEHk/mpU3JmlT6JEmVLGjJXf09MaKz1OA5tZ0zNUC97M/E/z89MdBVMuEwzg5ItFkWZICYhs79JnytkRowtoUxxeythQ6ooMzadkg3BW355lbQuql6ten1fq9Rv8jiKcAKncA4eXEId7qABTWAwgGd4hTdHOC/Ou/OxaC04+cwx/IHz+QPgHY2N</latexit>

[1, x1]

<latexit sha1_base64="rVp0sRjRHWaQ435k3lVHs6KCJiM=">AAAB7nicbVBNS8NAEJ34WetX1aOXxSJ4kJJIQb0VvXisYD+gDWWznbRLN5uwuxFL6I/w4kERr/4eb/4bt20O2vpg4PHeDDPzgkRwbVz321lZXVvf2CxsFbd3dvf2SweHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWMbqd+6xGV5rF8MOME/YgOJA85o8ZKrY53/tTz/F6p7FbcGcgy8XJShhz1Xumr249ZGqE0TFCtO56bGD+jynAmcFLsphoTykZ0gB1LJY1Q+9ns3Ak5tUqfhLGyJQ2Zqb8nMhppPY4C2xlRM9SL3lT8z+ukJrzyMy6T1KBk80VhKoiJyfR30ucKmRFjSyhT3N5K2JAqyoxNqGhD8BZfXibNi4pXrVzfV8u1mzyOAhzDCZyBB5dQgzuoQwMYjOAZXuHNSZwX5935mLeuOPnMEfyB8/kDS/2O6Q==</latexit>

[1, x1, . . . , xd]

<latexit sha1_base64="nC0TtmtOCf5pZpcc2FY9QtRqISM=">AAAB+3icbZDLSsNAFIYn9VbrLdalm8EiuCglkYK6K7pxWcFeIA1hMpm0QyczYWYiLaGv4saFIm59EXe+jdM2C239YeDjP+dwzvxhyqjSjvNtlTY2t7Z3yruVvf2DwyP7uNpVIpOYdLBgQvZDpAijnHQ01Yz0U0lQEjLSC8d383rviUhFBX/U05T4CRpyGlOMtLECu+q59Ung1gcsEloZjPzArjkNZyG4Dm4BNVCoHdhfg0jgLCFcY4aU8lwn1X6OpKaYkVllkCmSIjxGQ+IZ5Cghys8Xt8/guXEiGAtpHtdw4f6eyFGi1DQJTWeC9Eit1ubmfzUv0/G1n1OeZppwvFwUZwxqAedBwIhKgjWbGkBYUnMrxCMkEdYmrooJwV398jp0Lxtus3Hz0Ky1bos4yuAUnIEL4IIr0AL3oA06AIMJeAav4M2aWS/Wu/WxbC1ZxcwJ+CPr8we1+5Od</latexit>

[1, x1, x
2
1]

<latexit sha1_base64="dQocOshh0c9MyKFIqssEfmdiExY=">AAAB9HicbVBNS8NAEJ34WetX1aOXxSJ4kJKUgnorevFYwX5AGstmu2mXbjZxd1Msob/DiwdFvPpjvPlv3KY5aOuDgcd7M8zM82POlLbtb2tldW19Y7OwVdze2d3bLx0ctlSUSEKbJOKR7PhYUc4EbWqmOe3EkuLQ57Ttj25mfntMpWKRuNeTmHohHggWMIK1kTzXOX/qZfVQ9Xqlsl2xM6Bl4uSkDDkavdJXtx+RJKRCE46Vch071l6KpWaE02mxmygaYzLCA+oaKnBIlZdmR0/RqVH6KIikKaFRpv6eSHGo1CT0TWeI9VAtejPxP89NdHDppUzEiaaCzBcFCUc6QrMEUJ9JSjSfGIKJZOZWRIZYYqJNTkUTgrP48jJpVStOrXJ1VyvXr/M4CnAMJ3AGDlxAHW6hAU0g8AjP8Apv1th6sd6tj3nripXPHMEfWJ8/59WQ6Q==</latexit>

[1, x1, x
2
1, x

3
1]

<latexit sha1_base64="2BpdAKD5Omr5RHneYkZeY3cJOng=">AAAB/HicbVDLSsNAFJ3UV62vaJduBovgQkpSC+qu6MZlBfuANIbJdNIOnUzCzEQMof6KGxeKuPVD3Pk3TtMstPXAHQ7n3Mu9c/yYUaks69sorayurW+UNytb2zu7e+b+QVdGicCkgyMWib6PJGGUk46iipF+LAgKfUZ6/uR65vceiJA04ncqjYkbohGnAcVIackzq459+ujldd/I3zPXM2tW3coBl4ldkBoo0PbMr8EwwklIuMIMSenYVqzcDAlFMSPTyiCRJEZ4gkbE0ZSjkEg3y4+fwmOtDGEQCV1cwVz9PZGhUMo09HVniNRYLnoz8T/PSVRw4WaUx4kiHM8XBQmDKoKzJOCQCoIVSzVBWFB9K8RjJBBWOq+KDsFe/PIy6TbqdrN+edusta6KOMrgEByBE2CDc9ACN6ANOgCDFDyDV/BmPBkvxrvxMW8tGcVMFfyB8fkDCGGTGw==</latexit>
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• Idea: can approximate a smooth function with a kth 

order Taylor polynomial (e.g. around 0)

order 
(k) terms when d=1 terms for general d

0
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2

3

[1]

<latexit sha1_base64="1PRmuM5bPvVG58qij0Qz2PQbq40=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN6KXjxWtB+QhrLZTtqlm03Y3Qil9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5YSq4Nq777RTW1jc2t4rbpZ3dvf2D8uFRSyeZYthkiUhUJ6QaBZfYNNwI7KQKaRwKbIej25nffkKleSIfzTjFIKYDySPOqLHSg+8FvXLFrbpzkFXi5aQCORq98le3n7AsRmmYoFr7npuaYEKV4UzgtNTNNKaUjegAfUsljVEHk/mpU3JmlT6JEmVLGjJXf09MaKz1OA5tZ0zNUC97M/E/z89MdBVMuEwzg5ItFkWZICYhs79JnytkRowtoUxxeythQ6ooMzadkg3BW355lbQuql6ten1fq9Rv8jiKcAKncA4eXEId7qABTWAwgGd4hTdHOC/Ou/OxaC04+cwx/IHz+QPgHY2N</latexit>

[1]

<latexit sha1_base64="1PRmuM5bPvVG58qij0Qz2PQbq40=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN6KXjxWtB+QhrLZTtqlm03Y3Qil9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5YSq4Nq777RTW1jc2t4rbpZ3dvf2D8uFRSyeZYthkiUhUJ6QaBZfYNNwI7KQKaRwKbIej25nffkKleSIfzTjFIKYDySPOqLHSg+8FvXLFrbpzkFXi5aQCORq98le3n7AsRmmYoFr7npuaYEKV4UzgtNTNNKaUjegAfUsljVEHk/mpU3JmlT6JEmVLGjJXf09MaKz1OA5tZ0zNUC97M/E/z89MdBVMuEwzg5ItFkWZICYhs79JnytkRowtoUxxeythQ6ooMzadkg3BW355lbQuql6ten1fq9Rv8jiKcAKncA4eXEId7qABTWAwgGd4hTdHOC/Ou/OxaC04+cwx/IHz+QPgHY2N</latexit>

[1, x1]

<latexit sha1_base64="rVp0sRjRHWaQ435k3lVHs6KCJiM=">AAAB7nicbVBNS8NAEJ34WetX1aOXxSJ4kJJIQb0VvXisYD+gDWWznbRLN5uwuxFL6I/w4kERr/4eb/4bt20O2vpg4PHeDDPzgkRwbVz321lZXVvf2CxsFbd3dvf2SweHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWMbqd+6xGV5rF8MOME/YgOJA85o8ZKrY53/tTz/F6p7FbcGcgy8XJShhz1Xumr249ZGqE0TFCtO56bGD+jynAmcFLsphoTykZ0gB1LJY1Q+9ns3Ak5tUqfhLGyJQ2Zqb8nMhppPY4C2xlRM9SL3lT8z+ukJrzyMy6T1KBk80VhKoiJyfR30ucKmRFjSyhT3N5K2JAqyoxNqGhD8BZfXibNi4pXrVzfV8u1mzyOAhzDCZyBB5dQgzuoQwMYjOAZXuHNSZwX5935mLeuOPnMEfyB8/kDS/2O6Q==</latexit>

[1, x1, . . . , xd]

<latexit sha1_base64="nC0TtmtOCf5pZpcc2FY9QtRqISM=">AAAB+3icbZDLSsNAFIYn9VbrLdalm8EiuCglkYK6K7pxWcFeIA1hMpm0QyczYWYiLaGv4saFIm59EXe+jdM2C239YeDjP+dwzvxhyqjSjvNtlTY2t7Z3yruVvf2DwyP7uNpVIpOYdLBgQvZDpAijnHQ01Yz0U0lQEjLSC8d383rviUhFBX/U05T4CRpyGlOMtLECu+q59Ung1gcsEloZjPzArjkNZyG4Dm4BNVCoHdhfg0jgLCFcY4aU8lwn1X6OpKaYkVllkCmSIjxGQ+IZ5Cghys8Xt8/guXEiGAtpHtdw4f6eyFGi1DQJTWeC9Eit1ubmfzUv0/G1n1OeZppwvFwUZwxqAedBwIhKgjWbGkBYUnMrxCMkEdYmrooJwV398jp0Lxtus3Hz0Ky1bos4yuAUnIEL4IIr0AL3oA06AIMJeAav4M2aWS/Wu/WxbC1ZxcwJ+CPr8we1+5Od</latexit>

[1, x1, x
2
1]

<latexit sha1_base64="dQocOshh0c9MyKFIqssEfmdiExY=">AAAB9HicbVBNS8NAEJ34WetX1aOXxSJ4kJKUgnorevFYwX5AGstmu2mXbjZxd1Msob/DiwdFvPpjvPlv3KY5aOuDgcd7M8zM82POlLbtb2tldW19Y7OwVdze2d3bLx0ctlSUSEKbJOKR7PhYUc4EbWqmOe3EkuLQ57Ttj25mfntMpWKRuNeTmHohHggWMIK1kTzXOX/qZfVQ9Xqlsl2xM6Bl4uSkDDkavdJXtx+RJKRCE46Vch071l6KpWaE02mxmygaYzLCA+oaKnBIlZdmR0/RqVH6KIikKaFRpv6eSHGo1CT0TWeI9VAtejPxP89NdHDppUzEiaaCzBcFCUc6QrMEUJ9JSjSfGIKJZOZWRIZYYqJNTkUTgrP48jJpVStOrXJ1VyvXr/M4CnAMJ3AGDlxAHW6hAU0g8AjP8Apv1th6sd6tj3nripXPHMEfWJ8/59WQ6Q==</latexit>

[1, x1, . . . , xd,

<latexit sha1_base64="B+sTDnRYFbvxoB/VVrz2TJ4Sxg0=">AAAB+3icbZDLSsNAFIYn9VbrLdalm8EiuCglkYK6K7pxWcFeIA1hMpm0QyczYWYiLaGv4saFIm59EXe+jdM2C239YeDjP+dwzvxhyqjSjvNtlTY2t7Z3yruVvf2DwyP7uNpVIpOYdLBgQvZDpAijnHQ01Yz0U0lQEjLSC8d383rviUhFBX/U05T4CRpyGlOMtLECu+q59Ung1gcsEloZjOqBXXMazkJwHdwCaqBQO7C/BpHAWUK4xgwp5blOqv0cSU0xI7PKIFMkRXiMhsQzyFFClJ8vbp/Bc+NEMBbSPK7hwv09kaNEqWkSms4E6ZFarc3N/2pepuNrP6c8zTTheLkozhjUAs6DgBGVBGs2NYCwpOZWiEdIIqxNXBUTgrv65XXoXjbcZuPmoVlr3RZxlMEpOAMXwAVXoAXuQRt0AAYT8AxewZs1s16sd+tj2VqyipkT8EfW5w9rt5Ns</latexit>

[1, x1, x
2
1, x

3
1]

<latexit sha1_base64="2BpdAKD5Omr5RHneYkZeY3cJOng=">AAAB/HicbVDLSsNAFJ3UV62vaJduBovgQkpSC+qu6MZlBfuANIbJdNIOnUzCzEQMof6KGxeKuPVD3Pk3TtMstPXAHQ7n3Mu9c/yYUaks69sorayurW+UNytb2zu7e+b+QVdGicCkgyMWib6PJGGUk46iipF+LAgKfUZ6/uR65vceiJA04ncqjYkbohGnAcVIackzq459+ujldd/I3zPXM2tW3coBl4ldkBoo0PbMr8EwwklIuMIMSenYVqzcDAlFMSPTyiCRJEZ4gkbE0ZSjkEg3y4+fwmOtDGEQCV1cwVz9PZGhUMo09HVniNRYLnoz8T/PSVRw4WaUx4kiHM8XBQmDKoKzJOCQCoIVSzVBWFB9K8RjJBBWOq+KDsFe/PIy6TbqdrN+edusta6KOMrgEByBE2CDc9ACN6ANOgCDFDyDV/BmPBkvxrvxMW8tGcVMFfyB8fkDCGGTGw==</latexit>

x2
1, x1x2, . . . , xd�1xd, x

2
d]

<latexit sha1_base64="aTjviG8WICcr3SyGgV7tXNYGIYE=">AAACEnicbVC7TsMwFHV4lvIKMLJYVEggQZVUlYCtgoWxSPQhtWnkOE5r1Ykj20Gton4DC7/CwgBCrExs/A1OmwFajmTd43PulX2PFzMqlWV9G0vLK6tr64WN4ubW9s6uubfflDwRmDQwZ1y0PSQJoxFpKKoYaceCoNBjpOUNbzK/9UCEpDy6V+OYOCHqRzSgGCktuebpyLV7lTOoy8jVtct8rmR2T/1zezJy/Yz7vYrjmiWrbE0BF4mdkxLIUXfNr67PcRKSSGGGpOzYVqycFAlFMSOTYjeRJEZ4iPqko2mEQiKddLrSBB5rxYcBF/pECk7V3xMpCqUch57uDJEayHkvE//zOokKLp2URnGiSIRnDwUJg4rDLB/oU0GwYmNNEBZU/xXiARIIK51iUYdgz6+8SJqVsl0tX91VS7XrPI4COARH4ATY4ALUwC2ogwbA4BE8g1fwZjwZL8a78TFrXTLymQPwB8bnD6osm6A=</latexit>
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Nonlinear boundaries
• Idea: can approximate a smooth function with a kth 

order Taylor polynomial (e.g. around 0)

order 
(k) terms when d=1 terms for general d

0

1

2

3

[1]

<latexit sha1_base64="1PRmuM5bPvVG58qij0Qz2PQbq40=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN6KXjxWtB+QhrLZTtqlm03Y3Qil9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5YSq4Nq777RTW1jc2t4rbpZ3dvf2D8uFRSyeZYthkiUhUJ6QaBZfYNNwI7KQKaRwKbIej25nffkKleSIfzTjFIKYDySPOqLHSg+8FvXLFrbpzkFXi5aQCORq98le3n7AsRmmYoFr7npuaYEKV4UzgtNTNNKaUjegAfUsljVEHk/mpU3JmlT6JEmVLGjJXf09MaKz1OA5tZ0zNUC97M/E/z89MdBVMuEwzg5ItFkWZICYhs79JnytkRowtoUxxeythQ6ooMzadkg3BW355lbQuql6ten1fq9Rv8jiKcAKncA4eXEId7qABTWAwgGd4hTdHOC/Ou/OxaC04+cwx/IHz+QPgHY2N</latexit>

[1]

<latexit sha1_base64="1PRmuM5bPvVG58qij0Qz2PQbq40=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN6KXjxWtB+QhrLZTtqlm03Y3Qil9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5YSq4Nq777RTW1jc2t4rbpZ3dvf2D8uFRSyeZYthkiUhUJ6QaBZfYNNwI7KQKaRwKbIej25nffkKleSIfzTjFIKYDySPOqLHSg+8FvXLFrbpzkFXi5aQCORq98le3n7AsRmmYoFr7npuaYEKV4UzgtNTNNKaUjegAfUsljVEHk/mpU3JmlT6JEmVLGjJXf09MaKz1OA5tZ0zNUC97M/E/z89MdBVMuEwzg5ItFkWZICYhs79JnytkRowtoUxxeythQ6ooMzadkg3BW355lbQuql6ten1fq9Rv8jiKcAKncA4eXEId7qABTWAwgGd4hTdHOC/Ou/OxaC04+cwx/IHz+QPgHY2N</latexit>

[1, x1]

<latexit sha1_base64="rVp0sRjRHWaQ435k3lVHs6KCJiM=">AAAB7nicbVBNS8NAEJ34WetX1aOXxSJ4kJJIQb0VvXisYD+gDWWznbRLN5uwuxFL6I/w4kERr/4eb/4bt20O2vpg4PHeDDPzgkRwbVz321lZXVvf2CxsFbd3dvf2SweHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWMbqd+6xGV5rF8MOME/YgOJA85o8ZKrY53/tTz/F6p7FbcGcgy8XJShhz1Xumr249ZGqE0TFCtO56bGD+jynAmcFLsphoTykZ0gB1LJY1Q+9ns3Ak5tUqfhLGyJQ2Zqb8nMhppPY4C2xlRM9SL3lT8z+ukJrzyMy6T1KBk80VhKoiJyfR30ucKmRFjSyhT3N5K2JAqyoxNqGhD8BZfXibNi4pXrVzfV8u1mzyOAhzDCZyBB5dQgzuoQwMYjOAZXuHNSZwX5935mLeuOPnMEfyB8/kDS/2O6Q==</latexit>

[1, x1, . . . , xd]

<latexit sha1_base64="nC0TtmtOCf5pZpcc2FY9QtRqISM=">AAAB+3icbZDLSsNAFIYn9VbrLdalm8EiuCglkYK6K7pxWcFeIA1hMpm0QyczYWYiLaGv4saFIm59EXe+jdM2C239YeDjP+dwzvxhyqjSjvNtlTY2t7Z3yruVvf2DwyP7uNpVIpOYdLBgQvZDpAijnHQ01Yz0U0lQEjLSC8d383rviUhFBX/U05T4CRpyGlOMtLECu+q59Ung1gcsEloZjPzArjkNZyG4Dm4BNVCoHdhfg0jgLCFcY4aU8lwn1X6OpKaYkVllkCmSIjxGQ+IZ5Cghys8Xt8/guXEiGAtpHtdw4f6eyFGi1DQJTWeC9Eit1ubmfzUv0/G1n1OeZppwvFwUZwxqAedBwIhKgjWbGkBYUnMrxCMkEdYmrooJwV398jp0Lxtus3Hz0Ky1bos4yuAUnIEL4IIr0AL3oA06AIMJeAav4M2aWS/Wu/WxbC1ZxcwJ+CPr8we1+5Od</latexit>

[1, x1, x
2
1]

<latexit sha1_base64="dQocOshh0c9MyKFIqssEfmdiExY=">AAAB9HicbVBNS8NAEJ34WetX1aOXxSJ4kJKUgnorevFYwX5AGstmu2mXbjZxd1Msob/DiwdFvPpjvPlv3KY5aOuDgcd7M8zM82POlLbtb2tldW19Y7OwVdze2d3bLx0ctlSUSEKbJOKR7PhYUc4EbWqmOe3EkuLQ57Ttj25mfntMpWKRuNeTmHohHggWMIK1kTzXOX/qZfVQ9Xqlsl2xM6Bl4uSkDDkavdJXtx+RJKRCE46Vch071l6KpWaE02mxmygaYzLCA+oaKnBIlZdmR0/RqVH6KIikKaFRpv6eSHGo1CT0TWeI9VAtejPxP89NdHDppUzEiaaCzBcFCUc6QrMEUJ9JSjSfGIKJZOZWRIZYYqJNTkUTgrP48jJpVStOrXJ1VyvXr/M4CnAMJ3AGDlxAHW6hAU0g8AjP8Apv1th6sd6tj3nripXPHMEfWJ8/59WQ6Q==</latexit>

[1, x1, . . . , xd,

<latexit sha1_base64="B+sTDnRYFbvxoB/VVrz2TJ4Sxg0=">AAAB+3icbZDLSsNAFIYn9VbrLdalm8EiuCglkYK6K7pxWcFeIA1hMpm0QyczYWYiLaGv4saFIm59EXe+jdM2C239YeDjP+dwzvxhyqjSjvNtlTY2t7Z3yruVvf2DwyP7uNpVIpOYdLBgQvZDpAijnHQ01Yz0U0lQEjLSC8d383rviUhFBX/U05T4CRpyGlOMtLECu+q59Ung1gcsEloZjOqBXXMazkJwHdwCaqBQO7C/BpHAWUK4xgwp5blOqv0cSU0xI7PKIFMkRXiMhsQzyFFClJ8vbp/Bc+NEMBbSPK7hwv09kaNEqWkSms4E6ZFarc3N/2pepuNrP6c8zTTheLkozhjUAs6DgBGVBGs2NYCwpOZWiEdIIqxNXBUTgrv65XXoXjbcZuPmoVlr3RZxlMEpOAMXwAVXoAXuQRt0AAYT8AxewZs1s16sd+tj2VqyipkT8EfW5w9rt5Ns</latexit>

[1, x1, x
2
1, x

3
1]

<latexit sha1_base64="2BpdAKD5Omr5RHneYkZeY3cJOng=">AAAB/HicbVDLSsNAFJ3UV62vaJduBovgQkpSC+qu6MZlBfuANIbJdNIOnUzCzEQMof6KGxeKuPVD3Pk3TtMstPXAHQ7n3Mu9c/yYUaks69sorayurW+UNytb2zu7e+b+QVdGicCkgyMWib6PJGGUk46iipF+LAgKfUZ6/uR65vceiJA04ncqjYkbohGnAcVIackzq459+ujldd/I3zPXM2tW3coBl4ldkBoo0PbMr8EwwklIuMIMSenYVqzcDAlFMSPTyiCRJEZ4gkbE0ZSjkEg3y4+fwmOtDGEQCV1cwVz9PZGhUMo09HVniNRYLnoz8T/PSVRw4WaUx4kiHM8XBQmDKoKzJOCQCoIVSzVBWFB9K8RjJBBWOq+KDsFe/PIy6TbqdrN+edusta6KOMrgEByBE2CDc9ACN6ANOgCDFDyDV/BmPBkvxrvxMW8tGcVMFfyB8fkDCGGTGw==</latexit>

x2
1, x1x2, . . . , xd�1xd, x

2
d]

<latexit sha1_base64="aTjviG8WICcr3SyGgV7tXNYGIYE=">AAACEnicbVC7TsMwFHV4lvIKMLJYVEggQZVUlYCtgoWxSPQhtWnkOE5r1Ykj20Gton4DC7/CwgBCrExs/A1OmwFajmTd43PulX2PFzMqlWV9G0vLK6tr64WN4ubW9s6uubfflDwRmDQwZ1y0PSQJoxFpKKoYaceCoNBjpOUNbzK/9UCEpDy6V+OYOCHqRzSgGCktuebpyLV7lTOoy8jVtct8rmR2T/1zezJy/Yz7vYrjmiWrbE0BF4mdkxLIUXfNr67PcRKSSGGGpOzYVqycFAlFMSOTYjeRJEZ4iPqko2mEQiKddLrSBB5rxYcBF/pECk7V3xMpCqUch57uDJEayHkvE//zOokKLp2URnGiSIRnDwUJg4rDLB/oU0GwYmNNEBZU/xXiARIIK51iUYdgz6+8SJqVsl0tX91VS7XrPI4COARH4ATY4ALUwC2ogwbA4BE8g1fwZjwZL8a78TFrXTLymQPwB8bnD6osm6A=</latexit>

[1, x1, . . . , xd,

<latexit sha1_base64="B+sTDnRYFbvxoB/VVrz2TJ4Sxg0=">AAAB+3icbZDLSsNAFIYn9VbrLdalm8EiuCglkYK6K7pxWcFeIA1hMpm0QyczYWYiLaGv4saFIm59EXe+jdM2C239YeDjP+dwzvxhyqjSjvNtlTY2t7Z3yruVvf2DwyP7uNpVIpOYdLBgQvZDpAijnHQ01Yz0U0lQEjLSC8d383rviUhFBX/U05T4CRpyGlOMtLECu+q59Ung1gcsEloZjOqBXXMazkJwHdwCaqBQO7C/BpHAWUK4xgwp5blOqv0cSU0xI7PKIFMkRXiMhsQzyFFClJ8vbp/Bc+NEMBbSPK7hwv09kaNEqWkSms4E6ZFarc3N/2pepuNrP6c8zTTheLkozhjUAs6DgBGVBGs2NYCwpOZWiEdIIqxNXBUTgrv65XXoXjbcZuPmoVlr3RZxlMEpOAMXwAVXoAXuQRt0AAYT8AxewZs1s16sd+tj2VqyipkT8EfW5w9rt5Ns</latexit>

x2
1, x1x2, . . . , xd�1xd, x

2
d,

<latexit sha1_base64="S49BsdGZoaPc8HG27+nJSVgqQ7Q=">AAACEnicbVC7TsMwFHXKq5RXgJHFokICCaqkqgRsFSyMRaIPqQ2R4zitVSeObAe1ivoNLPwKCwMIsTKx8Tc4bQZoOZJ1j889V/Y9XsyoVJb1bRSWlldW14rrpY3Nre0dc3evJXkiMGlizrjoeEgSRiPSVFQx0okFQaHHSNsbXmf99gMRkvLoTo1j4oSoH9GAYqS05JonI9e+r55CXUaurj3mcyWze+qf2ZOR62fc1xbXLFsVawq4SOyclEGOhmt+9XyOk5BECjMkZde2YuWkSCiKGZmUeokkMcJD1CddTSMUEumk05Um8EgrPgy40CdScKr+nkhRKOU49LQzRGog53uZ+F+vm6jgwklpFCeKRHj2UJAwqDjM8oE+FQQrNtYEYUH1XyEeIIGw0imWdAj2/MqLpFWt2LXK5W2tXL/K4yiCA3AIjoENzkEd3IAGaAIMHsEzeAVvxpPxYrwbHzNrwchn9sEfGJ8/X+ibbw==</latexit>

x3
1, x

2
1x2, x1x2x3, . . . , x

3
d]

<latexit sha1_base64="uCtrJmcszUpVL9nRsga2m6v0wjQ=">AAACEnicbVDLSsNAFJ34rPUVdelmsAgKpSRtQd0V3bisYB/QpmEymbRDJw9mJtIS+g1u/BU3LhRx68qdf+MkzUJbDwz3cM693LnHiRgV0jC+tZXVtfWNzcJWcXtnd29fPzhsizDmmLRwyELedZAgjAakJalkpBtxgnyHkY4zvkn9zgPhgobBvZxGxPLRMKAexUgqydbPJ7Y5qJVhWqoTu5oxVSd2rdxnbihFqriDmmXrJaNiZIDLxMxJCeRo2vpX3w1x7JNAYoaE6JlGJK0EcUkxI7NiPxYkQniMhqSnaIB8IqwkO2kGT5XiQi/k6gUSZurviQT5Qkx9R3X6SI7EopeK/3m9WHqXVkKDKJYkwPNFXsygDGGaD3QpJ1iyqSIIc6r+CvEIcYSlSrGoQjAXT14m7WrFrFeu7uqlxnUeRwEcgxNwBkxwARrgFjRBC2DwCJ7BK3jTnrQX7V37mLeuaPnMEfgD7fMHQ8KbYQ==</latexit>
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+ • Training error is 0! 
• But seems like our 

classifier is overfitting

• How can we detect overfitting? 
• How can we avoid overfitting?
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Evaluation of a learning algorithm
• How good is our learning 

algorithm on data like ours?
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Evaluation of a learning algorithm

• Idea: use full data for training and 
then report training error

• How good is our learning 
algorithm on data like ours?
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Evaluation of a learning algorithm

• Idea: use full data for training and 
then report training error 

• Idea: reserve some data for testing

• How good is our learning 
algorithm on data like ours?
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Evaluation of a learning algorithm
x(1)

<latexit sha1_base64="zGoqMzp4iDsG8397zyI3iJbhjNQ=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBDiJexKQL0FvXiMYB6QxDA76U2GzM4uM7NiWPIRXjwo4tXv8ebfOEn2oIkFDUVVN91dfiy4Nq777aysrq1vbOa28ts7u3v7hYPDho4SxbDOIhGplk81Ci6xbrgR2IoV0tAX2PRHN1O/+YhK80jem3GM3ZAOJA84o8ZKzaeHtOSdTXqFolt2ZyDLxMtIETLUeoWvTj9iSYjSMEG1bntubLopVYYzgZN8J9EYUzaiA2xbKmmIupvOzp2QU6v0SRApW9KQmfp7IqWh1uPQt50hNUO96E3F/7x2YoLLbsplnBiUbL4oSAQxEZn+TvpcITNibAllittbCRtSRZmxCeVtCN7iy8ukcV72KuWru0qxep3FkYNjOIESeHABVbiFGtSBwQie4RXenNh5cd6dj3nripPNHMEfOJ8/msCPHA==</latexit>

• Idea: use full data for training and 
then report training error 

• Idea: reserve some data for testing

x(n)

<latexit sha1_base64="fiaCTiQKV6O6xKP08PykvjL/bQY=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBDiJexKQL0FvXiMYB6QxDA7mU2GzM4uM71iWPIRXjwo4tXv8ebfOEn2oIkFDUVVN91dfiyFQdf9dlZW19Y3NnNb+e2d3b39wsFhw0SJZrzOIhnplk8Nl0LxOgqUvBVrTkNf8qY/upn6zUeujYjUPY5j3g3pQIlAMIpWaj49pCV1NukVim7ZnYEsEy8jRchQ6xW+Ov2IJSFXyCQ1pu25MXZTqlEwySf5TmJ4TNmIDnjbUkVDbrrp7NwJObVKnwSRtqWQzNTfEykNjRmHvu0MKQ7NojcV//PaCQaX3VSoOEGu2HxRkEiCEZn+TvpCc4ZybAllWthbCRtSTRnahPI2BG/x5WXSOC97lfLVXaVYvc7iyMExnEAJPLiAKtxCDerAYATP8ApvTuy8OO/Ox7x1xclmjuAPnM8f966PWQ==</latexit>

• How good is our learning 
algorithm on data like ours?
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Evaluation of a learning algorithm
x(1)

<latexit sha1_base64="zGoqMzp4iDsG8397zyI3iJbhjNQ=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBDiJexKQL0FvXiMYB6QxDA76U2GzM4uM7NiWPIRXjwo4tXv8ebfOEn2oIkFDUVVN91dfiy4Nq777aysrq1vbOa28ts7u3v7hYPDho4SxbDOIhGplk81Ci6xbrgR2IoV0tAX2PRHN1O/+YhK80jem3GM3ZAOJA84o8ZKzaeHtOSdTXqFolt2ZyDLxMtIETLUeoWvTj9iSYjSMEG1bntubLopVYYzgZN8J9EYUzaiA2xbKmmIupvOzp2QU6v0SRApW9KQmfp7IqWh1uPQt50hNUO96E3F/7x2YoLLbsplnBiUbL4oSAQxEZn+TvpcITNibAllittbCRtSRZmxCeVtCN7iy8ukcV72KuWru0qxep3FkYNjOIESeHABVbiFGtSBwQie4RXenNh5cd6dj3nripPNHMEfOJ8/msCPHA==</latexit>

• Idea: use full data for training and 
then report training error 

• Idea: reserve some data for testing

x(n)

<latexit sha1_base64="fiaCTiQKV6O6xKP08PykvjL/bQY=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBDiJexKQL0FvXiMYB6QxDA7mU2GzM4uM71iWPIRXjwo4tXv8ebfOEn2oIkFDUVVN91dfiyFQdf9dlZW19Y3NnNb+e2d3b39wsFhw0SJZrzOIhnplk8Nl0LxOgqUvBVrTkNf8qY/upn6zUeujYjUPY5j3g3pQIlAMIpWaj49pCV1NukVim7ZnYEsEy8jRchQ6xW+Ov2IJSFXyCQ1pu25MXZTqlEwySf5TmJ4TNmIDnjbUkVDbrrp7NwJObVKnwSRtqWQzNTfEykNjRmHvu0MKQ7NojcV//PaCQaX3VSoOEGu2HxRkEiCEZn+TvpCc4ZybAllWthbCRtSTRnahPI2BG/x5WXSOC97lfLVXaVYvc7iyMExnEAJPLiAKtxCDerAYATP8ApvTuy8OO/Ox7x1xclmjuAPnM8f966PWQ==</latexit>

• How good is our learning 
algorithm on data like ours? train test
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Evaluation of a learning algorithm
x(1)

<latexit sha1_base64="zGoqMzp4iDsG8397zyI3iJbhjNQ=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBDiJexKQL0FvXiMYB6QxDA76U2GzM4uM7NiWPIRXjwo4tXv8ebfOEn2oIkFDUVVN91dfiy4Nq777aysrq1vbOa28ts7u3v7hYPDho4SxbDOIhGplk81Ci6xbrgR2IoV0tAX2PRHN1O/+YhK80jem3GM3ZAOJA84o8ZKzaeHtOSdTXqFolt2ZyDLxMtIETLUeoWvTj9iSYjSMEG1bntubLopVYYzgZN8J9EYUzaiA2xbKmmIupvOzp2QU6v0SRApW9KQmfp7IqWh1uPQt50hNUO96E3F/7x2YoLLbsplnBiUbL4oSAQxEZn+TvpcITNibAllittbCRtSRZmxCeVtCN7iy8ukcV72KuWru0qxep3FkYNjOIESeHABVbiFGtSBwQie4RXenNh5cd6dj3nripPNHMEfOJ8/msCPHA==</latexit>

• Idea: use full data for training and 
then report training error 

• Idea: reserve some data for testing

x(n)

<latexit sha1_base64="fiaCTiQKV6O6xKP08PykvjL/bQY=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBDiJexKQL0FvXiMYB6QxDA7mU2GzM4uM71iWPIRXjwo4tXv8ebfOEn2oIkFDUVVN91dfiyFQdf9dlZW19Y3NnNb+e2d3b39wsFhw0SJZrzOIhnplk8Nl0LxOgqUvBVrTkNf8qY/upn6zUeujYjUPY5j3g3pQIlAMIpWaj49pCV1NukVim7ZnYEsEy8jRchQ6xW+Ov2IJSFXyCQ1pu25MXZTqlEwySf5TmJ4TNmIDnjbUkVDbrrp7NwJObVKnwSRtqWQzNTfEykNjRmHvu0MKQ7NojcV//PaCQaX3VSoOEGu2HxRkEiCEZn+TvpCc4ZybAllWthbCRtSTRnahPI2BG/x5WXSOC97lfLVXaVYvc7iyMExnEAJPLiAKtxCDerAYATP8ApvTuy8OO/Ox7x1xclmjuAPnM8f966PWQ==</latexit>

• How good is our learning 
algorithm on data like ours? train test
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Evaluation of a learning algorithm
x(1)

<latexit sha1_base64="zGoqMzp4iDsG8397zyI3iJbhjNQ=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBDiJexKQL0FvXiMYB6QxDA76U2GzM4uM7NiWPIRXjwo4tXv8ebfOEn2oIkFDUVVN91dfiy4Nq777aysrq1vbOa28ts7u3v7hYPDho4SxbDOIhGplk81Ci6xbrgR2IoV0tAX2PRHN1O/+YhK80jem3GM3ZAOJA84o8ZKzaeHtOSdTXqFolt2ZyDLxMtIETLUeoWvTj9iSYjSMEG1bntubLopVYYzgZN8J9EYUzaiA2xbKmmIupvOzp2QU6v0SRApW9KQmfp7IqWh1uPQt50hNUO96E3F/7x2YoLLbsplnBiUbL4oSAQxEZn+TvpcITNibAllittbCRtSRZmxCeVtCN7iy8ukcV72KuWru0qxep3FkYNjOIESeHABVbiFGtSBwQie4RXenNh5cd6dj3nripPNHMEfOJ8/msCPHA==</latexit>

• Idea: use full data for training and 
then report training error 

• Idea: reserve some data for testing 
• More training data: closer to 

training on full data

x(n)

<latexit sha1_base64="fiaCTiQKV6O6xKP08PykvjL/bQY=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBDiJexKQL0FvXiMYB6QxDA7mU2GzM4uM71iWPIRXjwo4tXv8ebfOEn2oIkFDUVVN91dfiyFQdf9dlZW19Y3NnNb+e2d3b39wsFhw0SJZrzOIhnplk8Nl0LxOgqUvBVrTkNf8qY/upn6zUeujYjUPY5j3g3pQIlAMIpWaj49pCV1NukVim7ZnYEsEy8jRchQ6xW+Ov2IJSFXyCQ1pu25MXZTqlEwySf5TmJ4TNmIDnjbUkVDbrrp7NwJObVKnwSRtqWQzNTfEykNjRmHvu0MKQ7NojcV//PaCQaX3VSoOEGu2HxRkEiCEZn+TvpCc4ZybAllWthbCRtSTRnahPI2BG/x5WXSOC97lfLVXaVYvc7iyMExnEAJPLiAKtxCDerAYATP8ApvTuy8OO/Ox7x1xclmjuAPnM8f966PWQ==</latexit>

• How good is our learning 
algorithm on data like ours? train test
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Evaluation of a learning algorithm
x(1)

<latexit sha1_base64="zGoqMzp4iDsG8397zyI3iJbhjNQ=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBDiJexKQL0FvXiMYB6QxDA76U2GzM4uM7NiWPIRXjwo4tXv8ebfOEn2oIkFDUVVN91dfiy4Nq777aysrq1vbOa28ts7u3v7hYPDho4SxbDOIhGplk81Ci6xbrgR2IoV0tAX2PRHN1O/+YhK80jem3GM3ZAOJA84o8ZKzaeHtOSdTXqFolt2ZyDLxMtIETLUeoWvTj9iSYjSMEG1bntubLopVYYzgZN8J9EYUzaiA2xbKmmIupvOzp2QU6v0SRApW9KQmfp7IqWh1uPQt50hNUO96E3F/7x2YoLLbsplnBiUbL4oSAQxEZn+TvpcITNibAllittbCRtSRZmxCeVtCN7iy8ukcV72KuWru0qxep3FkYNjOIESeHABVbiFGtSBwQie4RXenNh5cd6dj3nripPNHMEfOJ8/msCPHA==</latexit>

• Idea: use full data for training and 
then report training error 

• Idea: reserve some data for testing 
• More training data: closer to 

training on full data 
• More testing data: less noisy 

estimate of performance

x(n)

<latexit sha1_base64="fiaCTiQKV6O6xKP08PykvjL/bQY=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBDiJexKQL0FvXiMYB6QxDA7mU2GzM4uM71iWPIRXjwo4tXv8ebfOEn2oIkFDUVVN91dfiyFQdf9dlZW19Y3NnNb+e2d3b39wsFhw0SJZrzOIhnplk8Nl0LxOgqUvBVrTkNf8qY/upn6zUeujYjUPY5j3g3pQIlAMIpWaj49pCV1NukVim7ZnYEsEy8jRchQ6xW+Ov2IJSFXyCQ1pu25MXZTqlEwySf5TmJ4TNmIDnjbUkVDbrrp7NwJObVKnwSRtqWQzNTfEykNjRmHvu0MKQ7NojcV//PaCQaX3VSoOEGu2HxRkEiCEZn+TvpCc4ZybAllWthbCRtSTRnahPI2BG/x5WXSOC97lfLVXaVYvc7iyMExnEAJPLiAKtxCDerAYATP8ApvTuy8OO/Ox7x1xclmjuAPnM8f966PWQ==</latexit>

• How good is our learning 
algorithm on data like ours? train test
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Evaluation of a learning algorithm
x(1)

<latexit sha1_base64="zGoqMzp4iDsG8397zyI3iJbhjNQ=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBDiJexKQL0FvXiMYB6QxDA76U2GzM4uM7NiWPIRXjwo4tXv8ebfOEn2oIkFDUVVN91dfiy4Nq777aysrq1vbOa28ts7u3v7hYPDho4SxbDOIhGplk81Ci6xbrgR2IoV0tAX2PRHN1O/+YhK80jem3GM3ZAOJA84o8ZKzaeHtOSdTXqFolt2ZyDLxMtIETLUeoWvTj9iSYjSMEG1bntubLopVYYzgZN8J9EYUzaiA2xbKmmIupvOzp2QU6v0SRApW9KQmfp7IqWh1uPQt50hNUO96E3F/7x2YoLLbsplnBiUbL4oSAQxEZn+TvpcITNibAllittbCRtSRZmxCeVtCN7iy8ukcV72KuWru0qxep3FkYNjOIESeHABVbiFGtSBwQie4RXenNh5cd6dj3nripPNHMEfOJ8/msCPHA==</latexit>

• Idea: use full data for training and 
then report training error 

• Idea: reserve some data for testing 
• More training data: closer to 

training on full data 
• More testing data: less noisy 

estimate of performance 
• Only one classifier might not be 

representative

x(n)

<latexit sha1_base64="fiaCTiQKV6O6xKP08PykvjL/bQY=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBDiJexKQL0FvXiMYB6QxDA7mU2GzM4uM71iWPIRXjwo4tXv8ebfOEn2oIkFDUVVN91dfiyFQdf9dlZW19Y3NnNb+e2d3b39wsFhw0SJZrzOIhnplk8Nl0LxOgqUvBVrTkNf8qY/upn6zUeujYjUPY5j3g3pQIlAMIpWaj49pCV1NukVim7ZnYEsEy8jRchQ6xW+Ov2IJSFXyCQ1pu25MXZTqlEwySf5TmJ4TNmIDnjbUkVDbrrp7NwJObVKnwSRtqWQzNTfEykNjRmHvu0MKQ7NojcV//PaCQaX3VSoOEGu2HxRkEiCEZn+TvpCc4ZybAllWthbCRtSTRnahPI2BG/x5WXSOC97lfLVXaVYvc7iyMExnEAJPLiAKtxCDerAYATP8ApvTuy8OO/Ox7x1xclmjuAPnM8f966PWQ==</latexit>

• How good is our learning 
algorithm on data like ours? train test
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Evaluation of a learning algorithm
x(1)

<latexit sha1_base64="zGoqMzp4iDsG8397zyI3iJbhjNQ=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBDiJexKQL0FvXiMYB6QxDA76U2GzM4uM7NiWPIRXjwo4tXv8ebfOEn2oIkFDUVVN91dfiy4Nq777aysrq1vbOa28ts7u3v7hYPDho4SxbDOIhGplk81Ci6xbrgR2IoV0tAX2PRHN1O/+YhK80jem3GM3ZAOJA84o8ZKzaeHtOSdTXqFolt2ZyDLxMtIETLUeoWvTj9iSYjSMEG1bntubLopVYYzgZN8J9EYUzaiA2xbKmmIupvOzp2QU6v0SRApW9KQmfp7IqWh1uPQt50hNUO96E3F/7x2YoLLbsplnBiUbL4oSAQxEZn+TvpcITNibAllittbCRtSRZmxCeVtCN7iy8ukcV72KuWru0qxep3FkYNjOIESeHABVbiFGtSBwQie4RXenNh5cd6dj3nripPNHMEfOJ8/msCPHA==</latexit>

• Idea: use full data for training and 
then report training error 

• Idea: reserve some data for testing 
• More training data: closer to 

training on full data 
• More testing data: less noisy 

estimate of performance 
• Only one classifier might not be 

representative 
• Good idea to shuffle order of data

x(n)

<latexit sha1_base64="fiaCTiQKV6O6xKP08PykvjL/bQY=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBDiJexKQL0FvXiMYB6QxDA7mU2GzM4uM71iWPIRXjwo4tXv8ebfOEn2oIkFDUVVN91dfiyFQdf9dlZW19Y3NnNb+e2d3b39wsFhw0SJZrzOIhnplk8Nl0LxOgqUvBVrTkNf8qY/upn6zUeujYjUPY5j3g3pQIlAMIpWaj49pCV1NukVim7ZnYEsEy8jRchQ6xW+Ov2IJSFXyCQ1pu25MXZTqlEwySf5TmJ4TNmIDnjbUkVDbrrp7NwJObVKnwSRtqWQzNTfEykNjRmHvu0MKQ7NojcV//PaCQaX3VSoOEGu2HxRkEiCEZn+TvpCc4ZybAllWthbCRtSTRnahPI2BG/x5WXSOC97lfLVXaVYvc7iyMExnEAJPLiAKtxCDerAYATP8ApvTuy8OO/Ox7x1xclmjuAPnM8f966PWQ==</latexit>

• How good is our learning 
algorithm on data like ours? train test
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Evaluation of a learning algorithm
x(1)

<latexit sha1_base64="zGoqMzp4iDsG8397zyI3iJbhjNQ=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBDiJexKQL0FvXiMYB6QxDA76U2GzM4uM7NiWPIRXjwo4tXv8ebfOEn2oIkFDUVVN91dfiy4Nq777aysrq1vbOa28ts7u3v7hYPDho4SxbDOIhGplk81Ci6xbrgR2IoV0tAX2PRHN1O/+YhK80jem3GM3ZAOJA84o8ZKzaeHtOSdTXqFolt2ZyDLxMtIETLUeoWvTj9iSYjSMEG1bntubLopVYYzgZN8J9EYUzaiA2xbKmmIupvOzp2QU6v0SRApW9KQmfp7IqWh1uPQt50hNUO96E3F/7x2YoLLbsplnBiUbL4oSAQxEZn+TvpcITNibAllittbCRtSRZmxCeVtCN7iy8ukcV72KuWru0qxep3FkYNjOIESeHABVbiFGtSBwQie4RXenNh5cd6dj3nripPNHMEfOJ8/msCPHA==</latexit>

• Idea: use full data for training and 
then report training error 

• Idea: reserve some data for testing 
• More training data: closer to 

training on full data 
• More testing data: less noisy 

estimate of performance 
• Only one classifier might not be 

representative 
• Good idea to shuffle order of data

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>

+

–
––

–

–

–

+
+ –

–

–

+
+

–

+
–

–

+
––

–

+

––

–

–

x(n)

<latexit sha1_base64="fiaCTiQKV6O6xKP08PykvjL/bQY=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBDiJexKQL0FvXiMYB6QxDA7mU2GzM4uM71iWPIRXjwo4tXv8ebfOEn2oIkFDUVVN91dfiyFQdf9dlZW19Y3NnNb+e2d3b39wsFhw0SJZrzOIhnplk8Nl0LxOgqUvBVrTkNf8qY/upn6zUeujYjUPY5j3g3pQIlAMIpWaj49pCV1NukVim7ZnYEsEy8jRchQ6xW+Ov2IJSFXyCQ1pu25MXZTqlEwySf5TmJ4TNmIDnjbUkVDbrrp7NwJObVKnwSRtqWQzNTfEykNjRmHvu0MKQ7NojcV//PaCQaX3VSoOEGu2HxRkEiCEZn+TvpCc4ZybAllWthbCRtSTRnahPI2BG/x5WXSOC97lfLVXaVYvc7iyMExnEAJPLiAKtxCDerAYATP8ApvTuy8OO/Ox7x1xclmjuAPnM8f966PWQ==</latexit>

• How good is our learning 
algorithm on data like ours? train test
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Evaluation of a learning algorithm
x(1)

<latexit sha1_base64="zGoqMzp4iDsG8397zyI3iJbhjNQ=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBDiJexKQL0FvXiMYB6QxDA76U2GzM4uM7NiWPIRXjwo4tXv8ebfOEn2oIkFDUVVN91dfiy4Nq777aysrq1vbOa28ts7u3v7hYPDho4SxbDOIhGplk81Ci6xbrgR2IoV0tAX2PRHN1O/+YhK80jem3GM3ZAOJA84o8ZKzaeHtOSdTXqFolt2ZyDLxMtIETLUeoWvTj9iSYjSMEG1bntubLopVYYzgZN8J9EYUzaiA2xbKmmIupvOzp2QU6v0SRApW9KQmfp7IqWh1uPQt50hNUO96E3F/7x2YoLLbsplnBiUbL4oSAQxEZn+TvpcITNibAllittbCRtSRZmxCeVtCN7iy8ukcV72KuWru0qxep3FkYNjOIESeHABVbiFGtSBwQie4RXenNh5cd6dj3nripPNHMEfOJ8/msCPHA==</latexit>

• Idea: use full data for training and 
then report training error 

• Idea: reserve some data for testing 
• More training data: closer to 

training on full data 
• More testing data: less noisy 

estimate of performance 
• Only one classifier might not be 

representative 
• Good idea to shuffle order of data

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>

+

–
––

–

–

–

+
+ –

–

–

+
+

–

+
–

–

+
––

–

+

––

–

–

x(n)

<latexit sha1_base64="fiaCTiQKV6O6xKP08PykvjL/bQY=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBDiJexKQL0FvXiMYB6QxDA7mU2GzM4uM71iWPIRXjwo4tXv8ebfOEn2oIkFDUVVN91dfiyFQdf9dlZW19Y3NnNb+e2d3b39wsFhw0SJZrzOIhnplk8Nl0LxOgqUvBVrTkNf8qY/upn6zUeujYjUPY5j3g3pQIlAMIpWaj49pCV1NukVim7ZnYEsEy8jRchQ6xW+Ov2IJSFXyCQ1pu25MXZTqlEwySf5TmJ4TNmIDnjbUkVDbrrp7NwJObVKnwSRtqWQzNTfEykNjRmHvu0MKQ7NojcV//PaCQaX3VSoOEGu2HxRkEiCEZn+TvpCc4ZybAllWthbCRtSTRnahPI2BG/x5WXSOC97lfLVXaVYvc7iyMExnEAJPLiAKtxCDerAYATP8ApvTuy8OO/Ox7x1xclmjuAPnM8f966PWQ==</latexit>

• How good is our learning 
algorithm on data like ours? train test
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Evaluation of a learning algorithm
x(1)

<latexit sha1_base64="zGoqMzp4iDsG8397zyI3iJbhjNQ=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBDiJexKQL0FvXiMYB6QxDA76U2GzM4uM7NiWPIRXjwo4tXv8ebfOEn2oIkFDUVVN91dfiy4Nq777aysrq1vbOa28ts7u3v7hYPDho4SxbDOIhGplk81Ci6xbrgR2IoV0tAX2PRHN1O/+YhK80jem3GM3ZAOJA84o8ZKzaeHtOSdTXqFolt2ZyDLxMtIETLUeoWvTj9iSYjSMEG1bntubLopVYYzgZN8J9EYUzaiA2xbKmmIupvOzp2QU6v0SRApW9KQmfp7IqWh1uPQt50hNUO96E3F/7x2YoLLbsplnBiUbL4oSAQxEZn+TvpcITNibAllittbCRtSRZmxCeVtCN7iy8ukcV72KuWru0qxep3FkYNjOIESeHABVbiFGtSBwQie4RXenNh5cd6dj3nripPNHMEfOJ8/msCPHA==</latexit>

• Idea: use full data for training and 
then report training error 

• Idea: reserve some data for testing 
• More training data: closer to 

training on full data 
• More testing data: less noisy 

estimate of performance 
• Only one classifier might not be 

representative 
• Good idea to shuffle order of data

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>

+

–
––

–

–

–

+
+ –

–

–

+
+

–

+
–

–

+
––

–

+

––

–

–

x(n)

<latexit sha1_base64="fiaCTiQKV6O6xKP08PykvjL/bQY=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBDiJexKQL0FvXiMYB6QxDA7mU2GzM4uM71iWPIRXjwo4tXv8ebfOEn2oIkFDUVVN91dfiyFQdf9dlZW19Y3NnNb+e2d3b39wsFhw0SJZrzOIhnplk8Nl0LxOgqUvBVrTkNf8qY/upn6zUeujYjUPY5j3g3pQIlAMIpWaj49pCV1NukVim7ZnYEsEy8jRchQ6xW+Ov2IJSFXyCQ1pu25MXZTqlEwySf5TmJ4TNmIDnjbUkVDbrrp7NwJObVKnwSRtqWQzNTfEykNjRmHvu0MKQ7NojcV//PaCQaX3VSoOEGu2HxRkEiCEZn+TvpCc4ZybAllWthbCRtSTRnahPI2BG/x5WXSOC97lfLVXaVYvc7iyMExnEAJPLiAKtxCDerAYATP8ApvTuy8OO/Ox7x1xclmjuAPnM8f966PWQ==</latexit>

• How good is our learning 
algorithm on data like ours? train test



Evaluation of a learning algorithm

Cross-validate(   ,  )Dn

<latexit sha1_base64="7Uc1mRxWy2VAobYcZ46dW/jF8w8=">AAAB9HicbVDLSgMxFL2pr1pfVZdugkVwVWakoO6KunBZwT6gHUomzbShmcyYZApl6He4caGIWz/GnX9jpp2Fth4IHM65l3ty/FhwbRznGxXW1jc2t4rbpZ3dvf2D8uFRS0eJoqxJIxGpjk80E1yypuFGsE6sGAl9wdr++Dbz2xOmNI/ko5nGzAvJUPKAU2Ks5PVCYkaUiPRu1pf9csWpOnPgVeLmpAI5Gv3yV28Q0SRk0lBBtO66Tmy8lCjDqWCzUi/RLCZ0TIasa6kkIdNeOg89w2dWGeAgUvZJg+fq742UhFpPQ99OZiH1speJ/3ndxARXXsplnBgm6eJQkAhsIpw1gAdcMWrE1BJCFbdZMR0RRaixPZVsCe7yl1dJ66Lq1qrXD7VK/SavowgncArn4MIl1OEeGtAECk/wDK/whiboBb2jj8VoAeU7x/AH6PMHAsSSRw==</latexit>

k

<latexit sha1_base64="ESqfkpoOzQTKxIV+zY20hF3GUbw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN6KXjy2YGuhDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrTkA1Ci6xZbgR2EkU0igQ+BCMb2f+wxMqzWN5byYJ+hEdSh5yRo2VmuN+ueJW3TnIKvFyUoEcjX75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NApObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/M/rpia88jMuk9SgZItFYSqIicnsazLgCpkRE0soU9zeStiIKsqMzaZkQ/CWX14l7YuqV6teN2uV+k0eRxFO4BTOwYNLqMMdNKAFDBCe4RXenEfnxXl3PhatBSefOYY/cD5/ANZljPs=</latexit>
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Evaluation of a learning algorithm

Cross-validate(   ,  ) 
Divide    into   chunks            (of 
roughly equal size)

Dn

<latexit sha1_base64="7Uc1mRxWy2VAobYcZ46dW/jF8w8=">AAAB9HicbVDLSgMxFL2pr1pfVZdugkVwVWakoO6KunBZwT6gHUomzbShmcyYZApl6He4caGIWz/GnX9jpp2Fth4IHM65l3ty/FhwbRznGxXW1jc2t4rbpZ3dvf2D8uFRS0eJoqxJIxGpjk80E1yypuFGsE6sGAl9wdr++Dbz2xOmNI/ko5nGzAvJUPKAU2Ks5PVCYkaUiPRu1pf9csWpOnPgVeLmpAI5Gv3yV28Q0SRk0lBBtO66Tmy8lCjDqWCzUi/RLCZ0TIasa6kkIdNeOg89w2dWGeAgUvZJg+fq742UhFpPQ99OZiH1speJ/3ndxARXXsplnBgm6eJQkAhsIpw1gAdcMWrE1BJCFbdZMR0RRaixPZVsCe7yl1dJ66Lq1qrXD7VK/SavowgncArn4MIl1OEeGtAECk/wDK/whiboBb2jj8VoAeU7x/AH6PMHAsSSRw==</latexit>

k

<latexit sha1_base64="ESqfkpoOzQTKxIV+zY20hF3GUbw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN6KXjy2YGuhDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrTkA1Ci6xZbgR2EkU0igQ+BCMb2f+wxMqzWN5byYJ+hEdSh5yRo2VmuN+ueJW3TnIKvFyUoEcjX75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NApObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/M/rpia88jMuk9SgZItFYSqIicnsazLgCpkRE0soU9zeStiIKsqMzaZkQ/CWX14l7YuqV6teN2uV+k0eRxFO4BTOwYNLqMMdNKAFDBCe4RXenEfnxXl3PhatBSefOYY/cD5/ANZljPs=</latexit>

Dn

<latexit sha1_base64="7Uc1mRxWy2VAobYcZ46dW/jF8w8=">AAAB9HicbVDLSgMxFL2pr1pfVZdugkVwVWakoO6KunBZwT6gHUomzbShmcyYZApl6He4caGIWz/GnX9jpp2Fth4IHM65l3ty/FhwbRznGxXW1jc2t4rbpZ3dvf2D8uFRS0eJoqxJIxGpjk80E1yypuFGsE6sGAl9wdr++Dbz2xOmNI/ko5nGzAvJUPKAU2Ks5PVCYkaUiPRu1pf9csWpOnPgVeLmpAI5Gv3yV28Q0SRk0lBBtO66Tmy8lCjDqWCzUi/RLCZ0TIasa6kkIdNeOg89w2dWGeAgUvZJg+fq742UhFpPQ99OZiH1speJ/3ndxARXXsplnBgm6eJQkAhsIpw1gAdcMWrE1BJCFbdZMR0RRaixPZVsCe7yl1dJ66Lq1qrXD7VK/SavowgncArn4MIl1OEeGtAECk/wDK/whiboBb2jj8VoAeU7x/AH6PMHAsSSRw==</latexit>

k

<latexit sha1_base64="ESqfkpoOzQTKxIV+zY20hF3GUbw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN6KXjy2YGuhDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrTkA1Ci6xZbgR2EkU0igQ+BCMb2f+wxMqzWN5byYJ+hEdSh5yRo2VmuN+ueJW3TnIKvFyUoEcjX75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NApObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/M/rpia88jMuk9SgZItFYSqIicnsazLgCpkRE0soU9zeStiIKsqMzaZkQ/CWX14l7YuqV6teN2uV+k0eRxFO4BTOwYNLqMMdNKAFDBCe4RXenEfnxXl3PhatBSefOYY/cD5/ANZljPs=</latexit>

Dn,1, . . . ,Dn,k

<latexit sha1_base64="yGBnIT8/3fgakZSZElmB1WieF3I=">AAACFXicbVDLSsNAFJ3UV62vqEs3g0VwUUoiBXVX1IXLCrYWmhAmk0k7dDIJMxOhhPyEG3/FjQtF3Aru/BsnbRa29cAwh3Pu5d57/IRRqSzrx6isrK6tb1Q3a1vbO7t75v5BT8apwKSLYxaLvo8kYZSTrqKKkX4iCIp8Rh788XXhPzwSIWnM79UkIW6EhpyGFCOlJc9sOBFSI4xYdpN7GW/YeQM6LIiV1P+8Nc49s241rSngMrFLUgclOp757QQxTiPCFWZIyoFtJcrNkFAUM5LXnFSSBOExGpKBphxFRLrZ9KocnmglgGEs9OMKTtW/HRmKpJxEvq4sFpWLXiH+5w1SFV64GeVJqgjHs0FhyqCKYRERDKggWLGJJggLqneFeIQEwkoHWdMh2IsnL5PeWdNuNS/vWvX2VRlHFRyBY3AKbHAO2uAWdEAXYPAEXsAbeDeejVfjw/iclVaMsucQzMH4+gVHgJ7r</latexit>
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Evaluation of a learning algorithm
x(1)

<latexit sha1_base64="zGoqMzp4iDsG8397zyI3iJbhjNQ=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBDiJexKQL0FvXiMYB6QxDA76U2GzM4uM7NiWPIRXjwo4tXv8ebfOEn2oIkFDUVVN91dfiy4Nq777aysrq1vbOa28ts7u3v7hYPDho4SxbDOIhGplk81Ci6xbrgR2IoV0tAX2PRHN1O/+YhK80jem3GM3ZAOJA84o8ZKzaeHtOSdTXqFolt2ZyDLxMtIETLUeoWvTj9iSYjSMEG1bntubLopVYYzgZN8J9EYUzaiA2xbKmmIupvOzp2QU6v0SRApW9KQmfp7IqWh1uPQt50hNUO96E3F/7x2YoLLbsplnBiUbL4oSAQxEZn+TvpcITNibAllittbCRtSRZmxCeVtCN7iy8ukcV72KuWru0qxep3FkYNjOIESeHABVbiFGtSBwQie4RXenNh5cd6dj3nripPNHMEfOJ8/msCPHA==</latexit>

x(n)

<latexit sha1_base64="fiaCTiQKV6O6xKP08PykvjL/bQY=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBDiJexKQL0FvXiMYB6QxDA7mU2GzM4uM71iWPIRXjwo4tXv8ebfOEn2oIkFDUVVN91dfiyFQdf9dlZW19Y3NnNb+e2d3b39wsFhw0SJZrzOIhnplk8Nl0LxOgqUvBVrTkNf8qY/upn6zUeujYjUPY5j3g3pQIlAMIpWaj49pCV1NukVim7ZnYEsEy8jRchQ6xW+Ov2IJSFXyCQ1pu25MXZTqlEwySf5TmJ4TNmIDnjbUkVDbrrp7NwJObVKnwSRtqWQzNTfEykNjRmHvu0MKQ7NojcV//PaCQaX3VSoOEGu2HxRkEiCEZn+TvpCc4ZybAllWthbCRtSTRnahPI2BG/x5WXSOC97lfLVXaVYvc7iyMExnEAJPLiAKtxCDerAYATP8ApvTuy8OO/Ox7x1xclmjuAPnM8f966PWQ==</latexit>

Cross-validate(   ,  ) 
Divide    into   chunks            (of 
roughly equal size)

Dn

<latexit sha1_base64="7Uc1mRxWy2VAobYcZ46dW/jF8w8=">AAAB9HicbVDLSgMxFL2pr1pfVZdugkVwVWakoO6KunBZwT6gHUomzbShmcyYZApl6He4caGIWz/GnX9jpp2Fth4IHM65l3ty/FhwbRznGxXW1jc2t4rbpZ3dvf2D8uFRS0eJoqxJIxGpjk80E1yypuFGsE6sGAl9wdr++Dbz2xOmNI/ko5nGzAvJUPKAU2Ks5PVCYkaUiPRu1pf9csWpOnPgVeLmpAI5Gv3yV28Q0SRk0lBBtO66Tmy8lCjDqWCzUi/RLCZ0TIasa6kkIdNeOg89w2dWGeAgUvZJg+fq742UhFpPQ99OZiH1speJ/3ndxARXXsplnBgm6eJQkAhsIpw1gAdcMWrE1BJCFbdZMR0RRaixPZVsCe7yl1dJ66Lq1qrXD7VK/SavowgncArn4MIl1OEeGtAECk/wDK/whiboBb2jj8VoAeU7x/AH6PMHAsSSRw==</latexit>

k

<latexit sha1_base64="ESqfkpoOzQTKxIV+zY20hF3GUbw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN6KXjy2YGuhDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrTkA1Ci6xZbgR2EkU0igQ+BCMb2f+wxMqzWN5byYJ+hEdSh5yRo2VmuN+ueJW3TnIKvFyUoEcjX75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NApObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/M/rpia88jMuk9SgZItFYSqIicnsazLgCpkRE0soU9zeStiIKsqMzaZkQ/CWX14l7YuqV6teN2uV+k0eRxFO4BTOwYNLqMMdNKAFDBCe4RXenEfnxXl3PhatBSefOYY/cD5/ANZljPs=</latexit>

Dn

<latexit sha1_base64="7Uc1mRxWy2VAobYcZ46dW/jF8w8=">AAAB9HicbVDLSgMxFL2pr1pfVZdugkVwVWakoO6KunBZwT6gHUomzbShmcyYZApl6He4caGIWz/GnX9jpp2Fth4IHM65l3ty/FhwbRznGxXW1jc2t4rbpZ3dvf2D8uFRS0eJoqxJIxGpjk80E1yypuFGsE6sGAl9wdr++Dbz2xOmNI/ko5nGzAvJUPKAU2Ks5PVCYkaUiPRu1pf9csWpOnPgVeLmpAI5Gv3yV28Q0SRk0lBBtO66Tmy8lCjDqWCzUi/RLCZ0TIasa6kkIdNeOg89w2dWGeAgUvZJg+fq742UhFpPQ99OZiH1speJ/3ndxARXXsplnBgm6eJQkAhsIpw1gAdcMWrE1BJCFbdZMR0RRaixPZVsCe7yl1dJ66Lq1qrXD7VK/SavowgncArn4MIl1OEeGtAECk/wDK/whiboBb2jj8VoAeU7x/AH6PMHAsSSRw==</latexit>

k

<latexit sha1_base64="ESqfkpoOzQTKxIV+zY20hF3GUbw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN6KXjy2YGuhDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrTkA1Ci6xZbgR2EkU0igQ+BCMb2f+wxMqzWN5byYJ+hEdSh5yRo2VmuN+ueJW3TnIKvFyUoEcjX75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NApObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/M/rpia88jMuk9SgZItFYSqIicnsazLgCpkRE0soU9zeStiIKsqMzaZkQ/CWX14l7YuqV6teN2uV+k0eRxFO4BTOwYNLqMMdNKAFDBCe4RXenEfnxXl3PhatBSefOYY/cD5/ANZljPs=</latexit>

Dn,1, . . . ,Dn,k

<latexit sha1_base64="yGBnIT8/3fgakZSZElmB1WieF3I=">AAACFXicbVDLSsNAFJ3UV62vqEs3g0VwUUoiBXVX1IXLCrYWmhAmk0k7dDIJMxOhhPyEG3/FjQtF3Aru/BsnbRa29cAwh3Pu5d57/IRRqSzrx6isrK6tb1Q3a1vbO7t75v5BT8apwKSLYxaLvo8kYZSTrqKKkX4iCIp8Rh788XXhPzwSIWnM79UkIW6EhpyGFCOlJc9sOBFSI4xYdpN7GW/YeQM6LIiV1P+8Nc49s241rSngMrFLUgclOp757QQxTiPCFWZIyoFtJcrNkFAUM5LXnFSSBOExGpKBphxFRLrZ9KocnmglgGEs9OMKTtW/HRmKpJxEvq4sFpWLXiH+5w1SFV64GeVJqgjHs0FhyqCKYRERDKggWLGJJggLqneFeIQEwkoHWdMh2IsnL5PeWdNuNS/vWvX2VRlHFRyBY3AKbHAO2uAWdEAXYPAEXsAbeDeejVfjw/iclVaMsucQzMH4+gVHgJ7r</latexit>
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Evaluation of a learning algorithm
x(1)

<latexit sha1_base64="zGoqMzp4iDsG8397zyI3iJbhjNQ=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBDiJexKQL0FvXiMYB6QxDA76U2GzM4uM7NiWPIRXjwo4tXv8ebfOEn2oIkFDUVVN91dfiy4Nq777aysrq1vbOa28ts7u3v7hYPDho4SxbDOIhGplk81Ci6xbrgR2IoV0tAX2PRHN1O/+YhK80jem3GM3ZAOJA84o8ZKzaeHtOSdTXqFolt2ZyDLxMtIETLUeoWvTj9iSYjSMEG1bntubLopVYYzgZN8J9EYUzaiA2xbKmmIupvOzp2QU6v0SRApW9KQmfp7IqWh1uPQt50hNUO96E3F/7x2YoLLbsplnBiUbL4oSAQxEZn+TvpcITNibAllittbCRtSRZmxCeVtCN7iy8ukcV72KuWru0qxep3FkYNjOIESeHABVbiFGtSBwQie4RXenNh5cd6dj3nripPNHMEfOJ8/msCPHA==</latexit>

x(n)

<latexit sha1_base64="fiaCTiQKV6O6xKP08PykvjL/bQY=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBDiJexKQL0FvXiMYB6QxDA7mU2GzM4uM71iWPIRXjwo4tXv8ebfOEn2oIkFDUVVN91dfiyFQdf9dlZW19Y3NnNb+e2d3b39wsFhw0SJZrzOIhnplk8Nl0LxOgqUvBVrTkNf8qY/upn6zUeujYjUPY5j3g3pQIlAMIpWaj49pCV1NukVim7ZnYEsEy8jRchQ6xW+Ov2IJSFXyCQ1pu25MXZTqlEwySf5TmJ4TNmIDnjbUkVDbrrp7NwJObVKnwSRtqWQzNTfEykNjRmHvu0MKQ7NojcV//PaCQaX3VSoOEGu2HxRkEiCEZn+TvpCc4ZybAllWthbCRtSTRnahPI2BG/x5WXSOC97lfLVXaVYvc7iyMExnEAJPLiAKtxCDerAYATP8ApvTuy8OO/Ox7x1xclmjuAPnM8f966PWQ==</latexit>

Cross-validate(   ,  ) 
Divide    into   chunks            (of 
roughly equal size)

Dn

<latexit sha1_base64="7Uc1mRxWy2VAobYcZ46dW/jF8w8=">AAAB9HicbVDLSgMxFL2pr1pfVZdugkVwVWakoO6KunBZwT6gHUomzbShmcyYZApl6He4caGIWz/GnX9jpp2Fth4IHM65l3ty/FhwbRznGxXW1jc2t4rbpZ3dvf2D8uFRS0eJoqxJIxGpjk80E1yypuFGsE6sGAl9wdr++Dbz2xOmNI/ko5nGzAvJUPKAU2Ks5PVCYkaUiPRu1pf9csWpOnPgVeLmpAI5Gv3yV28Q0SRk0lBBtO66Tmy8lCjDqWCzUi/RLCZ0TIasa6kkIdNeOg89w2dWGeAgUvZJg+fq742UhFpPQ99OZiH1speJ/3ndxARXXsplnBgm6eJQkAhsIpw1gAdcMWrE1BJCFbdZMR0RRaixPZVsCe7yl1dJ66Lq1qrXD7VK/SavowgncArn4MIl1OEeGtAECk/wDK/whiboBb2jj8VoAeU7x/AH6PMHAsSSRw==</latexit>

k

<latexit sha1_base64="ESqfkpoOzQTKxIV+zY20hF3GUbw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN6KXjy2YGuhDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrTkA1Ci6xZbgR2EkU0igQ+BCMb2f+wxMqzWN5byYJ+hEdSh5yRo2VmuN+ueJW3TnIKvFyUoEcjX75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NApObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/M/rpia88jMuk9SgZItFYSqIicnsazLgCpkRE0soU9zeStiIKsqMzaZkQ/CWX14l7YuqV6teN2uV+k0eRxFO4BTOwYNLqMMdNKAFDBCe4RXenEfnxXl3PhatBSefOYY/cD5/ANZljPs=</latexit>

Dn

<latexit sha1_base64="7Uc1mRxWy2VAobYcZ46dW/jF8w8=">AAAB9HicbVDLSgMxFL2pr1pfVZdugkVwVWakoO6KunBZwT6gHUomzbShmcyYZApl6He4caGIWz/GnX9jpp2Fth4IHM65l3ty/FhwbRznGxXW1jc2t4rbpZ3dvf2D8uFRS0eJoqxJIxGpjk80E1yypuFGsE6sGAl9wdr++Dbz2xOmNI/ko5nGzAvJUPKAU2Ks5PVCYkaUiPRu1pf9csWpOnPgVeLmpAI5Gv3yV28Q0SRk0lBBtO66Tmy8lCjDqWCzUi/RLCZ0TIasa6kkIdNeOg89w2dWGeAgUvZJg+fq742UhFpPQ99OZiH1speJ/3ndxARXXsplnBgm6eJQkAhsIpw1gAdcMWrE1BJCFbdZMR0RRaixPZVsCe7yl1dJ66Lq1qrXD7VK/SavowgncArn4MIl1OEeGtAECk/wDK/whiboBb2jj8VoAeU7x/AH6PMHAsSSRw==</latexit>

k

<latexit sha1_base64="ESqfkpoOzQTKxIV+zY20hF3GUbw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN6KXjy2YGuhDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrTkA1Ci6xZbgR2EkU0igQ+BCMb2f+wxMqzWN5byYJ+hEdSh5yRo2VmuN+ueJW3TnIKvFyUoEcjX75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NApObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/M/rpia88jMuk9SgZItFYSqIicnsazLgCpkRE0soU9zeStiIKsqMzaZkQ/CWX14l7YuqV6teN2uV+k0eRxFO4BTOwYNLqMMdNKAFDBCe4RXenEfnxXl3PhatBSefOYY/cD5/ANZljPs=</latexit>

Dn,1, . . . ,Dn,k

<latexit sha1_base64="yGBnIT8/3fgakZSZElmB1WieF3I=">AAACFXicbVDLSsNAFJ3UV62vqEs3g0VwUUoiBXVX1IXLCrYWmhAmk0k7dDIJMxOhhPyEG3/FjQtF3Aru/BsnbRa29cAwh3Pu5d57/IRRqSzrx6isrK6tb1Q3a1vbO7t75v5BT8apwKSLYxaLvo8kYZSTrqKKkX4iCIp8Rh788XXhPzwSIWnM79UkIW6EhpyGFCOlJc9sOBFSI4xYdpN7GW/YeQM6LIiV1P+8Nc49s241rSngMrFLUgclOp757QQxTiPCFWZIyoFtJcrNkFAUM5LXnFSSBOExGpKBphxFRLrZ9KocnmglgGEs9OMKTtW/HRmKpJxEvq4sFpWLXiH+5w1SFV64GeVJqgjHs0FhyqCKYRERDKggWLGJJggLqneFeIQEwkoHWdMh2IsnL5PeWdNuNS/vWvX2VRlHFRyBY3AKbHAO2uAWdEAXYPAEXsAbeDeejVfjw/iclVaMsucQzMH4+gVHgJ7r</latexit>
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Evaluation of a learning algorithm
x(1)

<latexit sha1_base64="zGoqMzp4iDsG8397zyI3iJbhjNQ=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBDiJexKQL0FvXiMYB6QxDA76U2GzM4uM7NiWPIRXjwo4tXv8ebfOEn2oIkFDUVVN91dfiy4Nq777aysrq1vbOa28ts7u3v7hYPDho4SxbDOIhGplk81Ci6xbrgR2IoV0tAX2PRHN1O/+YhK80jem3GM3ZAOJA84o8ZKzaeHtOSdTXqFolt2ZyDLxMtIETLUeoWvTj9iSYjSMEG1bntubLopVYYzgZN8J9EYUzaiA2xbKmmIupvOzp2QU6v0SRApW9KQmfp7IqWh1uPQt50hNUO96E3F/7x2YoLLbsplnBiUbL4oSAQxEZn+TvpcITNibAllittbCRtSRZmxCeVtCN7iy8ukcV72KuWru0qxep3FkYNjOIESeHABVbiFGtSBwQie4RXenNh5cd6dj3nripPNHMEfOJ8/msCPHA==</latexit>

x(n)

<latexit sha1_base64="fiaCTiQKV6O6xKP08PykvjL/bQY=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBDiJexKQL0FvXiMYB6QxDA7mU2GzM4uM71iWPIRXjwo4tXv8ebfOEn2oIkFDUVVN91dfiyFQdf9dlZW19Y3NnNb+e2d3b39wsFhw0SJZrzOIhnplk8Nl0LxOgqUvBVrTkNf8qY/upn6zUeujYjUPY5j3g3pQIlAMIpWaj49pCV1NukVim7ZnYEsEy8jRchQ6xW+Ov2IJSFXyCQ1pu25MXZTqlEwySf5TmJ4TNmIDnjbUkVDbrrp7NwJObVKnwSRtqWQzNTfEykNjRmHvu0MKQ7NojcV//PaCQaX3VSoOEGu2HxRkEiCEZn+TvpCc4ZybAllWthbCRtSTRnahPI2BG/x5WXSOC97lfLVXaVYvc7iyMExnEAJPLiAKtxCDerAYATP8ApvTuy8OO/Ox7x1xclmjuAPnM8f966PWQ==</latexit>

Cross-validate(   ,  ) 
Divide    into   chunks            (of 
roughly equal size) 
for i = 1 to 

Dn

<latexit sha1_base64="7Uc1mRxWy2VAobYcZ46dW/jF8w8=">AAAB9HicbVDLSgMxFL2pr1pfVZdugkVwVWakoO6KunBZwT6gHUomzbShmcyYZApl6He4caGIWz/GnX9jpp2Fth4IHM65l3ty/FhwbRznGxXW1jc2t4rbpZ3dvf2D8uFRS0eJoqxJIxGpjk80E1yypuFGsE6sGAl9wdr++Dbz2xOmNI/ko5nGzAvJUPKAU2Ks5PVCYkaUiPRu1pf9csWpOnPgVeLmpAI5Gv3yV28Q0SRk0lBBtO66Tmy8lCjDqWCzUi/RLCZ0TIasa6kkIdNeOg89w2dWGeAgUvZJg+fq742UhFpPQ99OZiH1speJ/3ndxARXXsplnBgm6eJQkAhsIpw1gAdcMWrE1BJCFbdZMR0RRaixPZVsCe7yl1dJ66Lq1qrXD7VK/SavowgncArn4MIl1OEeGtAECk/wDK/whiboBb2jj8VoAeU7x/AH6PMHAsSSRw==</latexit>

k

<latexit sha1_base64="ESqfkpoOzQTKxIV+zY20hF3GUbw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN6KXjy2YGuhDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrTkA1Ci6xZbgR2EkU0igQ+BCMb2f+wxMqzWN5byYJ+hEdSh5yRo2VmuN+ueJW3TnIKvFyUoEcjX75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NApObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/M/rpia88jMuk9SgZItFYSqIicnsazLgCpkRE0soU9zeStiIKsqMzaZkQ/CWX14l7YuqV6teN2uV+k0eRxFO4BTOwYNLqMMdNKAFDBCe4RXenEfnxXl3PhatBSefOYY/cD5/ANZljPs=</latexit>

Dn

<latexit sha1_base64="7Uc1mRxWy2VAobYcZ46dW/jF8w8=">AAAB9HicbVDLSgMxFL2pr1pfVZdugkVwVWakoO6KunBZwT6gHUomzbShmcyYZApl6He4caGIWz/GnX9jpp2Fth4IHM65l3ty/FhwbRznGxXW1jc2t4rbpZ3dvf2D8uFRS0eJoqxJIxGpjk80E1yypuFGsE6sGAl9wdr++Dbz2xOmNI/ko5nGzAvJUPKAU2Ks5PVCYkaUiPRu1pf9csWpOnPgVeLmpAI5Gv3yV28Q0SRk0lBBtO66Tmy8lCjDqWCzUi/RLCZ0TIasa6kkIdNeOg89w2dWGeAgUvZJg+fq742UhFpPQ99OZiH1speJ/3ndxARXXsplnBgm6eJQkAhsIpw1gAdcMWrE1BJCFbdZMR0RRaixPZVsCe7yl1dJ66Lq1qrXD7VK/SavowgncArn4MIl1OEeGtAECk/wDK/whiboBb2jj8VoAeU7x/AH6PMHAsSSRw==</latexit>

k

<latexit sha1_base64="ESqfkpoOzQTKxIV+zY20hF3GUbw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN6KXjy2YGuhDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrTkA1Ci6xZbgR2EkU0igQ+BCMb2f+wxMqzWN5byYJ+hEdSh5yRo2VmuN+ueJW3TnIKvFyUoEcjX75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NApObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/M/rpia88jMuk9SgZItFYSqIicnsazLgCpkRE0soU9zeStiIKsqMzaZkQ/CWX14l7YuqV6teN2uV+k0eRxFO4BTOwYNLqMMdNKAFDBCe4RXenEfnxXl3PhatBSefOYY/cD5/ANZljPs=</latexit>

k

<latexit sha1_base64="ESqfkpoOzQTKxIV+zY20hF3GUbw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN6KXjy2YGuhDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrTkA1Ci6xZbgR2EkU0igQ+BCMb2f+wxMqzWN5byYJ+hEdSh5yRo2VmuN+ueJW3TnIKvFyUoEcjX75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NApObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/M/rpia88jMuk9SgZItFYSqIicnsazLgCpkRE0soU9zeStiIKsqMzaZkQ/CWX14l7YuqV6teN2uV+k0eRxFO4BTOwYNLqMMdNKAFDBCe4RXenEfnxXl3PhatBSefOYY/cD5/ANZljPs=</latexit>

Dn,1, . . . ,Dn,k

<latexit sha1_base64="yGBnIT8/3fgakZSZElmB1WieF3I=">AAACFXicbVDLSsNAFJ3UV62vqEs3g0VwUUoiBXVX1IXLCrYWmhAmk0k7dDIJMxOhhPyEG3/FjQtF3Aru/BsnbRa29cAwh3Pu5d57/IRRqSzrx6isrK6tb1Q3a1vbO7t75v5BT8apwKSLYxaLvo8kYZSTrqKKkX4iCIp8Rh788XXhPzwSIWnM79UkIW6EhpyGFCOlJc9sOBFSI4xYdpN7GW/YeQM6LIiV1P+8Nc49s241rSngMrFLUgclOp757QQxTiPCFWZIyoFtJcrNkFAUM5LXnFSSBOExGpKBphxFRLrZ9KocnmglgGEs9OMKTtW/HRmKpJxEvq4sFpWLXiH+5w1SFV64GeVJqgjHs0FhyqCKYRERDKggWLGJJggLqneFeIQEwkoHWdMh2IsnL5PeWdNuNS/vWvX2VRlHFRyBY3AKbHAO2uAWdEAXYPAEXsAbeDeejVfjw/iclVaMsucQzMH4+gVHgJ7r</latexit>
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Evaluation of a learning algorithm
x(1)

<latexit sha1_base64="zGoqMzp4iDsG8397zyI3iJbhjNQ=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBDiJexKQL0FvXiMYB6QxDA76U2GzM4uM7NiWPIRXjwo4tXv8ebfOEn2oIkFDUVVN91dfiy4Nq777aysrq1vbOa28ts7u3v7hYPDho4SxbDOIhGplk81Ci6xbrgR2IoV0tAX2PRHN1O/+YhK80jem3GM3ZAOJA84o8ZKzaeHtOSdTXqFolt2ZyDLxMtIETLUeoWvTj9iSYjSMEG1bntubLopVYYzgZN8J9EYUzaiA2xbKmmIupvOzp2QU6v0SRApW9KQmfp7IqWh1uPQt50hNUO96E3F/7x2YoLLbsplnBiUbL4oSAQxEZn+TvpcITNibAllittbCRtSRZmxCeVtCN7iy8ukcV72KuWru0qxep3FkYNjOIESeHABVbiFGtSBwQie4RXenNh5cd6dj3nripPNHMEfOJ8/msCPHA==</latexit>

x(n)

<latexit sha1_base64="fiaCTiQKV6O6xKP08PykvjL/bQY=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBDiJexKQL0FvXiMYB6QxDA7mU2GzM4uM71iWPIRXjwo4tXv8ebfOEn2oIkFDUVVN91dfiyFQdf9dlZW19Y3NnNb+e2d3b39wsFhw0SJZrzOIhnplk8Nl0LxOgqUvBVrTkNf8qY/upn6zUeujYjUPY5j3g3pQIlAMIpWaj49pCV1NukVim7ZnYEsEy8jRchQ6xW+Ov2IJSFXyCQ1pu25MXZTqlEwySf5TmJ4TNmIDnjbUkVDbrrp7NwJObVKnwSRtqWQzNTfEykNjRmHvu0MKQ7NojcV//PaCQaX3VSoOEGu2HxRkEiCEZn+TvpCc4ZybAllWthbCRtSTRnahPI2BG/x5WXSOC97lfLVXaVYvc7iyMExnEAJPLiAKtxCDerAYATP8ApvTuy8OO/Ox7x1xclmjuAPnM8f966PWQ==</latexit>

Cross-validate(   ,  ) 
Divide    into   chunks            (of 
roughly equal size) 
for i = 1 to 

Dn

<latexit sha1_base64="7Uc1mRxWy2VAobYcZ46dW/jF8w8=">AAAB9HicbVDLSgMxFL2pr1pfVZdugkVwVWakoO6KunBZwT6gHUomzbShmcyYZApl6He4caGIWz/GnX9jpp2Fth4IHM65l3ty/FhwbRznGxXW1jc2t4rbpZ3dvf2D8uFRS0eJoqxJIxGpjk80E1yypuFGsE6sGAl9wdr++Dbz2xOmNI/ko5nGzAvJUPKAU2Ks5PVCYkaUiPRu1pf9csWpOnPgVeLmpAI5Gv3yV28Q0SRk0lBBtO66Tmy8lCjDqWCzUi/RLCZ0TIasa6kkIdNeOg89w2dWGeAgUvZJg+fq742UhFpPQ99OZiH1speJ/3ndxARXXsplnBgm6eJQkAhsIpw1gAdcMWrE1BJCFbdZMR0RRaixPZVsCe7yl1dJ66Lq1qrXD7VK/SavowgncArn4MIl1OEeGtAECk/wDK/whiboBb2jj8VoAeU7x/AH6PMHAsSSRw==</latexit>

k

<latexit sha1_base64="ESqfkpoOzQTKxIV+zY20hF3GUbw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN6KXjy2YGuhDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrTkA1Ci6xZbgR2EkU0igQ+BCMb2f+wxMqzWN5byYJ+hEdSh5yRo2VmuN+ueJW3TnIKvFyUoEcjX75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NApObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/M/rpia88jMuk9SgZItFYSqIicnsazLgCpkRE0soU9zeStiIKsqMzaZkQ/CWX14l7YuqV6teN2uV+k0eRxFO4BTOwYNLqMMdNKAFDBCe4RXenEfnxXl3PhatBSefOYY/cD5/ANZljPs=</latexit>

Dn

<latexit sha1_base64="7Uc1mRxWy2VAobYcZ46dW/jF8w8=">AAAB9HicbVDLSgMxFL2pr1pfVZdugkVwVWakoO6KunBZwT6gHUomzbShmcyYZApl6He4caGIWz/GnX9jpp2Fth4IHM65l3ty/FhwbRznGxXW1jc2t4rbpZ3dvf2D8uFRS0eJoqxJIxGpjk80E1yypuFGsE6sGAl9wdr++Dbz2xOmNI/ko5nGzAvJUPKAU2Ks5PVCYkaUiPRu1pf9csWpOnPgVeLmpAI5Gv3yV28Q0SRk0lBBtO66Tmy8lCjDqWCzUi/RLCZ0TIasa6kkIdNeOg89w2dWGeAgUvZJg+fq742UhFpPQ99OZiH1speJ/3ndxARXXsplnBgm6eJQkAhsIpw1gAdcMWrE1BJCFbdZMR0RRaixPZVsCe7yl1dJ66Lq1qrXD7VK/SavowgncArn4MIl1OEeGtAECk/wDK/whiboBb2jj8VoAeU7x/AH6PMHAsSSRw==</latexit>

k

<latexit sha1_base64="ESqfkpoOzQTKxIV+zY20hF3GUbw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN6KXjy2YGuhDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrTkA1Ci6xZbgR2EkU0igQ+BCMb2f+wxMqzWN5byYJ+hEdSh5yRo2VmuN+ueJW3TnIKvFyUoEcjX75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NApObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/M/rpia88jMuk9SgZItFYSqIicnsazLgCpkRE0soU9zeStiIKsqMzaZkQ/CWX14l7YuqV6teN2uV+k0eRxFO4BTOwYNLqMMdNKAFDBCe4RXenEfnxXl3PhatBSefOYY/cD5/ANZljPs=</latexit>

k

<latexit sha1_base64="ESqfkpoOzQTKxIV+zY20hF3GUbw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN6KXjy2YGuhDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrTkA1Ci6xZbgR2EkU0igQ+BCMb2f+wxMqzWN5byYJ+hEdSh5yRo2VmuN+ueJW3TnIKvFyUoEcjX75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NApObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/M/rpia88jMuk9SgZItFYSqIicnsazLgCpkRE0soU9zeStiIKsqMzaZkQ/CWX14l7YuqV6teN2uV+k0eRxFO4BTOwYNLqMMdNKAFDBCe4RXenEfnxXl3PhatBSefOYY/cD5/ANZljPs=</latexit>

Dn,1, . . . ,Dn,k

<latexit sha1_base64="yGBnIT8/3fgakZSZElmB1WieF3I=">AAACFXicbVDLSsNAFJ3UV62vqEs3g0VwUUoiBXVX1IXLCrYWmhAmk0k7dDIJMxOhhPyEG3/FjQtF3Aru/BsnbRa29cAwh3Pu5d57/IRRqSzrx6isrK6tb1Q3a1vbO7t75v5BT8apwKSLYxaLvo8kYZSTrqKKkX4iCIp8Rh788XXhPzwSIWnM79UkIW6EhpyGFCOlJc9sOBFSI4xYdpN7GW/YeQM6LIiV1P+8Nc49s241rSngMrFLUgclOp757QQxTiPCFWZIyoFtJcrNkFAUM5LXnFSSBOExGpKBphxFRLrZ9KocnmglgGEs9OMKTtW/HRmKpJxEvq4sFpWLXiH+5w1SFV64GeVJqgjHs0FhyqCKYRERDKggWLGJJggLqneFeIQEwkoHWdMh2IsnL5PeWdNuNS/vWvX2VRlHFRyBY3AKbHAO2uAWdEAXYPAEXsAbeDeejVfjw/iclVaMsucQzMH4+gVHgJ7r</latexit>
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Evaluation of a learning algorithm
x(1)

<latexit sha1_base64="zGoqMzp4iDsG8397zyI3iJbhjNQ=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBDiJexKQL0FvXiMYB6QxDA76U2GzM4uM7NiWPIRXjwo4tXv8ebfOEn2oIkFDUVVN91dfiy4Nq777aysrq1vbOa28ts7u3v7hYPDho4SxbDOIhGplk81Ci6xbrgR2IoV0tAX2PRHN1O/+YhK80jem3GM3ZAOJA84o8ZKzaeHtOSdTXqFolt2ZyDLxMtIETLUeoWvTj9iSYjSMEG1bntubLopVYYzgZN8J9EYUzaiA2xbKmmIupvOzp2QU6v0SRApW9KQmfp7IqWh1uPQt50hNUO96E3F/7x2YoLLbsplnBiUbL4oSAQxEZn+TvpcITNibAllittbCRtSRZmxCeVtCN7iy8ukcV72KuWru0qxep3FkYNjOIESeHABVbiFGtSBwQie4RXenNh5cd6dj3nripPNHMEfOJ8/msCPHA==</latexit>

x(n)

<latexit sha1_base64="fiaCTiQKV6O6xKP08PykvjL/bQY=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBDiJexKQL0FvXiMYB6QxDA7mU2GzM4uM71iWPIRXjwo4tXv8ebfOEn2oIkFDUVVN91dfiyFQdf9dlZW19Y3NnNb+e2d3b39wsFhw0SJZrzOIhnplk8Nl0LxOgqUvBVrTkNf8qY/upn6zUeujYjUPY5j3g3pQIlAMIpWaj49pCV1NukVim7ZnYEsEy8jRchQ6xW+Ov2IJSFXyCQ1pu25MXZTqlEwySf5TmJ4TNmIDnjbUkVDbrrp7NwJObVKnwSRtqWQzNTfEykNjRmHvu0MKQ7NojcV//PaCQaX3VSoOEGu2HxRkEiCEZn+TvpCc4ZybAllWthbCRtSTRnahPI2BG/x5WXSOC97lfLVXaVYvc7iyMExnEAJPLiAKtxCDerAYATP8ApvTuy8OO/Ox7x1xclmjuAPnM8f966PWQ==</latexit>

Cross-validate(   ,  ) 
Divide    into   chunks            (of 
roughly equal size) 
for i = 1 to 

Dn

<latexit sha1_base64="7Uc1mRxWy2VAobYcZ46dW/jF8w8=">AAAB9HicbVDLSgMxFL2pr1pfVZdugkVwVWakoO6KunBZwT6gHUomzbShmcyYZApl6He4caGIWz/GnX9jpp2Fth4IHM65l3ty/FhwbRznGxXW1jc2t4rbpZ3dvf2D8uFRS0eJoqxJIxGpjk80E1yypuFGsE6sGAl9wdr++Dbz2xOmNI/ko5nGzAvJUPKAU2Ks5PVCYkaUiPRu1pf9csWpOnPgVeLmpAI5Gv3yV28Q0SRk0lBBtO66Tmy8lCjDqWCzUi/RLCZ0TIasa6kkIdNeOg89w2dWGeAgUvZJg+fq742UhFpPQ99OZiH1speJ/3ndxARXXsplnBgm6eJQkAhsIpw1gAdcMWrE1BJCFbdZMR0RRaixPZVsCe7yl1dJ66Lq1qrXD7VK/SavowgncArn4MIl1OEeGtAECk/wDK/whiboBb2jj8VoAeU7x/AH6PMHAsSSRw==</latexit>

k

<latexit sha1_base64="ESqfkpoOzQTKxIV+zY20hF3GUbw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN6KXjy2YGuhDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrTkA1Ci6xZbgR2EkU0igQ+BCMb2f+wxMqzWN5byYJ+hEdSh5yRo2VmuN+ueJW3TnIKvFyUoEcjX75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NApObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/M/rpia88jMuk9SgZItFYSqIicnsazLgCpkRE0soU9zeStiIKsqMzaZkQ/CWX14l7YuqV6teN2uV+k0eRxFO4BTOwYNLqMMdNKAFDBCe4RXenEfnxXl3PhatBSefOYY/cD5/ANZljPs=</latexit>

Dn

<latexit sha1_base64="7Uc1mRxWy2VAobYcZ46dW/jF8w8=">AAAB9HicbVDLSgMxFL2pr1pfVZdugkVwVWakoO6KunBZwT6gHUomzbShmcyYZApl6He4caGIWz/GnX9jpp2Fth4IHM65l3ty/FhwbRznGxXW1jc2t4rbpZ3dvf2D8uFRS0eJoqxJIxGpjk80E1yypuFGsE6sGAl9wdr++Dbz2xOmNI/ko5nGzAvJUPKAU2Ks5PVCYkaUiPRu1pf9csWpOnPgVeLmpAI5Gv3yV28Q0SRk0lBBtO66Tmy8lCjDqWCzUi/RLCZ0TIasa6kkIdNeOg89w2dWGeAgUvZJg+fq742UhFpPQ99OZiH1speJ/3ndxARXXsplnBgm6eJQkAhsIpw1gAdcMWrE1BJCFbdZMR0RRaixPZVsCe7yl1dJ66Lq1qrXD7VK/SavowgncArn4MIl1OEeGtAECk/wDK/whiboBb2jj8VoAeU7x/AH6PMHAsSSRw==</latexit>

k

<latexit sha1_base64="ESqfkpoOzQTKxIV+zY20hF3GUbw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN6KXjy2YGuhDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrTkA1Ci6xZbgR2EkU0igQ+BCMb2f+wxMqzWN5byYJ+hEdSh5yRo2VmuN+ueJW3TnIKvFyUoEcjX75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NApObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/M/rpia88jMuk9SgZItFYSqIicnsazLgCpkRE0soU9zeStiIKsqMzaZkQ/CWX14l7YuqV6teN2uV+k0eRxFO4BTOwYNLqMMdNKAFDBCe4RXenEfnxXl3PhatBSefOYY/cD5/ANZljPs=</latexit>

k

<latexit sha1_base64="ESqfkpoOzQTKxIV+zY20hF3GUbw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN6KXjy2YGuhDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrTkA1Ci6xZbgR2EkU0igQ+BCMb2f+wxMqzWN5byYJ+hEdSh5yRo2VmuN+ueJW3TnIKvFyUoEcjX75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NApObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/M/rpia88jMuk9SgZItFYSqIicnsazLgCpkRE0soU9zeStiIKsqMzaZkQ/CWX14l7YuqV6teN2uV+k0eRxFO4BTOwYNLqMMdNKAFDBCe4RXenEfnxXl3PhatBSefOYY/cD5/ANZljPs=</latexit>

Dn,1, . . . ,Dn,k

<latexit sha1_base64="yGBnIT8/3fgakZSZElmB1WieF3I=">AAACFXicbVDLSsNAFJ3UV62vqEs3g0VwUUoiBXVX1IXLCrYWmhAmk0k7dDIJMxOhhPyEG3/FjQtF3Aru/BsnbRa29cAwh3Pu5d57/IRRqSzrx6isrK6tb1Q3a1vbO7t75v5BT8apwKSLYxaLvo8kYZSTrqKKkX4iCIp8Rh788XXhPzwSIWnM79UkIW6EhpyGFCOlJc9sOBFSI4xYdpN7GW/YeQM6LIiV1P+8Nc49s241rSngMrFLUgclOp757QQxTiPCFWZIyoFtJcrNkFAUM5LXnFSSBOExGpKBphxFRLrZ9KocnmglgGEs9OMKTtW/HRmKpJxEvq4sFpWLXiH+5w1SFV64GeVJqgjHs0FhyqCKYRERDKggWLGJJggLqneFeIQEwkoHWdMh2IsnL5PeWdNuNS/vWvX2VRlHFRyBY3AKbHAO2uAWdEAXYPAEXsAbeDeejVfjw/iclVaMsucQzMH4+gVHgJ7r</latexit>
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Evaluation of a learning algorithm
x(1)

<latexit sha1_base64="zGoqMzp4iDsG8397zyI3iJbhjNQ=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBDiJexKQL0FvXiMYB6QxDA76U2GzM4uM7NiWPIRXjwo4tXv8ebfOEn2oIkFDUVVN91dfiy4Nq777aysrq1vbOa28ts7u3v7hYPDho4SxbDOIhGplk81Ci6xbrgR2IoV0tAX2PRHN1O/+YhK80jem3GM3ZAOJA84o8ZKzaeHtOSdTXqFolt2ZyDLxMtIETLUeoWvTj9iSYjSMEG1bntubLopVYYzgZN8J9EYUzaiA2xbKmmIupvOzp2QU6v0SRApW9KQmfp7IqWh1uPQt50hNUO96E3F/7x2YoLLbsplnBiUbL4oSAQxEZn+TvpcITNibAllittbCRtSRZmxCeVtCN7iy8ukcV72KuWru0qxep3FkYNjOIESeHABVbiFGtSBwQie4RXenNh5cd6dj3nripPNHMEfOJ8/msCPHA==</latexit>

x(n)

<latexit sha1_base64="fiaCTiQKV6O6xKP08PykvjL/bQY=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBDiJexKQL0FvXiMYB6QxDA7mU2GzM4uM71iWPIRXjwo4tXv8ebfOEn2oIkFDUVVN91dfiyFQdf9dlZW19Y3NnNb+e2d3b39wsFhw0SJZrzOIhnplk8Nl0LxOgqUvBVrTkNf8qY/upn6zUeujYjUPY5j3g3pQIlAMIpWaj49pCV1NukVim7ZnYEsEy8jRchQ6xW+Ov2IJSFXyCQ1pu25MXZTqlEwySf5TmJ4TNmIDnjbUkVDbrrp7NwJObVKnwSRtqWQzNTfEykNjRmHvu0MKQ7NojcV//PaCQaX3VSoOEGu2HxRkEiCEZn+TvpCc4ZybAllWthbCRtSTRnahPI2BG/x5WXSOC97lfLVXaVYvc7iyMExnEAJPLiAKtxCDerAYATP8ApvTuy8OO/Ox7x1xclmjuAPnM8f966PWQ==</latexit>

Cross-validate(   ,  ) 
Divide    into   chunks            (of 
roughly equal size) 
for i = 1 to 

Dn

<latexit sha1_base64="7Uc1mRxWy2VAobYcZ46dW/jF8w8=">AAAB9HicbVDLSgMxFL2pr1pfVZdugkVwVWakoO6KunBZwT6gHUomzbShmcyYZApl6He4caGIWz/GnX9jpp2Fth4IHM65l3ty/FhwbRznGxXW1jc2t4rbpZ3dvf2D8uFRS0eJoqxJIxGpjk80E1yypuFGsE6sGAl9wdr++Dbz2xOmNI/ko5nGzAvJUPKAU2Ks5PVCYkaUiPRu1pf9csWpOnPgVeLmpAI5Gv3yV28Q0SRk0lBBtO66Tmy8lCjDqWCzUi/RLCZ0TIasa6kkIdNeOg89w2dWGeAgUvZJg+fq742UhFpPQ99OZiH1speJ/3ndxARXXsplnBgm6eJQkAhsIpw1gAdcMWrE1BJCFbdZMR0RRaixPZVsCe7yl1dJ66Lq1qrXD7VK/SavowgncArn4MIl1OEeGtAECk/wDK/whiboBb2jj8VoAeU7x/AH6PMHAsSSRw==</latexit>

k

<latexit sha1_base64="ESqfkpoOzQTKxIV+zY20hF3GUbw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN6KXjy2YGuhDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrTkA1Ci6xZbgR2EkU0igQ+BCMb2f+wxMqzWN5byYJ+hEdSh5yRo2VmuN+ueJW3TnIKvFyUoEcjX75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NApObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/M/rpia88jMuk9SgZItFYSqIicnsazLgCpkRE0soU9zeStiIKsqMzaZkQ/CWX14l7YuqV6teN2uV+k0eRxFO4BTOwYNLqMMdNKAFDBCe4RXenEfnxXl3PhatBSefOYY/cD5/ANZljPs=</latexit>

Dn

<latexit sha1_base64="7Uc1mRxWy2VAobYcZ46dW/jF8w8=">AAAB9HicbVDLSgMxFL2pr1pfVZdugkVwVWakoO6KunBZwT6gHUomzbShmcyYZApl6He4caGIWz/GnX9jpp2Fth4IHM65l3ty/FhwbRznGxXW1jc2t4rbpZ3dvf2D8uFRS0eJoqxJIxGpjk80E1yypuFGsE6sGAl9wdr++Dbz2xOmNI/ko5nGzAvJUPKAU2Ks5PVCYkaUiPRu1pf9csWpOnPgVeLmpAI5Gv3yV28Q0SRk0lBBtO66Tmy8lCjDqWCzUi/RLCZ0TIasa6kkIdNeOg89w2dWGeAgUvZJg+fq742UhFpPQ99OZiH1speJ/3ndxARXXsplnBgm6eJQkAhsIpw1gAdcMWrE1BJCFbdZMR0RRaixPZVsCe7yl1dJ66Lq1qrXD7VK/SavowgncArn4MIl1OEeGtAECk/wDK/whiboBb2jj8VoAeU7x/AH6PMHAsSSRw==</latexit>

k

<latexit sha1_base64="ESqfkpoOzQTKxIV+zY20hF3GUbw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN6KXjy2YGuhDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrTkA1Ci6xZbgR2EkU0igQ+BCMb2f+wxMqzWN5byYJ+hEdSh5yRo2VmuN+ueJW3TnIKvFyUoEcjX75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NApObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/M/rpia88jMuk9SgZItFYSqIicnsazLgCpkRE0soU9zeStiIKsqMzaZkQ/CWX14l7YuqV6teN2uV+k0eRxFO4BTOwYNLqMMdNKAFDBCe4RXenEfnxXl3PhatBSefOYY/cD5/ANZljPs=</latexit>

k

<latexit sha1_base64="ESqfkpoOzQTKxIV+zY20hF3GUbw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN6KXjy2YGuhDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrTkA1Ci6xZbgR2EkU0igQ+BCMb2f+wxMqzWN5byYJ+hEdSh5yRo2VmuN+ueJW3TnIKvFyUoEcjX75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NApObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/M/rpia88jMuk9SgZItFYSqIicnsazLgCpkRE0soU9zeStiIKsqMzaZkQ/CWX14l7YuqV6teN2uV+k0eRxFO4BTOwYNLqMMdNKAFDBCe4RXenEfnxXl3PhatBSefOYY/cD5/ANZljPs=</latexit>

Dn,1, . . . ,Dn,k

<latexit sha1_base64="yGBnIT8/3fgakZSZElmB1WieF3I=">AAACFXicbVDLSsNAFJ3UV62vqEs3g0VwUUoiBXVX1IXLCrYWmhAmk0k7dDIJMxOhhPyEG3/FjQtF3Aru/BsnbRa29cAwh3Pu5d57/IRRqSzrx6isrK6tb1Q3a1vbO7t75v5BT8apwKSLYxaLvo8kYZSTrqKKkX4iCIp8Rh788XXhPzwSIWnM79UkIW6EhpyGFCOlJc9sOBFSI4xYdpN7GW/YeQM6LIiV1P+8Nc49s241rSngMrFLUgclOp757QQxTiPCFWZIyoFtJcrNkFAUM5LXnFSSBOExGpKBphxFRLrZ9KocnmglgGEs9OMKTtW/HRmKpJxEvq4sFpWLXiH+5w1SFV64GeVJqgjHs0FhyqCKYRERDKggWLGJJggLqneFeIQEwkoHWdMh2IsnL5PeWdNuNS/vWvX2VRlHFRyBY3AKbHAO2uAWdEAXYPAEXsAbeDeejVfjw/iclVaMsucQzMH4+gVHgJ7r</latexit>
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Evaluation of a learning algorithm
x(1)

<latexit sha1_base64="zGoqMzp4iDsG8397zyI3iJbhjNQ=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBDiJexKQL0FvXiMYB6QxDA76U2GzM4uM7NiWPIRXjwo4tXv8ebfOEn2oIkFDUVVN91dfiy4Nq777aysrq1vbOa28ts7u3v7hYPDho4SxbDOIhGplk81Ci6xbrgR2IoV0tAX2PRHN1O/+YhK80jem3GM3ZAOJA84o8ZKzaeHtOSdTXqFolt2ZyDLxMtIETLUeoWvTj9iSYjSMEG1bntubLopVYYzgZN8J9EYUzaiA2xbKmmIupvOzp2QU6v0SRApW9KQmfp7IqWh1uPQt50hNUO96E3F/7x2YoLLbsplnBiUbL4oSAQxEZn+TvpcITNibAllittbCRtSRZmxCeVtCN7iy8ukcV72KuWru0qxep3FkYNjOIESeHABVbiFGtSBwQie4RXenNh5cd6dj3nripPNHMEfOJ8/msCPHA==</latexit>

x(n)

<latexit sha1_base64="fiaCTiQKV6O6xKP08PykvjL/bQY=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBDiJexKQL0FvXiMYB6QxDA7mU2GzM4uM71iWPIRXjwo4tXv8ebfOEn2oIkFDUVVN91dfiyFQdf9dlZW19Y3NnNb+e2d3b39wsFhw0SJZrzOIhnplk8Nl0LxOgqUvBVrTkNf8qY/upn6zUeujYjUPY5j3g3pQIlAMIpWaj49pCV1NukVim7ZnYEsEy8jRchQ6xW+Ov2IJSFXyCQ1pu25MXZTqlEwySf5TmJ4TNmIDnjbUkVDbrrp7NwJObVKnwSRtqWQzNTfEykNjRmHvu0MKQ7NojcV//PaCQaX3VSoOEGu2HxRkEiCEZn+TvpCc4ZybAllWthbCRtSTRnahPI2BG/x5WXSOC97lfLVXaVYvc7iyMExnEAJPLiAKtxCDerAYATP8ApvTuy8OO/Ox7x1xclmjuAPnM8f966PWQ==</latexit>

Cross-validate(   ,  ) 
Divide    into   chunks            (of 
roughly equal size) 
for i = 1 to 

Dn

<latexit sha1_base64="7Uc1mRxWy2VAobYcZ46dW/jF8w8=">AAAB9HicbVDLSgMxFL2pr1pfVZdugkVwVWakoO6KunBZwT6gHUomzbShmcyYZApl6He4caGIWz/GnX9jpp2Fth4IHM65l3ty/FhwbRznGxXW1jc2t4rbpZ3dvf2D8uFRS0eJoqxJIxGpjk80E1yypuFGsE6sGAl9wdr++Dbz2xOmNI/ko5nGzAvJUPKAU2Ks5PVCYkaUiPRu1pf9csWpOnPgVeLmpAI5Gv3yV28Q0SRk0lBBtO66Tmy8lCjDqWCzUi/RLCZ0TIasa6kkIdNeOg89w2dWGeAgUvZJg+fq742UhFpPQ99OZiH1speJ/3ndxARXXsplnBgm6eJQkAhsIpw1gAdcMWrE1BJCFbdZMR0RRaixPZVsCe7yl1dJ66Lq1qrXD7VK/SavowgncArn4MIl1OEeGtAECk/wDK/whiboBb2jj8VoAeU7x/AH6PMHAsSSRw==</latexit>

k

<latexit sha1_base64="ESqfkpoOzQTKxIV+zY20hF3GUbw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN6KXjy2YGuhDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrTkA1Ci6xZbgR2EkU0igQ+BCMb2f+wxMqzWN5byYJ+hEdSh5yRo2VmuN+ueJW3TnIKvFyUoEcjX75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NApObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/M/rpia88jMuk9SgZItFYSqIicnsazLgCpkRE0soU9zeStiIKsqMzaZkQ/CWX14l7YuqV6teN2uV+k0eRxFO4BTOwYNLqMMdNKAFDBCe4RXenEfnxXl3PhatBSefOYY/cD5/ANZljPs=</latexit>

Dn

<latexit sha1_base64="7Uc1mRxWy2VAobYcZ46dW/jF8w8=">AAAB9HicbVDLSgMxFL2pr1pfVZdugkVwVWakoO6KunBZwT6gHUomzbShmcyYZApl6He4caGIWz/GnX9jpp2Fth4IHM65l3ty/FhwbRznGxXW1jc2t4rbpZ3dvf2D8uFRS0eJoqxJIxGpjk80E1yypuFGsE6sGAl9wdr++Dbz2xOmNI/ko5nGzAvJUPKAU2Ks5PVCYkaUiPRu1pf9csWpOnPgVeLmpAI5Gv3yV28Q0SRk0lBBtO66Tmy8lCjDqWCzUi/RLCZ0TIasa6kkIdNeOg89w2dWGeAgUvZJg+fq742UhFpPQ99OZiH1speJ/3ndxARXXsplnBgm6eJQkAhsIpw1gAdcMWrE1BJCFbdZMR0RRaixPZVsCe7yl1dJ66Lq1qrXD7VK/SavowgncArn4MIl1OEeGtAECk/wDK/whiboBb2jj8VoAeU7x/AH6PMHAsSSRw==</latexit>

k

<latexit sha1_base64="ESqfkpoOzQTKxIV+zY20hF3GUbw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN6KXjy2YGuhDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrTkA1Ci6xZbgR2EkU0igQ+BCMb2f+wxMqzWN5byYJ+hEdSh5yRo2VmuN+ueJW3TnIKvFyUoEcjX75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NApObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/M/rpia88jMuk9SgZItFYSqIicnsazLgCpkRE0soU9zeStiIKsqMzaZkQ/CWX14l7YuqV6teN2uV+k0eRxFO4BTOwYNLqMMdNKAFDBCe4RXenEfnxXl3PhatBSefOYY/cD5/ANZljPs=</latexit>

k

<latexit sha1_base64="ESqfkpoOzQTKxIV+zY20hF3GUbw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN6KXjy2YGuhDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrTkA1Ci6xZbgR2EkU0igQ+BCMb2f+wxMqzWN5byYJ+hEdSh5yRo2VmuN+ueJW3TnIKvFyUoEcjX75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NApObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/M/rpia88jMuk9SgZItFYSqIicnsazLgCpkRE0soU9zeStiIKsqMzaZkQ/CWX14l7YuqV6teN2uV+k0eRxFO4BTOwYNLqMMdNKAFDBCe4RXenEfnxXl3PhatBSefOYY/cD5/ANZljPs=</latexit>

Dn,1, . . . ,Dn,k

<latexit sha1_base64="yGBnIT8/3fgakZSZElmB1WieF3I=">AAACFXicbVDLSsNAFJ3UV62vqEs3g0VwUUoiBXVX1IXLCrYWmhAmk0k7dDIJMxOhhPyEG3/FjQtF3Aru/BsnbRa29cAwh3Pu5d57/IRRqSzrx6isrK6tb1Q3a1vbO7t75v5BT8apwKSLYxaLvo8kYZSTrqKKkX4iCIp8Rh788XXhPzwSIWnM79UkIW6EhpyGFCOlJc9sOBFSI4xYdpN7GW/YeQM6LIiV1P+8Nc49s241rSngMrFLUgclOp757QQxTiPCFWZIyoFtJcrNkFAUM5LXnFSSBOExGpKBphxFRLrZ9KocnmglgGEs9OMKTtW/HRmKpJxEvq4sFpWLXiH+5w1SFV64GeVJqgjHs0FhyqCKYRERDKggWLGJJggLqneFeIQEwkoHWdMh2IsnL5PeWdNuNS/vWvX2VRlHFRyBY3AKbHAO2uAWdEAXYPAEXsAbeDeejVfjw/iclVaMsucQzMH4+gVHgJ7r</latexit>
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Evaluation of a learning algorithm
x(1)

<latexit sha1_base64="zGoqMzp4iDsG8397zyI3iJbhjNQ=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBDiJexKQL0FvXiMYB6QxDA76U2GzM4uM7NiWPIRXjwo4tXv8ebfOEn2oIkFDUVVN91dfiy4Nq777aysrq1vbOa28ts7u3v7hYPDho4SxbDOIhGplk81Ci6xbrgR2IoV0tAX2PRHN1O/+YhK80jem3GM3ZAOJA84o8ZKzaeHtOSdTXqFolt2ZyDLxMtIETLUeoWvTj9iSYjSMEG1bntubLopVYYzgZN8J9EYUzaiA2xbKmmIupvOzp2QU6v0SRApW9KQmfp7IqWh1uPQt50hNUO96E3F/7x2YoLLbsplnBiUbL4oSAQxEZn+TvpcITNibAllittbCRtSRZmxCeVtCN7iy8ukcV72KuWru0qxep3FkYNjOIESeHABVbiFGtSBwQie4RXenNh5cd6dj3nripPNHMEfOJ8/msCPHA==</latexit>

x(n)

<latexit sha1_base64="fiaCTiQKV6O6xKP08PykvjL/bQY=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBDiJexKQL0FvXiMYB6QxDA7mU2GzM4uM71iWPIRXjwo4tXv8ebfOEn2oIkFDUVVN91dfiyFQdf9dlZW19Y3NnNb+e2d3b39wsFhw0SJZrzOIhnplk8Nl0LxOgqUvBVrTkNf8qY/upn6zUeujYjUPY5j3g3pQIlAMIpWaj49pCV1NukVim7ZnYEsEy8jRchQ6xW+Ov2IJSFXyCQ1pu25MXZTqlEwySf5TmJ4TNmIDnjbUkVDbrrp7NwJObVKnwSRtqWQzNTfEykNjRmHvu0MKQ7NojcV//PaCQaX3VSoOEGu2HxRkEiCEZn+TvpCc4ZybAllWthbCRtSTRnahPI2BG/x5WXSOC97lfLVXaVYvc7iyMExnEAJPLiAKtxCDerAYATP8ApvTuy8OO/Ox7x1xclmjuAPnM8f966PWQ==</latexit>

Cross-validate(   ,  ) 
Divide    into   chunks            (of 
roughly equal size) 
for i = 1 to 

Dn

<latexit sha1_base64="7Uc1mRxWy2VAobYcZ46dW/jF8w8=">AAAB9HicbVDLSgMxFL2pr1pfVZdugkVwVWakoO6KunBZwT6gHUomzbShmcyYZApl6He4caGIWz/GnX9jpp2Fth4IHM65l3ty/FhwbRznGxXW1jc2t4rbpZ3dvf2D8uFRS0eJoqxJIxGpjk80E1yypuFGsE6sGAl9wdr++Dbz2xOmNI/ko5nGzAvJUPKAU2Ks5PVCYkaUiPRu1pf9csWpOnPgVeLmpAI5Gv3yV28Q0SRk0lBBtO66Tmy8lCjDqWCzUi/RLCZ0TIasa6kkIdNeOg89w2dWGeAgUvZJg+fq742UhFpPQ99OZiH1speJ/3ndxARXXsplnBgm6eJQkAhsIpw1gAdcMWrE1BJCFbdZMR0RRaixPZVsCe7yl1dJ66Lq1qrXD7VK/SavowgncArn4MIl1OEeGtAECk/wDK/whiboBb2jj8VoAeU7x/AH6PMHAsSSRw==</latexit>

k

<latexit sha1_base64="ESqfkpoOzQTKxIV+zY20hF3GUbw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN6KXjy2YGuhDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrTkA1Ci6xZbgR2EkU0igQ+BCMb2f+wxMqzWN5byYJ+hEdSh5yRo2VmuN+ueJW3TnIKvFyUoEcjX75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NApObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/M/rpia88jMuk9SgZItFYSqIicnsazLgCpkRE0soU9zeStiIKsqMzaZkQ/CWX14l7YuqV6teN2uV+k0eRxFO4BTOwYNLqMMdNKAFDBCe4RXenEfnxXl3PhatBSefOYY/cD5/ANZljPs=</latexit>

Dn

<latexit sha1_base64="7Uc1mRxWy2VAobYcZ46dW/jF8w8=">AAAB9HicbVDLSgMxFL2pr1pfVZdugkVwVWakoO6KunBZwT6gHUomzbShmcyYZApl6He4caGIWz/GnX9jpp2Fth4IHM65l3ty/FhwbRznGxXW1jc2t4rbpZ3dvf2D8uFRS0eJoqxJIxGpjk80E1yypuFGsE6sGAl9wdr++Dbz2xOmNI/ko5nGzAvJUPKAU2Ks5PVCYkaUiPRu1pf9csWpOnPgVeLmpAI5Gv3yV28Q0SRk0lBBtO66Tmy8lCjDqWCzUi/RLCZ0TIasa6kkIdNeOg89w2dWGeAgUvZJg+fq742UhFpPQ99OZiH1speJ/3ndxARXXsplnBgm6eJQkAhsIpw1gAdcMWrE1BJCFbdZMR0RRaixPZVsCe7yl1dJ66Lq1qrXD7VK/SavowgncArn4MIl1OEeGtAECk/wDK/whiboBb2jj8VoAeU7x/AH6PMHAsSSRw==</latexit>

k

<latexit sha1_base64="ESqfkpoOzQTKxIV+zY20hF3GUbw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN6KXjy2YGuhDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrTkA1Ci6xZbgR2EkU0igQ+BCMb2f+wxMqzWN5byYJ+hEdSh5yRo2VmuN+ueJW3TnIKvFyUoEcjX75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NApObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/M/rpia88jMuk9SgZItFYSqIicnsazLgCpkRE0soU9zeStiIKsqMzaZkQ/CWX14l7YuqV6teN2uV+k0eRxFO4BTOwYNLqMMdNKAFDBCe4RXenEfnxXl3PhatBSefOYY/cD5/ANZljPs=</latexit>

k

<latexit sha1_base64="ESqfkpoOzQTKxIV+zY20hF3GUbw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN6KXjy2YGuhDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrTkA1Ci6xZbgR2EkU0igQ+BCMb2f+wxMqzWN5byYJ+hEdSh5yRo2VmuN+ueJW3TnIKvFyUoEcjX75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NApObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/M/rpia88jMuk9SgZItFYSqIicnsazLgCpkRE0soU9zeStiIKsqMzaZkQ/CWX14l7YuqV6teN2uV+k0eRxFO4BTOwYNLqMMdNKAFDBCe4RXenEfnxXl3PhatBSefOYY/cD5/ANZljPs=</latexit>

Dn,1, . . . ,Dn,k

<latexit sha1_base64="yGBnIT8/3fgakZSZElmB1WieF3I=">AAACFXicbVDLSsNAFJ3UV62vqEs3g0VwUUoiBXVX1IXLCrYWmhAmk0k7dDIJMxOhhPyEG3/FjQtF3Aru/BsnbRa29cAwh3Pu5d57/IRRqSzrx6isrK6tb1Q3a1vbO7t75v5BT8apwKSLYxaLvo8kYZSTrqKKkX4iCIp8Rh788XXhPzwSIWnM79UkIW6EhpyGFCOlJc9sOBFSI4xYdpN7GW/YeQM6LIiV1P+8Nc49s241rSngMrFLUgclOp757QQxTiPCFWZIyoFtJcrNkFAUM5LXnFSSBOExGpKBphxFRLrZ9KocnmglgGEs9OMKTtW/HRmKpJxEvq4sFpWLXiH+5w1SFV64GeVJqgjHs0FhyqCKYRERDKggWLGJJggLqneFeIQEwkoHWdMh2IsnL5PeWdNuNS/vWvX2VRlHFRyBY3AKbHAO2uAWdEAXYPAEXsAbeDeejVfjw/iclVaMsucQzMH4+gVHgJ7r</latexit>
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Evaluation of a learning algorithm
x(1)

<latexit sha1_base64="zGoqMzp4iDsG8397zyI3iJbhjNQ=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBDiJexKQL0FvXiMYB6QxDA76U2GzM4uM7NiWPIRXjwo4tXv8ebfOEn2oIkFDUVVN91dfiy4Nq777aysrq1vbOa28ts7u3v7hYPDho4SxbDOIhGplk81Ci6xbrgR2IoV0tAX2PRHN1O/+YhK80jem3GM3ZAOJA84o8ZKzaeHtOSdTXqFolt2ZyDLxMtIETLUeoWvTj9iSYjSMEG1bntubLopVYYzgZN8J9EYUzaiA2xbKmmIupvOzp2QU6v0SRApW9KQmfp7IqWh1uPQt50hNUO96E3F/7x2YoLLbsplnBiUbL4oSAQxEZn+TvpcITNibAllittbCRtSRZmxCeVtCN7iy8ukcV72KuWru0qxep3FkYNjOIESeHABVbiFGtSBwQie4RXenNh5cd6dj3nripPNHMEfOJ8/msCPHA==</latexit>

x(n)

<latexit sha1_base64="fiaCTiQKV6O6xKP08PykvjL/bQY=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBDiJexKQL0FvXiMYB6QxDA7mU2GzM4uM71iWPIRXjwo4tXv8ebfOEn2oIkFDUVVN91dfiyFQdf9dlZW19Y3NnNb+e2d3b39wsFhw0SJZrzOIhnplk8Nl0LxOgqUvBVrTkNf8qY/upn6zUeujYjUPY5j3g3pQIlAMIpWaj49pCV1NukVim7ZnYEsEy8jRchQ6xW+Ov2IJSFXyCQ1pu25MXZTqlEwySf5TmJ4TNmIDnjbUkVDbrrp7NwJObVKnwSRtqWQzNTfEykNjRmHvu0MKQ7NojcV//PaCQaX3VSoOEGu2HxRkEiCEZn+TvpCc4ZybAllWthbCRtSTRnahPI2BG/x5WXSOC97lfLVXaVYvc7iyMExnEAJPLiAKtxCDerAYATP8ApvTuy8OO/Ox7x1xclmjuAPnM8f966PWQ==</latexit>

Cross-validate(   ,  ) 
Divide    into   chunks            (of 
roughly equal size) 
for i = 1 to 

Dn

<latexit sha1_base64="7Uc1mRxWy2VAobYcZ46dW/jF8w8=">AAAB9HicbVDLSgMxFL2pr1pfVZdugkVwVWakoO6KunBZwT6gHUomzbShmcyYZApl6He4caGIWz/GnX9jpp2Fth4IHM65l3ty/FhwbRznGxXW1jc2t4rbpZ3dvf2D8uFRS0eJoqxJIxGpjk80E1yypuFGsE6sGAl9wdr++Dbz2xOmNI/ko5nGzAvJUPKAU2Ks5PVCYkaUiPRu1pf9csWpOnPgVeLmpAI5Gv3yV28Q0SRk0lBBtO66Tmy8lCjDqWCzUi/RLCZ0TIasa6kkIdNeOg89w2dWGeAgUvZJg+fq742UhFpPQ99OZiH1speJ/3ndxARXXsplnBgm6eJQkAhsIpw1gAdcMWrE1BJCFbdZMR0RRaixPZVsCe7yl1dJ66Lq1qrXD7VK/SavowgncArn4MIl1OEeGtAECk/wDK/whiboBb2jj8VoAeU7x/AH6PMHAsSSRw==</latexit>

k

<latexit sha1_base64="ESqfkpoOzQTKxIV+zY20hF3GUbw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN6KXjy2YGuhDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrTkA1Ci6xZbgR2EkU0igQ+BCMb2f+wxMqzWN5byYJ+hEdSh5yRo2VmuN+ueJW3TnIKvFyUoEcjX75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NApObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/M/rpia88jMuk9SgZItFYSqIicnsazLgCpkRE0soU9zeStiIKsqMzaZkQ/CWX14l7YuqV6teN2uV+k0eRxFO4BTOwYNLqMMdNKAFDBCe4RXenEfnxXl3PhatBSefOYY/cD5/ANZljPs=</latexit>

Dn

<latexit sha1_base64="7Uc1mRxWy2VAobYcZ46dW/jF8w8=">AAAB9HicbVDLSgMxFL2pr1pfVZdugkVwVWakoO6KunBZwT6gHUomzbShmcyYZApl6He4caGIWz/GnX9jpp2Fth4IHM65l3ty/FhwbRznGxXW1jc2t4rbpZ3dvf2D8uFRS0eJoqxJIxGpjk80E1yypuFGsE6sGAl9wdr++Dbz2xOmNI/ko5nGzAvJUPKAU2Ks5PVCYkaUiPRu1pf9csWpOnPgVeLmpAI5Gv3yV28Q0SRk0lBBtO66Tmy8lCjDqWCzUi/RLCZ0TIasa6kkIdNeOg89w2dWGeAgUvZJg+fq742UhFpPQ99OZiH1speJ/3ndxARXXsplnBgm6eJQkAhsIpw1gAdcMWrE1BJCFbdZMR0RRaixPZVsCe7yl1dJ66Lq1qrXD7VK/SavowgncArn4MIl1OEeGtAECk/wDK/whiboBb2jj8VoAeU7x/AH6PMHAsSSRw==</latexit>

k

<latexit sha1_base64="ESqfkpoOzQTKxIV+zY20hF3GUbw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN6KXjy2YGuhDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrTkA1Ci6xZbgR2EkU0igQ+BCMb2f+wxMqzWN5byYJ+hEdSh5yRo2VmuN+ueJW3TnIKvFyUoEcjX75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NApObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/M/rpia88jMuk9SgZItFYSqIicnsazLgCpkRE0soU9zeStiIKsqMzaZkQ/CWX14l7YuqV6teN2uV+k0eRxFO4BTOwYNLqMMdNKAFDBCe4RXenEfnxXl3PhatBSefOYY/cD5/ANZljPs=</latexit>

k

<latexit sha1_base64="ESqfkpoOzQTKxIV+zY20hF3GUbw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN6KXjy2YGuhDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrTkA1Ci6xZbgR2EkU0igQ+BCMb2f+wxMqzWN5byYJ+hEdSh5yRo2VmuN+ueJW3TnIKvFyUoEcjX75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NApObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/M/rpia88jMuk9SgZItFYSqIicnsazLgCpkRE0soU9zeStiIKsqMzaZkQ/CWX14l7YuqV6teN2uV+k0eRxFO4BTOwYNLqMMdNKAFDBCe4RXenEfnxXl3PhatBSefOYY/cD5/ANZljPs=</latexit>

Dn,1, . . . ,Dn,k

<latexit sha1_base64="yGBnIT8/3fgakZSZElmB1WieF3I=">AAACFXicbVDLSsNAFJ3UV62vqEs3g0VwUUoiBXVX1IXLCrYWmhAmk0k7dDIJMxOhhPyEG3/FjQtF3Aru/BsnbRa29cAwh3Pu5d57/IRRqSzrx6isrK6tb1Q3a1vbO7t75v5BT8apwKSLYxaLvo8kYZSTrqKKkX4iCIp8Rh788XXhPzwSIWnM79UkIW6EhpyGFCOlJc9sOBFSI4xYdpN7GW/YeQM6LIiV1P+8Nc49s241rSngMrFLUgclOp757QQxTiPCFWZIyoFtJcrNkFAUM5LXnFSSBOExGpKBphxFRLrZ9KocnmglgGEs9OMKTtW/HRmKpJxEvq4sFpWLXiH+5w1SFV64GeVJqgjHs0FhyqCKYRERDKggWLGJJggLqneFeIQEwkoHWdMh2IsnL5PeWdNuNS/vWvX2VRlHFRyBY3AKbHAO2uAWdEAXYPAEXsAbeDeejVfjw/iclVaMsucQzMH4+gVHgJ7r</latexit>
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Evaluation of a learning algorithm
x(1)

<latexit sha1_base64="zGoqMzp4iDsG8397zyI3iJbhjNQ=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBDiJexKQL0FvXiMYB6QxDA76U2GzM4uM7NiWPIRXjwo4tXv8ebfOEn2oIkFDUVVN91dfiy4Nq777aysrq1vbOa28ts7u3v7hYPDho4SxbDOIhGplk81Ci6xbrgR2IoV0tAX2PRHN1O/+YhK80jem3GM3ZAOJA84o8ZKzaeHtOSdTXqFolt2ZyDLxMtIETLUeoWvTj9iSYjSMEG1bntubLopVYYzgZN8J9EYUzaiA2xbKmmIupvOzp2QU6v0SRApW9KQmfp7IqWh1uPQt50hNUO96E3F/7x2YoLLbsplnBiUbL4oSAQxEZn+TvpcITNibAllittbCRtSRZmxCeVtCN7iy8ukcV72KuWru0qxep3FkYNjOIESeHABVbiFGtSBwQie4RXenNh5cd6dj3nripPNHMEfOJ8/msCPHA==</latexit>

x(n)

<latexit sha1_base64="fiaCTiQKV6O6xKP08PykvjL/bQY=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBDiJexKQL0FvXiMYB6QxDA7mU2GzM4uM71iWPIRXjwo4tXv8ebfOEn2oIkFDUVVN91dfiyFQdf9dlZW19Y3NnNb+e2d3b39wsFhw0SJZrzOIhnplk8Nl0LxOgqUvBVrTkNf8qY/upn6zUeujYjUPY5j3g3pQIlAMIpWaj49pCV1NukVim7ZnYEsEy8jRchQ6xW+Ov2IJSFXyCQ1pu25MXZTqlEwySf5TmJ4TNmIDnjbUkVDbrrp7NwJObVKnwSRtqWQzNTfEykNjRmHvu0MKQ7NojcV//PaCQaX3VSoOEGu2HxRkEiCEZn+TvpCc4ZybAllWthbCRtSTRnahPI2BG/x5WXSOC97lfLVXaVYvc7iyMExnEAJPLiAKtxCDerAYATP8ApvTuy8OO/Ox7x1xclmjuAPnM8f966PWQ==</latexit>

Cross-validate(   ,  ) 
Divide    into   chunks            (of 
roughly equal size) 
for i = 1 to 

Dn

<latexit sha1_base64="7Uc1mRxWy2VAobYcZ46dW/jF8w8=">AAAB9HicbVDLSgMxFL2pr1pfVZdugkVwVWakoO6KunBZwT6gHUomzbShmcyYZApl6He4caGIWz/GnX9jpp2Fth4IHM65l3ty/FhwbRznGxXW1jc2t4rbpZ3dvf2D8uFRS0eJoqxJIxGpjk80E1yypuFGsE6sGAl9wdr++Dbz2xOmNI/ko5nGzAvJUPKAU2Ks5PVCYkaUiPRu1pf9csWpOnPgVeLmpAI5Gv3yV28Q0SRk0lBBtO66Tmy8lCjDqWCzUi/RLCZ0TIasa6kkIdNeOg89w2dWGeAgUvZJg+fq742UhFpPQ99OZiH1speJ/3ndxARXXsplnBgm6eJQkAhsIpw1gAdcMWrE1BJCFbdZMR0RRaixPZVsCe7yl1dJ66Lq1qrXD7VK/SavowgncArn4MIl1OEeGtAECk/wDK/whiboBb2jj8VoAeU7x/AH6PMHAsSSRw==</latexit>

k

<latexit sha1_base64="ESqfkpoOzQTKxIV+zY20hF3GUbw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN6KXjy2YGuhDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrTkA1Ci6xZbgR2EkU0igQ+BCMb2f+wxMqzWN5byYJ+hEdSh5yRo2VmuN+ueJW3TnIKvFyUoEcjX75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NApObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/M/rpia88jMuk9SgZItFYSqIicnsazLgCpkRE0soU9zeStiIKsqMzaZkQ/CWX14l7YuqV6teN2uV+k0eRxFO4BTOwYNLqMMdNKAFDBCe4RXenEfnxXl3PhatBSefOYY/cD5/ANZljPs=</latexit>

Dn

<latexit sha1_base64="7Uc1mRxWy2VAobYcZ46dW/jF8w8=">AAAB9HicbVDLSgMxFL2pr1pfVZdugkVwVWakoO6KunBZwT6gHUomzbShmcyYZApl6He4caGIWz/GnX9jpp2Fth4IHM65l3ty/FhwbRznGxXW1jc2t4rbpZ3dvf2D8uFRS0eJoqxJIxGpjk80E1yypuFGsE6sGAl9wdr++Dbz2xOmNI/ko5nGzAvJUPKAU2Ks5PVCYkaUiPRu1pf9csWpOnPgVeLmpAI5Gv3yV28Q0SRk0lBBtO66Tmy8lCjDqWCzUi/RLCZ0TIasa6kkIdNeOg89w2dWGeAgUvZJg+fq742UhFpPQ99OZiH1speJ/3ndxARXXsplnBgm6eJQkAhsIpw1gAdcMWrE1BJCFbdZMR0RRaixPZVsCe7yl1dJ66Lq1qrXD7VK/SavowgncArn4MIl1OEeGtAECk/wDK/whiboBb2jj8VoAeU7x/AH6PMHAsSSRw==</latexit>

k

<latexit sha1_base64="ESqfkpoOzQTKxIV+zY20hF3GUbw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN6KXjy2YGuhDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrTkA1Ci6xZbgR2EkU0igQ+BCMb2f+wxMqzWN5byYJ+hEdSh5yRo2VmuN+ueJW3TnIKvFyUoEcjX75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NApObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/M/rpia88jMuk9SgZItFYSqIicnsazLgCpkRE0soU9zeStiIKsqMzaZkQ/CWX14l7YuqV6teN2uV+k0eRxFO4BTOwYNLqMMdNKAFDBCe4RXenEfnxXl3PhatBSefOYY/cD5/ANZljPs=</latexit>

k

<latexit sha1_base64="ESqfkpoOzQTKxIV+zY20hF3GUbw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN6KXjy2YGuhDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrTkA1Ci6xZbgR2EkU0igQ+BCMb2f+wxMqzWN5byYJ+hEdSh5yRo2VmuN+ueJW3TnIKvFyUoEcjX75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NApObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/M/rpia88jMuk9SgZItFYSqIicnsazLgCpkRE0soU9zeStiIKsqMzaZkQ/CWX14l7YuqV6teN2uV+k0eRxFO4BTOwYNLqMMdNKAFDBCe4RXenEfnxXl3PhatBSefOYY/cD5/ANZljPs=</latexit>

Dn,1, . . . ,Dn,k

<latexit sha1_base64="yGBnIT8/3fgakZSZElmB1WieF3I=">AAACFXicbVDLSsNAFJ3UV62vqEs3g0VwUUoiBXVX1IXLCrYWmhAmk0k7dDIJMxOhhPyEG3/FjQtF3Aru/BsnbRa29cAwh3Pu5d57/IRRqSzrx6isrK6tb1Q3a1vbO7t75v5BT8apwKSLYxaLvo8kYZSTrqKKkX4iCIp8Rh788XXhPzwSIWnM79UkIW6EhpyGFCOlJc9sOBFSI4xYdpN7GW/YeQM6LIiV1P+8Nc49s241rSngMrFLUgclOp757QQxTiPCFWZIyoFtJcrNkFAUM5LXnFSSBOExGpKBphxFRLrZ9KocnmglgGEs9OMKTtW/HRmKpJxEvq4sFpWLXiH+5w1SFV64GeVJqgjHs0FhyqCKYRERDKggWLGJJggLqneFeIQEwkoHWdMh2IsnL5PeWdNuNS/vWvX2VRlHFRyBY3AKbHAO2uAWdEAXYPAEXsAbeDeejVfjw/iclVaMsucQzMH4+gVHgJ7r</latexit>
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Evaluation of a learning algorithm
x(1)

<latexit sha1_base64="zGoqMzp4iDsG8397zyI3iJbhjNQ=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBDiJexKQL0FvXiMYB6QxDA76U2GzM4uM7NiWPIRXjwo4tXv8ebfOEn2oIkFDUVVN91dfiy4Nq777aysrq1vbOa28ts7u3v7hYPDho4SxbDOIhGplk81Ci6xbrgR2IoV0tAX2PRHN1O/+YhK80jem3GM3ZAOJA84o8ZKzaeHtOSdTXqFolt2ZyDLxMtIETLUeoWvTj9iSYjSMEG1bntubLopVYYzgZN8J9EYUzaiA2xbKmmIupvOzp2QU6v0SRApW9KQmfp7IqWh1uPQt50hNUO96E3F/7x2YoLLbsplnBiUbL4oSAQxEZn+TvpcITNibAllittbCRtSRZmxCeVtCN7iy8ukcV72KuWru0qxep3FkYNjOIESeHABVbiFGtSBwQie4RXenNh5cd6dj3nripPNHMEfOJ8/msCPHA==</latexit>

x(n)

<latexit sha1_base64="fiaCTiQKV6O6xKP08PykvjL/bQY=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBDiJexKQL0FvXiMYB6QxDA7mU2GzM4uM71iWPIRXjwo4tXv8ebfOEn2oIkFDUVVN91dfiyFQdf9dlZW19Y3NnNb+e2d3b39wsFhw0SJZrzOIhnplk8Nl0LxOgqUvBVrTkNf8qY/upn6zUeujYjUPY5j3g3pQIlAMIpWaj49pCV1NukVim7ZnYEsEy8jRchQ6xW+Ov2IJSFXyCQ1pu25MXZTqlEwySf5TmJ4TNmIDnjbUkVDbrrp7NwJObVKnwSRtqWQzNTfEykNjRmHvu0MKQ7NojcV//PaCQaX3VSoOEGu2HxRkEiCEZn+TvpCc4ZybAllWthbCRtSTRnahPI2BG/x5WXSOC97lfLVXaVYvc7iyMExnEAJPLiAKtxCDerAYATP8ApvTuy8OO/Ox7x1xclmjuAPnM8f966PWQ==</latexit>

Cross-validate(   ,  ) 
Divide    into   chunks            (of 
roughly equal size) 
for i = 1 to 

Dn

<latexit sha1_base64="7Uc1mRxWy2VAobYcZ46dW/jF8w8=">AAAB9HicbVDLSgMxFL2pr1pfVZdugkVwVWakoO6KunBZwT6gHUomzbShmcyYZApl6He4caGIWz/GnX9jpp2Fth4IHM65l3ty/FhwbRznGxXW1jc2t4rbpZ3dvf2D8uFRS0eJoqxJIxGpjk80E1yypuFGsE6sGAl9wdr++Dbz2xOmNI/ko5nGzAvJUPKAU2Ks5PVCYkaUiPRu1pf9csWpOnPgVeLmpAI5Gv3yV28Q0SRk0lBBtO66Tmy8lCjDqWCzUi/RLCZ0TIasa6kkIdNeOg89w2dWGeAgUvZJg+fq742UhFpPQ99OZiH1speJ/3ndxARXXsplnBgm6eJQkAhsIpw1gAdcMWrE1BJCFbdZMR0RRaixPZVsCe7yl1dJ66Lq1qrXD7VK/SavowgncArn4MIl1OEeGtAECk/wDK/whiboBb2jj8VoAeU7x/AH6PMHAsSSRw==</latexit>

k

<latexit sha1_base64="ESqfkpoOzQTKxIV+zY20hF3GUbw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN6KXjy2YGuhDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrTkA1Ci6xZbgR2EkU0igQ+BCMb2f+wxMqzWN5byYJ+hEdSh5yRo2VmuN+ueJW3TnIKvFyUoEcjX75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NApObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/M/rpia88jMuk9SgZItFYSqIicnsazLgCpkRE0soU9zeStiIKsqMzaZkQ/CWX14l7YuqV6teN2uV+k0eRxFO4BTOwYNLqMMdNKAFDBCe4RXenEfnxXl3PhatBSefOYY/cD5/ANZljPs=</latexit>

Dn

<latexit sha1_base64="7Uc1mRxWy2VAobYcZ46dW/jF8w8=">AAAB9HicbVDLSgMxFL2pr1pfVZdugkVwVWakoO6KunBZwT6gHUomzbShmcyYZApl6He4caGIWz/GnX9jpp2Fth4IHM65l3ty/FhwbRznGxXW1jc2t4rbpZ3dvf2D8uFRS0eJoqxJIxGpjk80E1yypuFGsE6sGAl9wdr++Dbz2xOmNI/ko5nGzAvJUPKAU2Ks5PVCYkaUiPRu1pf9csWpOnPgVeLmpAI5Gv3yV28Q0SRk0lBBtO66Tmy8lCjDqWCzUi/RLCZ0TIasa6kkIdNeOg89w2dWGeAgUvZJg+fq742UhFpPQ99OZiH1speJ/3ndxARXXsplnBgm6eJQkAhsIpw1gAdcMWrE1BJCFbdZMR0RRaixPZVsCe7yl1dJ66Lq1qrXD7VK/SavowgncArn4MIl1OEeGtAECk/wDK/whiboBb2jj8VoAeU7x/AH6PMHAsSSRw==</latexit>

k

<latexit sha1_base64="ESqfkpoOzQTKxIV+zY20hF3GUbw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN6KXjy2YGuhDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrTkA1Ci6xZbgR2EkU0igQ+BCMb2f+wxMqzWN5byYJ+hEdSh5yRo2VmuN+ueJW3TnIKvFyUoEcjX75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NApObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/M/rpia88jMuk9SgZItFYSqIicnsazLgCpkRE0soU9zeStiIKsqMzaZkQ/CWX14l7YuqV6teN2uV+k0eRxFO4BTOwYNLqMMdNKAFDBCe4RXenEfnxXl3PhatBSefOYY/cD5/ANZljPs=</latexit>

k

<latexit sha1_base64="ESqfkpoOzQTKxIV+zY20hF3GUbw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN6KXjy2YGuhDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrTkA1Ci6xZbgR2EkU0igQ+BCMb2f+wxMqzWN5byYJ+hEdSh5yRo2VmuN+ueJW3TnIKvFyUoEcjX75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NApObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/M/rpia88jMuk9SgZItFYSqIicnsazLgCpkRE0soU9zeStiIKsqMzaZkQ/CWX14l7YuqV6teN2uV+k0eRxFO4BTOwYNLqMMdNKAFDBCe4RXenEfnxXl3PhatBSefOYY/cD5/ANZljPs=</latexit>

Dn,1, . . . ,Dn,k

<latexit sha1_base64="yGBnIT8/3fgakZSZElmB1WieF3I=">AAACFXicbVDLSsNAFJ3UV62vqEs3g0VwUUoiBXVX1IXLCrYWmhAmk0k7dDIJMxOhhPyEG3/FjQtF3Aru/BsnbRa29cAwh3Pu5d57/IRRqSzrx6isrK6tb1Q3a1vbO7t75v5BT8apwKSLYxaLvo8kYZSTrqKKkX4iCIp8Rh788XXhPzwSIWnM79UkIW6EhpyGFCOlJc9sOBFSI4xYdpN7GW/YeQM6LIiV1P+8Nc49s241rSngMrFLUgclOp757QQxTiPCFWZIyoFtJcrNkFAUM5LXnFSSBOExGpKBphxFRLrZ9KocnmglgGEs9OMKTtW/HRmKpJxEvq4sFpWLXiH+5w1SFV64GeVJqgjHs0FhyqCKYRERDKggWLGJJggLqneFeIQEwkoHWdMh2IsnL5PeWdNuNS/vWvX2VRlHFRyBY3AKbHAO2uAWdEAXYPAEXsAbeDeejVfjw/iclVaMsucQzMH4+gVHgJ7r</latexit>
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Evaluation of a learning algorithm
x(1)

<latexit sha1_base64="zGoqMzp4iDsG8397zyI3iJbhjNQ=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBDiJexKQL0FvXiMYB6QxDA76U2GzM4uM7NiWPIRXjwo4tXv8ebfOEn2oIkFDUVVN91dfiy4Nq777aysrq1vbOa28ts7u3v7hYPDho4SxbDOIhGplk81Ci6xbrgR2IoV0tAX2PRHN1O/+YhK80jem3GM3ZAOJA84o8ZKzaeHtOSdTXqFolt2ZyDLxMtIETLUeoWvTj9iSYjSMEG1bntubLopVYYzgZN8J9EYUzaiA2xbKmmIupvOzp2QU6v0SRApW9KQmfp7IqWh1uPQt50hNUO96E3F/7x2YoLLbsplnBiUbL4oSAQxEZn+TvpcITNibAllittbCRtSRZmxCeVtCN7iy8ukcV72KuWru0qxep3FkYNjOIESeHABVbiFGtSBwQie4RXenNh5cd6dj3nripPNHMEfOJ8/msCPHA==</latexit>

x(n)

<latexit sha1_base64="fiaCTiQKV6O6xKP08PykvjL/bQY=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBDiJexKQL0FvXiMYB6QxDA7mU2GzM4uM71iWPIRXjwo4tXv8ebfOEn2oIkFDUVVN91dfiyFQdf9dlZW19Y3NnNb+e2d3b39wsFhw0SJZrzOIhnplk8Nl0LxOgqUvBVrTkNf8qY/upn6zUeujYjUPY5j3g3pQIlAMIpWaj49pCV1NukVim7ZnYEsEy8jRchQ6xW+Ov2IJSFXyCQ1pu25MXZTqlEwySf5TmJ4TNmIDnjbUkVDbrrp7NwJObVKnwSRtqWQzNTfEykNjRmHvu0MKQ7NojcV//PaCQaX3VSoOEGu2HxRkEiCEZn+TvpCc4ZybAllWthbCRtSTRnahPI2BG/x5WXSOC97lfLVXaVYvc7iyMExnEAJPLiAKtxCDerAYATP8ApvTuy8OO/Ox7x1xclmjuAPnM8f966PWQ==</latexit>

Cross-validate(   ,  ) 
Divide    into   chunks            (of 
roughly equal size) 
for i = 1 to 

Dn

<latexit sha1_base64="7Uc1mRxWy2VAobYcZ46dW/jF8w8=">AAAB9HicbVDLSgMxFL2pr1pfVZdugkVwVWakoO6KunBZwT6gHUomzbShmcyYZApl6He4caGIWz/GnX9jpp2Fth4IHM65l3ty/FhwbRznGxXW1jc2t4rbpZ3dvf2D8uFRS0eJoqxJIxGpjk80E1yypuFGsE6sGAl9wdr++Dbz2xOmNI/ko5nGzAvJUPKAU2Ks5PVCYkaUiPRu1pf9csWpOnPgVeLmpAI5Gv3yV28Q0SRk0lBBtO66Tmy8lCjDqWCzUi/RLCZ0TIasa6kkIdNeOg89w2dWGeAgUvZJg+fq742UhFpPQ99OZiH1speJ/3ndxARXXsplnBgm6eJQkAhsIpw1gAdcMWrE1BJCFbdZMR0RRaixPZVsCe7yl1dJ66Lq1qrXD7VK/SavowgncArn4MIl1OEeGtAECk/wDK/whiboBb2jj8VoAeU7x/AH6PMHAsSSRw==</latexit>

k

<latexit sha1_base64="ESqfkpoOzQTKxIV+zY20hF3GUbw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN6KXjy2YGuhDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrTkA1Ci6xZbgR2EkU0igQ+BCMb2f+wxMqzWN5byYJ+hEdSh5yRo2VmuN+ueJW3TnIKvFyUoEcjX75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NApObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/M/rpia88jMuk9SgZItFYSqIicnsazLgCpkRE0soU9zeStiIKsqMzaZkQ/CWX14l7YuqV6teN2uV+k0eRxFO4BTOwYNLqMMdNKAFDBCe4RXenEfnxXl3PhatBSefOYY/cD5/ANZljPs=</latexit>

Dn

<latexit sha1_base64="7Uc1mRxWy2VAobYcZ46dW/jF8w8=">AAAB9HicbVDLSgMxFL2pr1pfVZdugkVwVWakoO6KunBZwT6gHUomzbShmcyYZApl6He4caGIWz/GnX9jpp2Fth4IHM65l3ty/FhwbRznGxXW1jc2t4rbpZ3dvf2D8uFRS0eJoqxJIxGpjk80E1yypuFGsE6sGAl9wdr++Dbz2xOmNI/ko5nGzAvJUPKAU2Ks5PVCYkaUiPRu1pf9csWpOnPgVeLmpAI5Gv3yV28Q0SRk0lBBtO66Tmy8lCjDqWCzUi/RLCZ0TIasa6kkIdNeOg89w2dWGeAgUvZJg+fq742UhFpPQ99OZiH1speJ/3ndxARXXsplnBgm6eJQkAhsIpw1gAdcMWrE1BJCFbdZMR0RRaixPZVsCe7yl1dJ66Lq1qrXD7VK/SavowgncArn4MIl1OEeGtAECk/wDK/whiboBb2jj8VoAeU7x/AH6PMHAsSSRw==</latexit>

k

<latexit sha1_base64="ESqfkpoOzQTKxIV+zY20hF3GUbw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN6KXjy2YGuhDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrTkA1Ci6xZbgR2EkU0igQ+BCMb2f+wxMqzWN5byYJ+hEdSh5yRo2VmuN+ueJW3TnIKvFyUoEcjX75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NApObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/M/rpia88jMuk9SgZItFYSqIicnsazLgCpkRE0soU9zeStiIKsqMzaZkQ/CWX14l7YuqV6teN2uV+k0eRxFO4BTOwYNLqMMdNKAFDBCe4RXenEfnxXl3PhatBSefOYY/cD5/ANZljPs=</latexit>

k

<latexit sha1_base64="ESqfkpoOzQTKxIV+zY20hF3GUbw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN6KXjy2YGuhDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrTkA1Ci6xZbgR2EkU0igQ+BCMb2f+wxMqzWN5byYJ+hEdSh5yRo2VmuN+ueJW3TnIKvFyUoEcjX75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NApObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/M/rpia88jMuk9SgZItFYSqIicnsazLgCpkRE0soU9zeStiIKsqMzaZkQ/CWX14l7YuqV6teN2uV+k0eRxFO4BTOwYNLqMMdNKAFDBCe4RXenEfnxXl3PhatBSefOYY/cD5/ANZljPs=</latexit>

Dn,1, . . . ,Dn,k

<latexit sha1_base64="yGBnIT8/3fgakZSZElmB1WieF3I=">AAACFXicbVDLSsNAFJ3UV62vqEs3g0VwUUoiBXVX1IXLCrYWmhAmk0k7dDIJMxOhhPyEG3/FjQtF3Aru/BsnbRa29cAwh3Pu5d57/IRRqSzrx6isrK6tb1Q3a1vbO7t75v5BT8apwKSLYxaLvo8kYZSTrqKKkX4iCIp8Rh788XXhPzwSIWnM79UkIW6EhpyGFCOlJc9sOBFSI4xYdpN7GW/YeQM6LIiV1P+8Nc49s241rSngMrFLUgclOp757QQxTiPCFWZIyoFtJcrNkFAUM5LXnFSSBOExGpKBphxFRLrZ9KocnmglgGEs9OMKTtW/HRmKpJxEvq4sFpWLXiH+5w1SFV64GeVJqgjHs0FhyqCKYRERDKggWLGJJggLqneFeIQEwkoHWdMh2IsnL5PeWdNuNS/vWvX2VRlHFRyBY3AKbHAO2uAWdEAXYPAEXsAbeDeejVfjw/iclVaMsucQzMH4+gVHgJ7r</latexit>
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Evaluation of a learning algorithm
x(1)

<latexit sha1_base64="zGoqMzp4iDsG8397zyI3iJbhjNQ=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBDiJexKQL0FvXiMYB6QxDA76U2GzM4uM7NiWPIRXjwo4tXv8ebfOEn2oIkFDUVVN91dfiy4Nq777aysrq1vbOa28ts7u3v7hYPDho4SxbDOIhGplk81Ci6xbrgR2IoV0tAX2PRHN1O/+YhK80jem3GM3ZAOJA84o8ZKzaeHtOSdTXqFolt2ZyDLxMtIETLUeoWvTj9iSYjSMEG1bntubLopVYYzgZN8J9EYUzaiA2xbKmmIupvOzp2QU6v0SRApW9KQmfp7IqWh1uPQt50hNUO96E3F/7x2YoLLbsplnBiUbL4oSAQxEZn+TvpcITNibAllittbCRtSRZmxCeVtCN7iy8ukcV72KuWru0qxep3FkYNjOIESeHABVbiFGtSBwQie4RXenNh5cd6dj3nripPNHMEfOJ8/msCPHA==</latexit>

x(n)

<latexit sha1_base64="fiaCTiQKV6O6xKP08PykvjL/bQY=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBDiJexKQL0FvXiMYB6QxDA7mU2GzM4uM71iWPIRXjwo4tXv8ebfOEn2oIkFDUVVN91dfiyFQdf9dlZW19Y3NnNb+e2d3b39wsFhw0SJZrzOIhnplk8Nl0LxOgqUvBVrTkNf8qY/upn6zUeujYjUPY5j3g3pQIlAMIpWaj49pCV1NukVim7ZnYEsEy8jRchQ6xW+Ov2IJSFXyCQ1pu25MXZTqlEwySf5TmJ4TNmIDnjbUkVDbrrp7NwJObVKnwSRtqWQzNTfEykNjRmHvu0MKQ7NojcV//PaCQaX3VSoOEGu2HxRkEiCEZn+TvpCc4ZybAllWthbCRtSTRnahPI2BG/x5WXSOC97lfLVXaVYvc7iyMExnEAJPLiAKtxCDerAYATP8ApvTuy8OO/Ox7x1xclmjuAPnM8f966PWQ==</latexit>

Cross-validate(   ,  ) 
Divide    into   chunks            (of 
roughly equal size) 
for i = 1 to 

Dn

<latexit sha1_base64="7Uc1mRxWy2VAobYcZ46dW/jF8w8=">AAAB9HicbVDLSgMxFL2pr1pfVZdugkVwVWakoO6KunBZwT6gHUomzbShmcyYZApl6He4caGIWz/GnX9jpp2Fth4IHM65l3ty/FhwbRznGxXW1jc2t4rbpZ3dvf2D8uFRS0eJoqxJIxGpjk80E1yypuFGsE6sGAl9wdr++Dbz2xOmNI/ko5nGzAvJUPKAU2Ks5PVCYkaUiPRu1pf9csWpOnPgVeLmpAI5Gv3yV28Q0SRk0lBBtO66Tmy8lCjDqWCzUi/RLCZ0TIasa6kkIdNeOg89w2dWGeAgUvZJg+fq742UhFpPQ99OZiH1speJ/3ndxARXXsplnBgm6eJQkAhsIpw1gAdcMWrE1BJCFbdZMR0RRaixPZVsCe7yl1dJ66Lq1qrXD7VK/SavowgncArn4MIl1OEeGtAECk/wDK/whiboBb2jj8VoAeU7x/AH6PMHAsSSRw==</latexit>

k

<latexit sha1_base64="ESqfkpoOzQTKxIV+zY20hF3GUbw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN6KXjy2YGuhDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrTkA1Ci6xZbgR2EkU0igQ+BCMb2f+wxMqzWN5byYJ+hEdSh5yRo2VmuN+ueJW3TnIKvFyUoEcjX75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NApObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/M/rpia88jMuk9SgZItFYSqIicnsazLgCpkRE0soU9zeStiIKsqMzaZkQ/CWX14l7YuqV6teN2uV+k0eRxFO4BTOwYNLqMMdNKAFDBCe4RXenEfnxXl3PhatBSefOYY/cD5/ANZljPs=</latexit>

Dn

<latexit sha1_base64="7Uc1mRxWy2VAobYcZ46dW/jF8w8=">AAAB9HicbVDLSgMxFL2pr1pfVZdugkVwVWakoO6KunBZwT6gHUomzbShmcyYZApl6He4caGIWz/GnX9jpp2Fth4IHM65l3ty/FhwbRznGxXW1jc2t4rbpZ3dvf2D8uFRS0eJoqxJIxGpjk80E1yypuFGsE6sGAl9wdr++Dbz2xOmNI/ko5nGzAvJUPKAU2Ks5PVCYkaUiPRu1pf9csWpOnPgVeLmpAI5Gv3yV28Q0SRk0lBBtO66Tmy8lCjDqWCzUi/RLCZ0TIasa6kkIdNeOg89w2dWGeAgUvZJg+fq742UhFpPQ99OZiH1speJ/3ndxARXXsplnBgm6eJQkAhsIpw1gAdcMWrE1BJCFbdZMR0RRaixPZVsCe7yl1dJ66Lq1qrXD7VK/SavowgncArn4MIl1OEeGtAECk/wDK/whiboBb2jj8VoAeU7x/AH6PMHAsSSRw==</latexit>

k

<latexit sha1_base64="ESqfkpoOzQTKxIV+zY20hF3GUbw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN6KXjy2YGuhDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrTkA1Ci6xZbgR2EkU0igQ+BCMb2f+wxMqzWN5byYJ+hEdSh5yRo2VmuN+ueJW3TnIKvFyUoEcjX75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NApObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/M/rpia88jMuk9SgZItFYSqIicnsazLgCpkRE0soU9zeStiIKsqMzaZkQ/CWX14l7YuqV6teN2uV+k0eRxFO4BTOwYNLqMMdNKAFDBCe4RXenEfnxXl3PhatBSefOYY/cD5/ANZljPs=</latexit>

k

<latexit sha1_base64="ESqfkpoOzQTKxIV+zY20hF3GUbw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN6KXjy2YGuhDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrTkA1Ci6xZbgR2EkU0igQ+BCMb2f+wxMqzWN5byYJ+hEdSh5yRo2VmuN+ueJW3TnIKvFyUoEcjX75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NApObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/M/rpia88jMuk9SgZItFYSqIicnsazLgCpkRE0soU9zeStiIKsqMzaZkQ/CWX14l7YuqV6teN2uV+k0eRxFO4BTOwYNLqMMdNKAFDBCe4RXenEfnxXl3PhatBSefOYY/cD5/ANZljPs=</latexit>

Dn,1, . . . ,Dn,k

<latexit sha1_base64="yGBnIT8/3fgakZSZElmB1WieF3I=">AAACFXicbVDLSsNAFJ3UV62vqEs3g0VwUUoiBXVX1IXLCrYWmhAmk0k7dDIJMxOhhPyEG3/FjQtF3Aru/BsnbRa29cAwh3Pu5d57/IRRqSzrx6isrK6tb1Q3a1vbO7t75v5BT8apwKSLYxaLvo8kYZSTrqKKkX4iCIp8Rh788XXhPzwSIWnM79UkIW6EhpyGFCOlJc9sOBFSI4xYdpN7GW/YeQM6LIiV1P+8Nc49s241rSngMrFLUgclOp757QQxTiPCFWZIyoFtJcrNkFAUM5LXnFSSBOExGpKBphxFRLrZ9KocnmglgGEs9OMKTtW/HRmKpJxEvq4sFpWLXiH+5w1SFV64GeVJqgjHs0FhyqCKYRERDKggWLGJJggLqneFeIQEwkoHWdMh2IsnL5PeWdNuNS/vWvX2VRlHFRyBY3AKbHAO2uAWdEAXYPAEXsAbeDeejVfjw/iclVaMsucQzMH4+gVHgJ7r</latexit>
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Evaluation of a learning algorithm

Cross-validate(   ,  ) 
Divide    into   chunks            (of 
roughly equal size) 
for i = 1 to   
train    on        (i.e. except chunk i)

Dn

<latexit sha1_base64="7Uc1mRxWy2VAobYcZ46dW/jF8w8=">AAAB9HicbVDLSgMxFL2pr1pfVZdugkVwVWakoO6KunBZwT6gHUomzbShmcyYZApl6He4caGIWz/GnX9jpp2Fth4IHM65l3ty/FhwbRznGxXW1jc2t4rbpZ3dvf2D8uFRS0eJoqxJIxGpjk80E1yypuFGsE6sGAl9wdr++Dbz2xOmNI/ko5nGzAvJUPKAU2Ks5PVCYkaUiPRu1pf9csWpOnPgVeLmpAI5Gv3yV28Q0SRk0lBBtO66Tmy8lCjDqWCzUi/RLCZ0TIasa6kkIdNeOg89w2dWGeAgUvZJg+fq742UhFpPQ99OZiH1speJ/3ndxARXXsplnBgm6eJQkAhsIpw1gAdcMWrE1BJCFbdZMR0RRaixPZVsCe7yl1dJ66Lq1qrXD7VK/SavowgncArn4MIl1OEeGtAECk/wDK/whiboBb2jj8VoAeU7x/AH6PMHAsSSRw==</latexit>

k

<latexit sha1_base64="ESqfkpoOzQTKxIV+zY20hF3GUbw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN6KXjy2YGuhDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrTkA1Ci6xZbgR2EkU0igQ+BCMb2f+wxMqzWN5byYJ+hEdSh5yRo2VmuN+ueJW3TnIKvFyUoEcjX75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NApObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/M/rpia88jMuk9SgZItFYSqIicnsazLgCpkRE0soU9zeStiIKsqMzaZkQ/CWX14l7YuqV6teN2uV+k0eRxFO4BTOwYNLqMMdNKAFDBCe4RXenEfnxXl3PhatBSefOYY/cD5/ANZljPs=</latexit>

Dn

<latexit sha1_base64="7Uc1mRxWy2VAobYcZ46dW/jF8w8=">AAAB9HicbVDLSgMxFL2pr1pfVZdugkVwVWakoO6KunBZwT6gHUomzbShmcyYZApl6He4caGIWz/GnX9jpp2Fth4IHM65l3ty/FhwbRznGxXW1jc2t4rbpZ3dvf2D8uFRS0eJoqxJIxGpjk80E1yypuFGsE6sGAl9wdr++Dbz2xOmNI/ko5nGzAvJUPKAU2Ks5PVCYkaUiPRu1pf9csWpOnPgVeLmpAI5Gv3yV28Q0SRk0lBBtO66Tmy8lCjDqWCzUi/RLCZ0TIasa6kkIdNeOg89w2dWGeAgUvZJg+fq742UhFpPQ99OZiH1speJ/3ndxARXXsplnBgm6eJQkAhsIpw1gAdcMWrE1BJCFbdZMR0RRaixPZVsCe7yl1dJ66Lq1qrXD7VK/SavowgncArn4MIl1OEeGtAECk/wDK/whiboBb2jj8VoAeU7x/AH6PMHAsSSRw==</latexit>

k

<latexit sha1_base64="ESqfkpoOzQTKxIV+zY20hF3GUbw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN6KXjy2YGuhDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrTkA1Ci6xZbgR2EkU0igQ+BCMb2f+wxMqzWN5byYJ+hEdSh5yRo2VmuN+ueJW3TnIKvFyUoEcjX75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NApObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/M/rpia88jMuk9SgZItFYSqIicnsazLgCpkRE0soU9zeStiIKsqMzaZkQ/CWX14l7YuqV6teN2uV+k0eRxFO4BTOwYNLqMMdNKAFDBCe4RXenEfnxXl3PhatBSefOYY/cD5/ANZljPs=</latexit>

k

<latexit sha1_base64="ESqfkpoOzQTKxIV+zY20hF3GUbw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN6KXjy2YGuhDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrTkA1Ci6xZbgR2EkU0igQ+BCMb2f+wxMqzWN5byYJ+hEdSh5yRo2VmuN+ueJW3TnIKvFyUoEcjX75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NApObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/M/rpia88jMuk9SgZItFYSqIicnsazLgCpkRE0soU9zeStiIKsqMzaZkQ/CWX14l7YuqV6teN2uV+k0eRxFO4BTOwYNLqMMdNKAFDBCe4RXenEfnxXl3PhatBSefOYY/cD5/ANZljPs=</latexit>

Dn,1, . . . ,Dn,k

<latexit sha1_base64="yGBnIT8/3fgakZSZElmB1WieF3I=">AAACFXicbVDLSsNAFJ3UV62vqEs3g0VwUUoiBXVX1IXLCrYWmhAmk0k7dDIJMxOhhPyEG3/FjQtF3Aru/BsnbRa29cAwh3Pu5d57/IRRqSzrx6isrK6tb1Q3a1vbO7t75v5BT8apwKSLYxaLvo8kYZSTrqKKkX4iCIp8Rh788XXhPzwSIWnM79UkIW6EhpyGFCOlJc9sOBFSI4xYdpN7GW/YeQM6LIiV1P+8Nc49s241rSngMrFLUgclOp757QQxTiPCFWZIyoFtJcrNkFAUM5LXnFSSBOExGpKBphxFRLrZ9KocnmglgGEs9OMKTtW/HRmKpJxEvq4sFpWLXiH+5w1SFV64GeVJqgjHs0FhyqCKYRERDKggWLGJJggLqneFeIQEwkoHWdMh2IsnL5PeWdNuNS/vWvX2VRlHFRyBY3AKbHAO2uAWdEAXYPAEXsAbeDeejVfjw/iclVaMsucQzMH4+gVHgJ7r</latexit>

hi

<latexit sha1_base64="A8zU9xSJsdBdW1X6q0zXbAaAfFg=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN6KXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzSRBP6JDyUPOqLHSw6jP++WKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8MrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuql6ten1fq9Rv8jiKcAKncA4eXEId7qABTWAwhGd4hTdHOC/Ou/OxaC04+cwx/IHz+QNMEI3U</latexit>

Dn\Dn,i

<latexit sha1_base64="JSQG8amd0q5NStMzyF+d73x7bgU=">AAACE3icbVDLSsNAFL3xWesr6tLNYBFEpCRSUHdFXbisYB/QlDKZTtuhk0mYmQgl5B/c+CtuXCji1o07/8ZJm0VtPTBwOOfeufceP+JMacf5sZaWV1bX1gsbxc2t7Z1de2+/ocJYElonIQ9ly8eKciZoXTPNaSuSFAc+p01/dJP5zUcqFQvFgx5HtBPggWB9RrA2Utc+9QKshwTz5DbtCuT5mIwUx2qIZo1EnLG0a5ecsjMBWiRuTkqQo9a1v71eSOKACk3Ml6rtOpHuJFhqRjhNi16saGTm4QFtGypwQFUnmdyUomOj9FA/lOYJjSbqbEeCA6XGgW8qs0XVvJeJ/3ntWPcvOwkTUaypINNB/ZgjHaIsINRjkhLNx4ZgIpnZFZEhlphoE2PRhODOn7xIGudlt1K+uq+Uqtd5HAU4hCM4ARcuoAp3UIM6EHiCF3iDd+vZerU+rM9p6ZKV9xzAH1hfv6uEnq4=</latexit>
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x(1)

<latexit sha1_base64="zGoqMzp4iDsG8397zyI3iJbhjNQ=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBDiJexKQL0FvXiMYB6QxDA76U2GzM4uM7NiWPIRXjwo4tXv8ebfOEn2oIkFDUVVN91dfiy4Nq777aysrq1vbOa28ts7u3v7hYPDho4SxbDOIhGplk81Ci6xbrgR2IoV0tAX2PRHN1O/+YhK80jem3GM3ZAOJA84o8ZKzaeHtOSdTXqFolt2ZyDLxMtIETLUeoWvTj9iSYjSMEG1bntubLopVYYzgZN8J9EYUzaiA2xbKmmIupvOzp2QU6v0SRApW9KQmfp7IqWh1uPQt50hNUO96E3F/7x2YoLLbsplnBiUbL4oSAQxEZn+TvpcITNibAllittbCRtSRZmxCeVtCN7iy8ukcV72KuWru0qxep3FkYNjOIESeHABVbiFGtSBwQie4RXenNh5cd6dj3nripPNHMEfOJ8/msCPHA==</latexit>

x(n)

<latexit sha1_base64="fiaCTiQKV6O6xKP08PykvjL/bQY=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBDiJexKQL0FvXiMYB6QxDA7mU2GzM4uM71iWPIRXjwo4tXv8ebfOEn2oIkFDUVVN91dfiyFQdf9dlZW19Y3NnNb+e2d3b39wsFhw0SJZrzOIhnplk8Nl0LxOgqUvBVrTkNf8qY/upn6zUeujYjUPY5j3g3pQIlAMIpWaj49pCV1NukVim7ZnYEsEy8jRchQ6xW+Ov2IJSFXyCQ1pu25MXZTqlEwySf5TmJ4TNmIDnjbUkVDbrrp7NwJObVKnwSRtqWQzNTfEykNjRmHvu0MKQ7NojcV//PaCQaX3VSoOEGu2HxRkEiCEZn+TvpCc4ZybAllWthbCRtSTRnahPI2BG/x5WXSOC97lfLVXaVYvc7iyMExnEAJPLiAKtxCDerAYATP8ApvTuy8OO/Ox7x1xclmjuAPnM8f966PWQ==</latexit>



Evaluation of a learning algorithm

Cross-validate(   ,  ) 
Divide    into   chunks            (of 
roughly equal size) 
for i = 1 to   
train    on        (i.e. except chunk i) 
compute “test” error          of    on 

Dn

<latexit sha1_base64="7Uc1mRxWy2VAobYcZ46dW/jF8w8=">AAAB9HicbVDLSgMxFL2pr1pfVZdugkVwVWakoO6KunBZwT6gHUomzbShmcyYZApl6He4caGIWz/GnX9jpp2Fth4IHM65l3ty/FhwbRznGxXW1jc2t4rbpZ3dvf2D8uFRS0eJoqxJIxGpjk80E1yypuFGsE6sGAl9wdr++Dbz2xOmNI/ko5nGzAvJUPKAU2Ks5PVCYkaUiPRu1pf9csWpOnPgVeLmpAI5Gv3yV28Q0SRk0lBBtO66Tmy8lCjDqWCzUi/RLCZ0TIasa6kkIdNeOg89w2dWGeAgUvZJg+fq742UhFpPQ99OZiH1speJ/3ndxARXXsplnBgm6eJQkAhsIpw1gAdcMWrE1BJCFbdZMR0RRaixPZVsCe7yl1dJ66Lq1qrXD7VK/SavowgncArn4MIl1OEeGtAECk/wDK/whiboBb2jj8VoAeU7x/AH6PMHAsSSRw==</latexit>

k

<latexit sha1_base64="ESqfkpoOzQTKxIV+zY20hF3GUbw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN6KXjy2YGuhDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrTkA1Ci6xZbgR2EkU0igQ+BCMb2f+wxMqzWN5byYJ+hEdSh5yRo2VmuN+ueJW3TnIKvFyUoEcjX75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NApObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/M/rpia88jMuk9SgZItFYSqIicnsazLgCpkRE0soU9zeStiIKsqMzaZkQ/CWX14l7YuqV6teN2uV+k0eRxFO4BTOwYNLqMMdNKAFDBCe4RXenEfnxXl3PhatBSefOYY/cD5/ANZljPs=</latexit>

Dn

<latexit sha1_base64="7Uc1mRxWy2VAobYcZ46dW/jF8w8=">AAAB9HicbVDLSgMxFL2pr1pfVZdugkVwVWakoO6KunBZwT6gHUomzbShmcyYZApl6He4caGIWz/GnX9jpp2Fth4IHM65l3ty/FhwbRznGxXW1jc2t4rbpZ3dvf2D8uFRS0eJoqxJIxGpjk80E1yypuFGsE6sGAl9wdr++Dbz2xOmNI/ko5nGzAvJUPKAU2Ks5PVCYkaUiPRu1pf9csWpOnPgVeLmpAI5Gv3yV28Q0SRk0lBBtO66Tmy8lCjDqWCzUi/RLCZ0TIasa6kkIdNeOg89w2dWGeAgUvZJg+fq742UhFpPQ99OZiH1speJ/3ndxARXXsplnBgm6eJQkAhsIpw1gAdcMWrE1BJCFbdZMR0RRaixPZVsCe7yl1dJ66Lq1qrXD7VK/SavowgncArn4MIl1OEeGtAECk/wDK/whiboBb2jj8VoAeU7x/AH6PMHAsSSRw==</latexit>

k

<latexit sha1_base64="ESqfkpoOzQTKxIV+zY20hF3GUbw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN6KXjy2YGuhDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrTkA1Ci6xZbgR2EkU0igQ+BCMb2f+wxMqzWN5byYJ+hEdSh5yRo2VmuN+ueJW3TnIKvFyUoEcjX75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NApObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/M/rpia88jMuk9SgZItFYSqIicnsazLgCpkRE0soU9zeStiIKsqMzaZkQ/CWX14l7YuqV6teN2uV+k0eRxFO4BTOwYNLqMMdNKAFDBCe4RXenEfnxXl3PhatBSefOYY/cD5/ANZljPs=</latexit>

k

<latexit sha1_base64="ESqfkpoOzQTKxIV+zY20hF3GUbw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN6KXjy2YGuhDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrTkA1Ci6xZbgR2EkU0igQ+BCMb2f+wxMqzWN5byYJ+hEdSh5yRo2VmuN+ueJW3TnIKvFyUoEcjX75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NApObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/M/rpia88jMuk9SgZItFYSqIicnsazLgCpkRE0soU9zeStiIKsqMzaZkQ/CWX14l7YuqV6teN2uV+k0eRxFO4BTOwYNLqMMdNKAFDBCe4RXenEfnxXl3PhatBSefOYY/cD5/ANZljPs=</latexit>

Dn,1, . . . ,Dn,k

<latexit sha1_base64="yGBnIT8/3fgakZSZElmB1WieF3I=">AAACFXicbVDLSsNAFJ3UV62vqEs3g0VwUUoiBXVX1IXLCrYWmhAmk0k7dDIJMxOhhPyEG3/FjQtF3Aru/BsnbRa29cAwh3Pu5d57/IRRqSzrx6isrK6tb1Q3a1vbO7t75v5BT8apwKSLYxaLvo8kYZSTrqKKkX4iCIp8Rh788XXhPzwSIWnM79UkIW6EhpyGFCOlJc9sOBFSI4xYdpN7GW/YeQM6LIiV1P+8Nc49s241rSngMrFLUgclOp757QQxTiPCFWZIyoFtJcrNkFAUM5LXnFSSBOExGpKBphxFRLrZ9KocnmglgGEs9OMKTtW/HRmKpJxEvq4sFpWLXiH+5w1SFV64GeVJqgjHs0FhyqCKYRERDKggWLGJJggLqneFeIQEwkoHWdMh2IsnL5PeWdNuNS/vWvX2VRlHFRyBY3AKbHAO2uAWdEAXYPAEXsAbeDeejVfjw/iclVaMsucQzMH4+gVHgJ7r</latexit>

hi

<latexit sha1_base64="A8zU9xSJsdBdW1X6q0zXbAaAfFg=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN6KXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzSRBP6JDyUPOqLHSw6jP++WKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8MrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuql6ten1fq9Rv8jiKcAKncA4eXEId7qABTWAwhGd4hTdHOC/Ou/OxaC04+cwx/IHz+QNMEI3U</latexit>

Dn\Dn,i

<latexit sha1_base64="JSQG8amd0q5NStMzyF+d73x7bgU=">AAACE3icbVDLSsNAFL3xWesr6tLNYBFEpCRSUHdFXbisYB/QlDKZTtuhk0mYmQgl5B/c+CtuXCji1o07/8ZJm0VtPTBwOOfeufceP+JMacf5sZaWV1bX1gsbxc2t7Z1de2+/ocJYElonIQ9ly8eKciZoXTPNaSuSFAc+p01/dJP5zUcqFQvFgx5HtBPggWB9RrA2Utc+9QKshwTz5DbtCuT5mIwUx2qIZo1EnLG0a5ecsjMBWiRuTkqQo9a1v71eSOKACk3Ml6rtOpHuJFhqRjhNi16saGTm4QFtGypwQFUnmdyUomOj9FA/lOYJjSbqbEeCA6XGgW8qs0XVvJeJ/3ntWPcvOwkTUaypINNB/ZgjHaIsINRjkhLNx4ZgIpnZFZEhlphoE2PRhODOn7xIGudlt1K+uq+Uqtd5HAU4hCM4ARcuoAp3UIM6EHiCF3iDd+vZerU+rM9p6ZKV9xzAH1hfv6uEnq4=</latexit>

hi

<latexit sha1_base64="A8zU9xSJsdBdW1X6q0zXbAaAfFg=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN6KXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzSRBP6JDyUPOqLHSw6jP++WKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8MrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuql6ten1fq9Rv8jiKcAKncA4eXEId7qABTWAwhGd4hTdHOC/Ou/OxaC04+cwx/IHz+QNMEI3U</latexit>

E(hi,Dn,i)

<latexit sha1_base64="sDThlNosNCzdxfouaQ40tRv+5w8=">AAACDHicbVDLSgMxFL1TX7W+qi7dBItQoZQZKai74gNcVrAPaIeSSdM2NJMZkoxQhvkAN/6KGxeKuPUD3Pk3Ztoi2nogcDjnXHLv8ULOlLbtLyuztLyyupZdz21sbm3v5Hf3GiqIJKF1EvBAtjysKGeC1jXTnLZCSbHvcdr0Rpep37ynUrFA3OlxSF0fDwTrM4K1kbr5QsfHekgwj6+T4rDLSuhHuEq6sSix5Nik7LI9AVokzowUYIZaN//Z6QUk8qnQhGOl2o4dajfGUjPCaZLrRIqGmIzwgLYNFdinyo0nxyToyCg91A+keUKjifp7Isa+UmPfM8l0UzXvpeJ/XjvS/TM3ZiKMNBVk+lE/4kgHKG0G9ZikRPOxIZhIZnZFZIglJtr0lzMlOPMnL5LGSdmplM9vK4XqxayOLBzAIRTBgVOowg3UoA4EHuAJXuDVerSerTfrfRrNWLOZffgD6+MbQNybIQ==</latexit>

Dn,i

<latexit sha1_base64="caNsb/s5w+wMD+GQ4sYiM5TGOrE=">AAAB+nicbVDLSsNAFL2pr1pfqS7dBIvgQkoiBXVX1IXLCvYBbQiT6aQdOpmEmYlSYj7FjQtF3Pol7vwbJ20W2npg4HDOvdwzx48Zlcq2v43Syura+kZ5s7K1vbO7Z1b3OzJKBCZtHLFI9HwkCaOctBVVjPRiQVDoM9L1J9e5330gQtKI36tpTNwQjTgNKEZKS55ZHYRIjTFi6U3mpfyUZp5Zs+v2DNYycQpSgwItz/waDCOchIQrzJCUfceOlZsioShmJKsMEklihCdoRPqachQS6aaz6Jl1rJWhFURCP66smfp7I0WhlNPQ15N5ULno5eJ/Xj9RwYWbUh4ninA8PxQkzFKRlfdgDakgWLGpJggLqrNaeIwEwkq3VdElOItfXiads7rTqF/eNWrNq6KOMhzCEZyAA+fQhFtoQRswPMIzvMKb8WS8GO/Gx3y0ZBQ7B/AHxucPf8+ULQ==</latexit>
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x(1)

<latexit sha1_base64="zGoqMzp4iDsG8397zyI3iJbhjNQ=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBDiJexKQL0FvXiMYB6QxDA76U2GzM4uM7NiWPIRXjwo4tXv8ebfOEn2oIkFDUVVN91dfiy4Nq777aysrq1vbOa28ts7u3v7hYPDho4SxbDOIhGplk81Ci6xbrgR2IoV0tAX2PRHN1O/+YhK80jem3GM3ZAOJA84o8ZKzaeHtOSdTXqFolt2ZyDLxMtIETLUeoWvTj9iSYjSMEG1bntubLopVYYzgZN8J9EYUzaiA2xbKmmIupvOzp2QU6v0SRApW9KQmfp7IqWh1uPQt50hNUO96E3F/7x2YoLLbsplnBiUbL4oSAQxEZn+TvpcITNibAllittbCRtSRZmxCeVtCN7iy8ukcV72KuWru0qxep3FkYNjOIESeHABVbiFGtSBwQie4RXenNh5cd6dj3nripPNHMEfOJ8/msCPHA==</latexit>

x(n)

<latexit sha1_base64="fiaCTiQKV6O6xKP08PykvjL/bQY=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBDiJexKQL0FvXiMYB6QxDA7mU2GzM4uM71iWPIRXjwo4tXv8ebfOEn2oIkFDUVVN91dfiyFQdf9dlZW19Y3NnNb+e2d3b39wsFhw0SJZrzOIhnplk8Nl0LxOgqUvBVrTkNf8qY/upn6zUeujYjUPY5j3g3pQIlAMIpWaj49pCV1NukVim7ZnYEsEy8jRchQ6xW+Ov2IJSFXyCQ1pu25MXZTqlEwySf5TmJ4TNmIDnjbUkVDbrrp7NwJObVKnwSRtqWQzNTfEykNjRmHvu0MKQ7NojcV//PaCQaX3VSoOEGu2HxRkEiCEZn+TvpCc4ZybAllWthbCRtSTRnahPI2BG/x5WXSOC97lfLVXaVYvc7iyMExnEAJPLiAKtxCDerAYATP8ApvTuy8OO/Ox7x1xclmjuAPnM8f966PWQ==</latexit>



Evaluation of a learning algorithm

Cross-validate(   ,  ) 
Divide    into   chunks            (of 
roughly equal size) 
for i = 1 to   
train    on        (i.e. except chunk i) 
compute “test” error          of    on  

Return 

Dn

<latexit sha1_base64="7Uc1mRxWy2VAobYcZ46dW/jF8w8=">AAAB9HicbVDLSgMxFL2pr1pfVZdugkVwVWakoO6KunBZwT6gHUomzbShmcyYZApl6He4caGIWz/GnX9jpp2Fth4IHM65l3ty/FhwbRznGxXW1jc2t4rbpZ3dvf2D8uFRS0eJoqxJIxGpjk80E1yypuFGsE6sGAl9wdr++Dbz2xOmNI/ko5nGzAvJUPKAU2Ks5PVCYkaUiPRu1pf9csWpOnPgVeLmpAI5Gv3yV28Q0SRk0lBBtO66Tmy8lCjDqWCzUi/RLCZ0TIasa6kkIdNeOg89w2dWGeAgUvZJg+fq742UhFpPQ99OZiH1speJ/3ndxARXXsplnBgm6eJQkAhsIpw1gAdcMWrE1BJCFbdZMR0RRaixPZVsCe7yl1dJ66Lq1qrXD7VK/SavowgncArn4MIl1OEeGtAECk/wDK/whiboBb2jj8VoAeU7x/AH6PMHAsSSRw==</latexit>

k

<latexit sha1_base64="ESqfkpoOzQTKxIV+zY20hF3GUbw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN6KXjy2YGuhDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrTkA1Ci6xZbgR2EkU0igQ+BCMb2f+wxMqzWN5byYJ+hEdSh5yRo2VmuN+ueJW3TnIKvFyUoEcjX75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NApObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/M/rpia88jMuk9SgZItFYSqIicnsazLgCpkRE0soU9zeStiIKsqMzaZkQ/CWX14l7YuqV6teN2uV+k0eRxFO4BTOwYNLqMMdNKAFDBCe4RXenEfnxXl3PhatBSefOYY/cD5/ANZljPs=</latexit>

Dn

<latexit sha1_base64="7Uc1mRxWy2VAobYcZ46dW/jF8w8=">AAAB9HicbVDLSgMxFL2pr1pfVZdugkVwVWakoO6KunBZwT6gHUomzbShmcyYZApl6He4caGIWz/GnX9jpp2Fth4IHM65l3ty/FhwbRznGxXW1jc2t4rbpZ3dvf2D8uFRS0eJoqxJIxGpjk80E1yypuFGsE6sGAl9wdr++Dbz2xOmNI/ko5nGzAvJUPKAU2Ks5PVCYkaUiPRu1pf9csWpOnPgVeLmpAI5Gv3yV28Q0SRk0lBBtO66Tmy8lCjDqWCzUi/RLCZ0TIasa6kkIdNeOg89w2dWGeAgUvZJg+fq742UhFpPQ99OZiH1speJ/3ndxARXXsplnBgm6eJQkAhsIpw1gAdcMWrE1BJCFbdZMR0RRaixPZVsCe7yl1dJ66Lq1qrXD7VK/SavowgncArn4MIl1OEeGtAECk/wDK/whiboBb2jj8VoAeU7x/AH6PMHAsSSRw==</latexit>

k

<latexit sha1_base64="ESqfkpoOzQTKxIV+zY20hF3GUbw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN6KXjy2YGuhDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrTkA1Ci6xZbgR2EkU0igQ+BCMb2f+wxMqzWN5byYJ+hEdSh5yRo2VmuN+ueJW3TnIKvFyUoEcjX75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NApObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/M/rpia88jMuk9SgZItFYSqIicnsazLgCpkRE0soU9zeStiIKsqMzaZkQ/CWX14l7YuqV6teN2uV+k0eRxFO4BTOwYNLqMMdNKAFDBCe4RXenEfnxXl3PhatBSefOYY/cD5/ANZljPs=</latexit>

k

<latexit sha1_base64="ESqfkpoOzQTKxIV+zY20hF3GUbw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN6KXjy2YGuhDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrTkA1Ci6xZbgR2EkU0igQ+BCMb2f+wxMqzWN5byYJ+hEdSh5yRo2VmuN+ueJW3TnIKvFyUoEcjX75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NApObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/M/rpia88jMuk9SgZItFYSqIicnsazLgCpkRE0soU9zeStiIKsqMzaZkQ/CWX14l7YuqV6teN2uV+k0eRxFO4BTOwYNLqMMdNKAFDBCe4RXenEfnxXl3PhatBSefOYY/cD5/ANZljPs=</latexit>

Dn,1, . . . ,Dn,k

<latexit sha1_base64="yGBnIT8/3fgakZSZElmB1WieF3I=">AAACFXicbVDLSsNAFJ3UV62vqEs3g0VwUUoiBXVX1IXLCrYWmhAmk0k7dDIJMxOhhPyEG3/FjQtF3Aru/BsnbRa29cAwh3Pu5d57/IRRqSzrx6isrK6tb1Q3a1vbO7t75v5BT8apwKSLYxaLvo8kYZSTrqKKkX4iCIp8Rh788XXhPzwSIWnM79UkIW6EhpyGFCOlJc9sOBFSI4xYdpN7GW/YeQM6LIiV1P+8Nc49s241rSngMrFLUgclOp757QQxTiPCFWZIyoFtJcrNkFAUM5LXnFSSBOExGpKBphxFRLrZ9KocnmglgGEs9OMKTtW/HRmKpJxEvq4sFpWLXiH+5w1SFV64GeVJqgjHs0FhyqCKYRERDKggWLGJJggLqneFeIQEwkoHWdMh2IsnL5PeWdNuNS/vWvX2VRlHFRyBY3AKbHAO2uAWdEAXYPAEXsAbeDeejVfjw/iclVaMsucQzMH4+gVHgJ7r</latexit>

hi

<latexit sha1_base64="A8zU9xSJsdBdW1X6q0zXbAaAfFg=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN6KXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzSRBP6JDyUPOqLHSw6jP++WKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8MrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuql6ten1fq9Rv8jiKcAKncA4eXEId7qABTWAwhGd4hTdHOC/Ou/OxaC04+cwx/IHz+QNMEI3U</latexit>

Dn\Dn,i

<latexit sha1_base64="JSQG8amd0q5NStMzyF+d73x7bgU=">AAACE3icbVDLSsNAFL3xWesr6tLNYBFEpCRSUHdFXbisYB/QlDKZTtuhk0mYmQgl5B/c+CtuXCji1o07/8ZJm0VtPTBwOOfeufceP+JMacf5sZaWV1bX1gsbxc2t7Z1de2+/ocJYElonIQ9ly8eKciZoXTPNaSuSFAc+p01/dJP5zUcqFQvFgx5HtBPggWB9RrA2Utc+9QKshwTz5DbtCuT5mIwUx2qIZo1EnLG0a5ecsjMBWiRuTkqQo9a1v71eSOKACk3Ml6rtOpHuJFhqRjhNi16saGTm4QFtGypwQFUnmdyUomOj9FA/lOYJjSbqbEeCA6XGgW8qs0XVvJeJ/3ntWPcvOwkTUaypINNB/ZgjHaIsINRjkhLNx4ZgIpnZFZEhlphoE2PRhODOn7xIGudlt1K+uq+Uqtd5HAU4hCM4ARcuoAp3UIM6EHiCF3iDd+vZerU+rM9p6ZKV9xzAH1hfv6uEnq4=</latexit>

hi

<latexit sha1_base64="A8zU9xSJsdBdW1X6q0zXbAaAfFg=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN6KXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzSRBP6JDyUPOqLHSw6jP++WKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8MrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuql6ten1fq9Rv8jiKcAKncA4eXEId7qABTWAwhGd4hTdHOC/Ou/OxaC04+cwx/IHz+QNMEI3U</latexit>

E(hi,Dn,i)

<latexit sha1_base64="sDThlNosNCzdxfouaQ40tRv+5w8=">AAACDHicbVDLSgMxFL1TX7W+qi7dBItQoZQZKai74gNcVrAPaIeSSdM2NJMZkoxQhvkAN/6KGxeKuPUD3Pk3Ztoi2nogcDjnXHLv8ULOlLbtLyuztLyyupZdz21sbm3v5Hf3GiqIJKF1EvBAtjysKGeC1jXTnLZCSbHvcdr0Rpep37ynUrFA3OlxSF0fDwTrM4K1kbr5QsfHekgwj6+T4rDLSuhHuEq6sSix5Nik7LI9AVokzowUYIZaN//Z6QUk8qnQhGOl2o4dajfGUjPCaZLrRIqGmIzwgLYNFdinyo0nxyToyCg91A+keUKjifp7Isa+UmPfM8l0UzXvpeJ/XjvS/TM3ZiKMNBVk+lE/4kgHKG0G9ZikRPOxIZhIZnZFZIglJtr0lzMlOPMnL5LGSdmplM9vK4XqxayOLBzAIRTBgVOowg3UoA4EHuAJXuDVerSerTfrfRrNWLOZffgD6+MbQNybIQ==</latexit>

Dn,i

<latexit sha1_base64="caNsb/s5w+wMD+GQ4sYiM5TGOrE=">AAAB+nicbVDLSsNAFL2pr1pfqS7dBIvgQkoiBXVX1IXLCvYBbQiT6aQdOpmEmYlSYj7FjQtF3Pol7vwbJ20W2npg4HDOvdwzx48Zlcq2v43Syura+kZ5s7K1vbO7Z1b3OzJKBCZtHLFI9HwkCaOctBVVjPRiQVDoM9L1J9e5330gQtKI36tpTNwQjTgNKEZKS55ZHYRIjTFi6U3mpfyUZp5Zs+v2DNYycQpSgwItz/waDCOchIQrzJCUfceOlZsioShmJKsMEklihCdoRPqachQS6aaz6Jl1rJWhFURCP66smfp7I0WhlNPQ15N5ULno5eJ/Xj9RwYWbUh4ninA8PxQkzFKRlfdgDakgWLGpJggLqrNaeIwEwkq3VdElOItfXiads7rTqF/eNWrNq6KOMhzCEZyAA+fQhFtoQRswPMIzvMKb8WS8GO/Gx3y0ZBQ7B/AHxucPf8+ULQ==</latexit>

1

k

kX

i=1

E(hi,Dn,i)

<latexit sha1_base64="mWfEuOloxS2DtTTXP3npaick7m4="></latexit>
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x(1)

<latexit sha1_base64="zGoqMzp4iDsG8397zyI3iJbhjNQ=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBDiJexKQL0FvXiMYB6QxDA76U2GzM4uM7NiWPIRXjwo4tXv8ebfOEn2oIkFDUVVN91dfiy4Nq777aysrq1vbOa28ts7u3v7hYPDho4SxbDOIhGplk81Ci6xbrgR2IoV0tAX2PRHN1O/+YhK80jem3GM3ZAOJA84o8ZKzaeHtOSdTXqFolt2ZyDLxMtIETLUeoWvTj9iSYjSMEG1bntubLopVYYzgZN8J9EYUzaiA2xbKmmIupvOzp2QU6v0SRApW9KQmfp7IqWh1uPQt50hNUO96E3F/7x2YoLLbsplnBiUbL4oSAQxEZn+TvpcITNibAllittbCRtSRZmxCeVtCN7iy8ukcV72KuWru0qxep3FkYNjOIESeHABVbiFGtSBwQie4RXenNh5cd6dj3nripPNHMEfOJ8/msCPHA==</latexit>

x(n)

<latexit sha1_base64="fiaCTiQKV6O6xKP08PykvjL/bQY=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBDiJexKQL0FvXiMYB6QxDA7mU2GzM4uM71iWPIRXjwo4tXv8ebfOEn2oIkFDUVVN91dfiyFQdf9dlZW19Y3NnNb+e2d3b39wsFhw0SJZrzOIhnplk8Nl0LxOgqUvBVrTkNf8qY/upn6zUeujYjUPY5j3g3pQIlAMIpWaj49pCV1NukVim7ZnYEsEy8jRchQ6xW+Ov2IJSFXyCQ1pu25MXZTqlEwySf5TmJ4TNmIDnjbUkVDbrrp7NwJObVKnwSRtqWQzNTfEykNjRmHvu0MKQ7NojcV//PaCQaX3VSoOEGu2HxRkEiCEZn+TvpCc4ZybAllWthbCRtSTRnahPI2BG/x5WXSOC97lfLVXaVYvc7iyMExnEAJPLiAKtxCDerAYATP8ApvTuy8OO/Ox7x1xclmjuAPnM8f966PWQ==</latexit>



Evaluation of a learning algorithm

Cross-validate(   ,  ) 
Divide    into   chunks            (of 
roughly equal size) 
for i = 1 to   
train    on        (i.e. except chunk i) 
compute “test” error          of    on  

Return 

Dn

<latexit sha1_base64="7Uc1mRxWy2VAobYcZ46dW/jF8w8=">AAAB9HicbVDLSgMxFL2pr1pfVZdugkVwVWakoO6KunBZwT6gHUomzbShmcyYZApl6He4caGIWz/GnX9jpp2Fth4IHM65l3ty/FhwbRznGxXW1jc2t4rbpZ3dvf2D8uFRS0eJoqxJIxGpjk80E1yypuFGsE6sGAl9wdr++Dbz2xOmNI/ko5nGzAvJUPKAU2Ks5PVCYkaUiPRu1pf9csWpOnPgVeLmpAI5Gv3yV28Q0SRk0lBBtO66Tmy8lCjDqWCzUi/RLCZ0TIasa6kkIdNeOg89w2dWGeAgUvZJg+fq742UhFpPQ99OZiH1speJ/3ndxARXXsplnBgm6eJQkAhsIpw1gAdcMWrE1BJCFbdZMR0RRaixPZVsCe7yl1dJ66Lq1qrXD7VK/SavowgncArn4MIl1OEeGtAECk/wDK/whiboBb2jj8VoAeU7x/AH6PMHAsSSRw==</latexit>

k

<latexit sha1_base64="ESqfkpoOzQTKxIV+zY20hF3GUbw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN6KXjy2YGuhDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrTkA1Ci6xZbgR2EkU0igQ+BCMb2f+wxMqzWN5byYJ+hEdSh5yRo2VmuN+ueJW3TnIKvFyUoEcjX75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NApObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/M/rpia88jMuk9SgZItFYSqIicnsazLgCpkRE0soU9zeStiIKsqMzaZkQ/CWX14l7YuqV6teN2uV+k0eRxFO4BTOwYNLqMMdNKAFDBCe4RXenEfnxXl3PhatBSefOYY/cD5/ANZljPs=</latexit>

Dn

<latexit sha1_base64="7Uc1mRxWy2VAobYcZ46dW/jF8w8=">AAAB9HicbVDLSgMxFL2pr1pfVZdugkVwVWakoO6KunBZwT6gHUomzbShmcyYZApl6He4caGIWz/GnX9jpp2Fth4IHM65l3ty/FhwbRznGxXW1jc2t4rbpZ3dvf2D8uFRS0eJoqxJIxGpjk80E1yypuFGsE6sGAl9wdr++Dbz2xOmNI/ko5nGzAvJUPKAU2Ks5PVCYkaUiPRu1pf9csWpOnPgVeLmpAI5Gv3yV28Q0SRk0lBBtO66Tmy8lCjDqWCzUi/RLCZ0TIasa6kkIdNeOg89w2dWGeAgUvZJg+fq742UhFpPQ99OZiH1speJ/3ndxARXXsplnBgm6eJQkAhsIpw1gAdcMWrE1BJCFbdZMR0RRaixPZVsCe7yl1dJ66Lq1qrXD7VK/SavowgncArn4MIl1OEeGtAECk/wDK/whiboBb2jj8VoAeU7x/AH6PMHAsSSRw==</latexit>

k

<latexit sha1_base64="ESqfkpoOzQTKxIV+zY20hF3GUbw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN6KXjy2YGuhDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrTkA1Ci6xZbgR2EkU0igQ+BCMb2f+wxMqzWN5byYJ+hEdSh5yRo2VmuN+ueJW3TnIKvFyUoEcjX75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NApObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/M/rpia88jMuk9SgZItFYSqIicnsazLgCpkRE0soU9zeStiIKsqMzaZkQ/CWX14l7YuqV6teN2uV+k0eRxFO4BTOwYNLqMMdNKAFDBCe4RXenEfnxXl3PhatBSefOYY/cD5/ANZljPs=</latexit>

k

<latexit sha1_base64="ESqfkpoOzQTKxIV+zY20hF3GUbw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN6KXjy2YGuhDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrTkA1Ci6xZbgR2EkU0igQ+BCMb2f+wxMqzWN5byYJ+hEdSh5yRo2VmuN+ueJW3TnIKvFyUoEcjX75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NApObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/M/rpia88jMuk9SgZItFYSqIicnsazLgCpkRE0soU9zeStiIKsqMzaZkQ/CWX14l7YuqV6teN2uV+k0eRxFO4BTOwYNLqMMdNKAFDBCe4RXenEfnxXl3PhatBSefOYY/cD5/ANZljPs=</latexit>

Dn,1, . . . ,Dn,k

<latexit sha1_base64="yGBnIT8/3fgakZSZElmB1WieF3I=">AAACFXicbVDLSsNAFJ3UV62vqEs3g0VwUUoiBXVX1IXLCrYWmhAmk0k7dDIJMxOhhPyEG3/FjQtF3Aru/BsnbRa29cAwh3Pu5d57/IRRqSzrx6isrK6tb1Q3a1vbO7t75v5BT8apwKSLYxaLvo8kYZSTrqKKkX4iCIp8Rh788XXhPzwSIWnM79UkIW6EhpyGFCOlJc9sOBFSI4xYdpN7GW/YeQM6LIiV1P+8Nc49s241rSngMrFLUgclOp757QQxTiPCFWZIyoFtJcrNkFAUM5LXnFSSBOExGpKBphxFRLrZ9KocnmglgGEs9OMKTtW/HRmKpJxEvq4sFpWLXiH+5w1SFV64GeVJqgjHs0FhyqCKYRERDKggWLGJJggLqneFeIQEwkoHWdMh2IsnL5PeWdNuNS/vWvX2VRlHFRyBY3AKbHAO2uAWdEAXYPAEXsAbeDeejVfjw/iclVaMsucQzMH4+gVHgJ7r</latexit>

hi

<latexit sha1_base64="A8zU9xSJsdBdW1X6q0zXbAaAfFg=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN6KXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzSRBP6JDyUPOqLHSw6jP++WKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8MrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuql6ten1fq9Rv8jiKcAKncA4eXEId7qABTWAwhGd4hTdHOC/Ou/OxaC04+cwx/IHz+QNMEI3U</latexit>

Dn\Dn,i

<latexit sha1_base64="JSQG8amd0q5NStMzyF+d73x7bgU=">AAACE3icbVDLSsNAFL3xWesr6tLNYBFEpCRSUHdFXbisYB/QlDKZTtuhk0mYmQgl5B/c+CtuXCji1o07/8ZJm0VtPTBwOOfeufceP+JMacf5sZaWV1bX1gsbxc2t7Z1de2+/ocJYElonIQ9ly8eKciZoXTPNaSuSFAc+p01/dJP5zUcqFQvFgx5HtBPggWB9RrA2Utc+9QKshwTz5DbtCuT5mIwUx2qIZo1EnLG0a5ecsjMBWiRuTkqQo9a1v71eSOKACk3Ml6rtOpHuJFhqRjhNi16saGTm4QFtGypwQFUnmdyUomOj9FA/lOYJjSbqbEeCA6XGgW8qs0XVvJeJ/3ntWPcvOwkTUaypINNB/ZgjHaIsINRjkhLNx4ZgIpnZFZEhlphoE2PRhODOn7xIGudlt1K+uq+Uqtd5HAU4hCM4ARcuoAp3UIM6EHiCF3iDd+vZerU+rM9p6ZKV9xzAH1hfv6uEnq4=</latexit>

hi

<latexit sha1_base64="A8zU9xSJsdBdW1X6q0zXbAaAfFg=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN6KXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzSRBP6JDyUPOqLHSw6jP++WKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8MrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuql6ten1fq9Rv8jiKcAKncA4eXEId7qABTWAwhGd4hTdHOC/Ou/OxaC04+cwx/IHz+QNMEI3U</latexit>

E(hi,Dn,i)

<latexit sha1_base64="sDThlNosNCzdxfouaQ40tRv+5w8=">AAACDHicbVDLSgMxFL1TX7W+qi7dBItQoZQZKai74gNcVrAPaIeSSdM2NJMZkoxQhvkAN/6KGxeKuPUD3Pk3Ztoi2nogcDjnXHLv8ULOlLbtLyuztLyyupZdz21sbm3v5Hf3GiqIJKF1EvBAtjysKGeC1jXTnLZCSbHvcdr0Rpep37ynUrFA3OlxSF0fDwTrM4K1kbr5QsfHekgwj6+T4rDLSuhHuEq6sSix5Nik7LI9AVokzowUYIZaN//Z6QUk8qnQhGOl2o4dajfGUjPCaZLrRIqGmIzwgLYNFdinyo0nxyToyCg91A+keUKjifp7Isa+UmPfM8l0UzXvpeJ/XjvS/TM3ZiKMNBVk+lE/4kgHKG0G9ZikRPOxIZhIZnZFZIglJtr0lzMlOPMnL5LGSdmplM9vK4XqxayOLBzAIRTBgVOowg3UoA4EHuAJXuDVerSerTfrfRrNWLOZffgD6+MbQNybIQ==</latexit>

Dn,i

<latexit sha1_base64="caNsb/s5w+wMD+GQ4sYiM5TGOrE=">AAAB+nicbVDLSsNAFL2pr1pfqS7dBIvgQkoiBXVX1IXLCvYBbQiT6aQdOpmEmYlSYj7FjQtF3Pol7vwbJ20W2npg4HDOvdwzx48Zlcq2v43Syura+kZ5s7K1vbO7Z1b3OzJKBCZtHLFI9HwkCaOctBVVjPRiQVDoM9L1J9e5330gQtKI36tpTNwQjTgNKEZKS55ZHYRIjTFi6U3mpfyUZp5Zs+v2DNYycQpSgwItz/waDCOchIQrzJCUfceOlZsioShmJKsMEklihCdoRPqachQS6aaz6Jl1rJWhFURCP66smfp7I0WhlNPQ15N5ULno5eJ/Xj9RwYWbUh4ninA8PxQkzFKRlfdgDakgWLGpJggLqrNaeIwEwkq3VdElOItfXiads7rTqF/eNWrNq6KOMhzCEZyAA+fQhFtoQRswPMIzvMKb8WS8GO/Gx3y0ZBQ7B/AHxucPf8+ULQ==</latexit>

1

k

kX

i=1

E(hi,Dn,i)

<latexit sha1_base64="mWfEuOloxS2DtTTXP3npaick7m4="></latexit>

• Again, good idea to shuffle order of data first
32

x(1)

<latexit sha1_base64="zGoqMzp4iDsG8397zyI3iJbhjNQ=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBDiJexKQL0FvXiMYB6QxDA76U2GzM4uM7NiWPIRXjwo4tXv8ebfOEn2oIkFDUVVN91dfiy4Nq777aysrq1vbOa28ts7u3v7hYPDho4SxbDOIhGplk81Ci6xbrgR2IoV0tAX2PRHN1O/+YhK80jem3GM3ZAOJA84o8ZKzaeHtOSdTXqFolt2ZyDLxMtIETLUeoWvTj9iSYjSMEG1bntubLopVYYzgZN8J9EYUzaiA2xbKmmIupvOzp2QU6v0SRApW9KQmfp7IqWh1uPQt50hNUO96E3F/7x2YoLLbsplnBiUbL4oSAQxEZn+TvpcITNibAllittbCRtSRZmxCeVtCN7iy8ukcV72KuWru0qxep3FkYNjOIESeHABVbiFGtSBwQie4RXenNh5cd6dj3nripPNHMEfOJ8/msCPHA==</latexit>

x(n)

<latexit sha1_base64="fiaCTiQKV6O6xKP08PykvjL/bQY=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBDiJexKQL0FvXiMYB6QxDA7mU2GzM4uM71iWPIRXjwo4tXv8ebfOEn2oIkFDUVVN91dfiyFQdf9dlZW19Y3NnNb+e2d3b39wsFhw0SJZrzOIhnplk8Nl0LxOgqUvBVrTkNf8qY/upn6zUeujYjUPY5j3g3pQIlAMIpWaj49pCV1NukVim7ZnYEsEy8jRchQ6xW+Ov2IJSFXyCQ1pu25MXZTqlEwySf5TmJ4TNmIDnjbUkVDbrrp7NwJObVKnwSRtqWQzNTfEykNjRmHvu0MKQ7NojcV//PaCQaX3VSoOEGu2HxRkEiCEZn+TvpCc4ZybAllWthbCRtSTRnahPI2BG/x5WXSOC97lfLVXaVYvc7iyMExnEAJPLiAKtxCDerAYATP8ApvTuy8OO/Ox7x1xclmjuAPnM8f966PWQ==</latexit>


