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Lecture Objectives

• Relate linear regression and logistic regression 

• Emphasis difference between estimating probabilities 
and quantities.



Logistic Regression



Learning Types
• Supervised Learning with Labeled Data. (Today) 

• Methods: Regression or classification 

• Objective: To predict a response or outcome. 

• Unsupervised Learning with Unlabeled Data. 

• Methods: Clustering, Principal Component Analysis (PCA), autoencoders, 
generative adversarial networks (GANs) 

• Objective: Identify patterns in the data or understand how data was created. 

• Best distinction between the two: 

• Is there a response variable Y?

Previously



Supervised Learning: 
Classification

<latexit sha1_base64="jqylwcxBagMhesCQ8VFOWEkScmo=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHYNUY9ELx4hkUcCGzI79MLI7OxmZtZICF/gxYPGePWTvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCoqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7cxvPaLSPJb3ZpygH9GB5CFn1Fip/tQrltyyOwdZJV5GSpCh1it+dfsxSyOUhgmqdcdzE+NPqDKcCZwWuqnGhLIRHWDHUkkj1P5kfuiUnFmlT8JY2ZKGzNXfExMaaT2OAtsZUTPUy95M/M/rpCa89idcJqlByRaLwlQQE5PZ16TPFTIjxpZQpri9lbAhVZQZm03BhuAtv7xKmhdl77JcqVdK1ZssjjycwCmcgwdXUIU7qEEDGCA8wyu8OQ/Oi/PufCxac042cwx/4Hz+AOknjQU=</latexit>x

<latexit sha1_base64="+uQyNRflh6ZfpBt0Osl+e4sjuBk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOl5qRfrrhVdw6ySrycVCBHo1/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJ+6LqXVZrzVqlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8f6quNBg==</latexit>y
Linear Decision Boundary

Class 1

Feature
 (Independent variable, input, predictors)

Target
(Dependent variable, output)

Class 2

Previously



How can we classify the data?



Binary (Logical) Data
Data exists in two states: present or absent

TRUE         T          (1) 
FALSE        F          (0)

Source

* Logical values allow us to determine whether a condition is met or not. 
  Based on the condition, we can make a choice as to what happens next.

Aside

https://az616578.vo.msecnd.net/files/2016/08/19/636072180885324217301014601_shoes.jpg


Sigmoid
Scope of Probability

What happens when z is: 
•  a large positive number? 
•  a large negative number?

<latexit sha1_base64="tY9+Nv0o5CFvvmP3spQhHk4ieYc="></latexit>

g(z) = �(z)

=
exp (z)

1 + exp (z)

=
1

1 + exp (�z)



Going Between Spaces



Logistic Regression

Binary Cross-Entropy

XX
x2x2

<latexit sha1_base64="iCdUH0r6nxMpJmrS3+7rq5Y8iaQ=">AAAB/XicbVA9SwNBEJ3zM8avqKXNYhBsDHcS1DJoYxnBfEByhL3NXrJkd+/Y3RPDEfwNtlrbia2/xdJ/4l5yhUl8MPB4b4aZeUHMmTau++2srK6tb2wWtorbO7t7+6WDw6aOEkVog0Q8Uu0Aa8qZpA3DDKftWFEsAk5bweg281uPVGkWyQczjqkv8ECykBFsrNR66qXxuTfplcpuxZ0CLRMvJ2XIUe+Vfrr9iCSCSkM41rrjubHxU6wMI5xOit1E0xiTER7QjqUSC6r9dHruBJ1apY/CSNmSBk3VvxMpFlqPRWA7BTZDvehl4n9eJzHhtZ8yGSeGSjJbFCYcmQhlv6M+U5QYPrYEE8XsrYgMscLE2ITmtgQiy8RbTGCZNC8q3mWlel8t127ydApwDCdwBh5cQQ3uoA4NIDCCF3iFN+fZeXc+nM9Z64qTzxzBHJyvX9T0lfw=</latexit>xp�1
<latexit sha1_base64="iCdUH0r6nxMpJmrS3+7rq5Y8iaQ=">AAAB/XicbVA9SwNBEJ3zM8avqKXNYhBsDHcS1DJoYxnBfEByhL3NXrJkd+/Y3RPDEfwNtlrbia2/xdJ/4l5yhUl8MPB4b4aZeUHMmTau++2srK6tb2wWtorbO7t7+6WDw6aOEkVog0Q8Uu0Aa8qZpA3DDKftWFEsAk5bweg281uPVGkWyQczjqkv8ECykBFsrNR66qXxuTfplcpuxZ0CLRMvJ2XIUe+Vfrr9iCSCSkM41rrjubHxU6wMI5xOit1E0xiTER7QjqUSC6r9dHruBJ1apY/CSNmSBk3VvxMpFlqPRWA7BTZDvehl4n9eJzHhtZ8yGSeGSjJbFCYcmQhlv6M+U5QYPrYEE8XsrYgMscLE2ITmtgQiy8RbTGCZNC8q3mWlel8t127ydApwDCdwBh5cQQ3uoA4NIDCCF3iFN+fZeXc+nM9Z64qTzxzBHJyvX9T0lfw=</latexit>xp�1

...

 x1x1

<latexit sha1_base64="VIdJAxzApb+M/II3DSFoF2YU1K4=">AAAB93icbVA9SwNBEJ2LXzF+RS1tDoNgFe5E1DJoY5mA+YDkCHubuWTJ7t6xuyeEI7/AVms7sfXnWPpP3CRXmMQHA4/3ZpiZFyacaeN5305hY3Nre6e4W9rbPzg8Kh+ftHScKopNGvNYdUKikTOJTcMMx06ikIiQYzscP8z89jMqzWL5ZCYJBoIMJYsYJcZKDb9frnhVbw53nfg5qUCOer/80xvENBUoDeVE667vJSbIiDKMcpyWeqnGhNAxGWLXUkkE6iCbHzp1L6wycKNY2ZLGnat/JzIitJ6I0HYKYkZ61ZuJ/3nd1ER3QcZkkhqUdLEoSrlrYnf2tTtgCqnhE0sIVcze6tIRUYQam83SllBMbSb+agLrpHVV9W+q143rSu0+T6cIZ3AOl+DDLdTgEerQBAoIL/AKb87EeXc+nM9Fa8HJZ05hCc7XLx5yk1Q=</latexit>

1
<latexit sha1_base64="VIdJAxzApb+M/II3DSFoF2YU1K4=">AAAB93icbVA9SwNBEJ2LXzF+RS1tDoNgFe5E1DJoY5mA+YDkCHubuWTJ7t6xuyeEI7/AVms7sfXnWPpP3CRXmMQHA4/3ZpiZFyacaeN5305hY3Nre6e4W9rbPzg8Kh+ftHScKopNGvNYdUKikTOJTcMMx06ikIiQYzscP8z89jMqzWL5ZCYJBoIMJYsYJcZKDb9frnhVbw53nfg5qUCOer/80xvENBUoDeVE667vJSbIiDKMcpyWeqnGhNAxGWLXUkkE6iCbHzp1L6wycKNY2ZLGnat/JzIitJ6I0HYKYkZ61ZuJ/3nd1ER3QcZkkhqUdLEoSrlrYnf2tTtgCqnhE0sIVcze6tIRUYQam83SllBMbSb+agLrpHVV9W+q143rSu0+T6cIZ3AOl+DDLdTgEerQBAoIL/AKb87EeXc+nM9Fa8HJZ05hCc7XLx5yk1Q=</latexit>

1

ŷ̂y

Summation Activation OutputParametersInput Loss

<latexit sha1_base64="+uQyNRflh6ZfpBt0Osl+e4sjuBk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOl5qRfrrhVdw6ySrycVCBHo1/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJ+6LqXVZrzVqlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8f6quNBg==</latexit>y<latexit sha1_base64="+uQyNRflh6ZfpBt0Osl+e4sjuBk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOl5qRfrrhVdw6ySrycVCBHo1/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJ+6LqXVZrzVqlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8f6quNBg==</latexit>y

<latexit sha1_base64="HRk6Ji4PDsUg5vDKW7p7MRszufw=">AAACJnicbVDLSgNBEJz1bXxFPXoZDEIECbsi6kUQvXjwoGA0kA2hd9KbDM4+mOkVliVf48Vf8eJBEfHmpziJe/BVMFBUddHTFaRKGnLdd2dicmp6ZnZuvrKwuLS8Ul1duzZJpgU2RaIS3QrAoJIxNkmSwlaqEaJA4U1wezryb+5QG5nEV5Sn2ImgH8tQCiArdatHfgQ0EKCK8yH3FYZUL/Id7g+AeM59GyXuB0jQdXdK4nE+9LXsD2i7W625DXcM/pd4JamxEhfd6rPfS0QWYUxCgTFtz02pU4AmKRQOK35mMAVxC31sWxpDhKZTjM8c8i2r9HiYaPti4mP1e6KAyJg8Cuzk6Cjz2xuJ/3ntjMLDTiHjNCOMxdeiMFOcEj7qjPekRkEqtwSElvavXAxAgyDbbMWW4P0++S+53m14+429y73a8UlZxxzbYJuszjx2wI7ZGbtgTSbYPXtkz+zFeXCenFfn7Wt0wikz6+wHnI9PSpKkaQ==</latexit>

L (y, ŷ|�0,�1)

Truth

gg

<latexit sha1_base64="4qG7qThnvYlN5G/6IK4Ml3Z6E3Q=">AAAB+3icbVDLSsNAFL2pr1pfsS7dDBbBVUlE1GXRjcsq9gFNCJPppB06mYSZibSE/IobF4q49Ufc+TdOHwttPTBwOOde7pkTppwp7TjfVmltfWNzq7xd2dnd2z+wD6ttlWSS0BZJeCK7IVaUM0FbmmlOu6mkOA457YSj26nfeaJSsUQ86klK/RgPBIsYwdpIgV0dBwx5TCAvxnoYhvlDEdg1p+7MgFaJuyA1WKAZ2F9ePyFZTIUmHCvVc51U+zmWmhFOi4qXKZpiMsID2jNU4JgqP59lL9CpUfooSqR5QqOZ+nsjx7FSkzg0k9OEatmbiv95vUxH137ORJppKsj8UJRxpBM0LQL1maRE84khmEhmsiIyxBITbeqqmBLc5S+vkvZ53b2sX9xf1Bo3izrKcAwncAYuXEED7qAJLSAwhmd4hTersF6sd+tjPlqyFjtH8AfW5w+dTpQv</latexit>

xi 2 R
<latexit sha1_base64="s6C0LUNKeTPu32tupz3LR1T32cM=">AAACBnicbVDLSsNAFJ3UV62vqEsRBovQIpZEiroRim5cVrAPaEKZTCft0MkkzEzENmTlxl9x40IRt36DO//GaZuFVg9cOJxzL/fe40WMSmVZX0ZuYXFpeSW/Wlhb39jcMrd3mjKMBSYNHLJQtD0kCaOcNBRVjLQjQVDgMdLyhlcTv3VHhKQhv1WjiLgB6nPqU4yUlrrmfr80LsML6PgC4cROE/vIIfdRUjoel9O0axatijUF/EvsjBRBhnrX/HR6IY4DwhVmSMqObUXKTZBQFDOSFpxYkgjhIeqTjqYcBUS6yfSNFB5qpQf9UOjiCk7VnxMJCqQcBZ7uDJAayHlvIv7ndWLln7sJ5VGsCMezRX7MoArhJBPYo4JgxUaaICyovhXiAdKBKJ1cQYdgz7/8lzRPKvZppXpTLdYuszjyYA8cgBKwwRmogWtQBw2AwQN4Ai/g1Xg0no03433WmjOymV3wC8bHN/z3l5M=</latexit>

g(z) =
1

1 + exp (�z)

<latexit sha1_base64="20CPHhmSEWuAi53PgkKS2IWDWto=">AAAB+3icbZDLSsNAFIZP6q3WW6xLN4NFcFUSEXVZdOOygr1AE8pkOmmHTiZhZiKG0Fdx40IRt76IO9/GaZqFtv4w8PGfczhn/iDhTGnH+bYqa+sbm1vV7drO7t7+gX1Y76o4lYR2SMxj2Q+wopwJ2tFMc9pPJMVRwGkvmN7O671HKhWLxYPOEupHeCxYyAjWxhradQd5nCJvgjXKCnSHdsNpOoXQKrglNKBUe2h/eaOYpBEVmnCs1MB1Eu3nWGpGOJ3VvFTRBJMpHtOBQYEjqvy8uH2GTo0zQmEszRMaFe7viRxHSmVRYDojrCdquTY3/6sNUh1e+zkTSaqpIItFYcqRjtE8CDRikhLNMwOYSGZuRWSCJSbaxFUzIbjLX16F7nnTvWxe3F80WjdlHFU4hhM4AxeuoAV30IYOEHiCZ3iFN2tmvVjv1seitWKVM0fwR9bnD4eEktU=</latexit>

0  ŷ  1
<latexit sha1_base64="c+mqK+YSTs7tKAagTYv+PxqycaA="></latexit>

L(y, ŷ) = � [y log (ŷ) + (1� y) log (1� ŷ)]

<latexit sha1_base64="95wxZcnWEolwAeNc4a7r67vZPR4=">AAAB/XicbVA9SwNBEJ2LXzF+RS1tDoNgFe5E1DJoYxnBfEByhL3NXrJkd+/YnRPCEfwNtlrbia2/xdJ/4ia5wiQ+GHi8N8PMvDAR3KDnfTuFtfWNza3idmlnd2//oHx41DRxqilr0FjEuh0SwwRXrIEcBWsnmhEZCtYKR3dTv/XEtOGxesRxwgJJBopHnBK0UqsbMiQ9r1eueFVvBneV+DmpQI56r/zT7cc0lUwhFcSYju8lGGREI6eCTUrd1LCE0BEZsI6likhmgmx27sQ9s0rfjWJtS6E7U/9OZEQaM5ah7ZQEh2bZm4r/eZ0Uo5sg4ypJkSk6XxSlwsXYnf7u9rlmFMXYEkI1t7e6dEg0oWgTWtgSyonNxF9OYJU0L6r+VfXy4bJSu83TKcIJnMI5+HANNbiHOjSAwghe4BXenGfn3flwPuetBSefOYYFOF+/sgOV5g==</latexit>

�0

<latexit sha1_base64="LjaAAxhP1J6bO+gBtvH9Dsuyxhc=">AAAB/XicbVA9SwNBEJ2LXzF+RS1tDoNgFe5E1DJoYxnBfEByhL3NXLJkd+/Y3RPCEfwNtlrbia2/xdJ/4ia5wiQ+GHi8N8PMvDDhTBvP+3YKa+sbm1vF7dLO7t7+QfnwqKnjVFFs0JjHqh0SjZxJbBhmOLYThUSEHFvh6G7qt55QaRbLRzNOMBBkIFnEKDFWanVDNKTn98oVr+rN4K4SPycVyFHvlX+6/ZimAqWhnGjd8b3EBBlRhlGOk1I31ZgQOiID7FgqiUAdZLNzJ+6ZVfpuFCtb0rgz9e9ERoTWYxHaTkHMUC97U/E/r5Oa6CbImExSg5LOF0Upd03sTn93+0whNXxsCaGK2VtdOiSKUGMTWtgSionNxF9OYJU0L6r+VfXy4bJSu83TKcIJnMI5+HANNbiHOjSAwghe4BXenGfn3flwPuetBSefOYYFOF+/s5aV5w==</latexit>

�1

<latexit sha1_base64="750yEV4mS6VWdQSbE8ZawZxqUis=">AAAB/XicbVA9SwNBEN2LXzF+RS1tDoNgFe5CUMugjWUE8wHJEfY2k2TJ7t6xOyeEI/gbbLW2E1t/i6X/xE1yhUl8MPB4b4aZeWEsuEHP+3ZyG5tb2zv53cLe/sHhUfH4pGmiRDNosEhEuh1SA4IraCBHAe1YA5WhgFY4vpv5rSfQhkfqEScxBJIOFR9wRtFKrW4ISHuVXrHklb053HXiZ6REMtR7xZ9uP2KJBIVMUGM6vhdjkFKNnAmYFrqJgZiyMR1Cx1JFJZggnZ87dS+s0ncHkbal0J2rfydSKo2ZyNB2Soojs+rNxP+8ToKDmyDlKk4QFFssGiTCxcid/e72uQaGYmIJZZrbW102opoytAktbQnl1GbiryawTpqVsn9Vrj5US7XbLJ08OSPn5JL45JrUyD2pkwZhZExeyCt5c56dd+fD+Vy05pxs5pQswfn6BbUpleg=</latexit>

�2

<latexit sha1_base64="PmJa2wZf7WhzPdKKRUJQi0QWODU=">AAACAXicbVA9SwNBEJ2LXzF+RS1tFoNgY7iToJZBG8sI5gMuR9jbbJIlu7fH7p4QjlT+Blut7cTWX2LpP3EvucIkPhh4vDfDzLww5kwb1/12CmvrG5tbxe3Szu7e/kH58KilZaIIbRLJpeqEWFPOIto0zHDaiRXFIuS0HY7vMr/9RJVmMno0k5gGAg8jNmAEGyv53ZAa3EvjC2/aK1fcqjsDWiVeTiqQo9Er/3T7kiSCRoZwrLXvubEJUqwMI5xOS91E0xiTMR5S39IIC6qDdHbyFJ1ZpY8GUtmKDJqpfydSLLSeiNB2CmxGetnLxP88PzGDmyBlUZwYGpH5okHCkZEo+x/1maLE8IklmChmb0VkhBUmxqa0sCUUWSbecgKrpHVZ9a6qtYdapX6bp1OEEziFc/DgGupwDw1oAgEJL/AKb86z8+58OJ/z1oKTzxzDApyvX9J9l6Q=</latexit>

�p�1

<latexit sha1_base64="cwIg4Ud7/Y2ETgJ0etADB5ARY+g=">AAACGHicbVC7TsMwFHXKq5RXgJHFokJioUpQBSyVKlgYi0QfUlMix3Vat3YS2Q6iRFn5CL6BFWY2xMrGyJ/gthloy5GudHTOvbr3Hi9iVCrL+jZyS8srq2v59cLG5tb2jrm715BhLDCp45CFouUhSRgNSF1RxUgrEgRxj5GmN7wa+817IiQNg1s1ikiHo15AfYqR0pJrwkdYgY6MuZsMKlZ6l0QndgodjyjkDuCDO3DNolWyJoCLxM5IEWSoueaP0w1xzEmgMENStm0rUp0ECUUxI2nBiSWJEB6iHmlrGiBOZCeZfJLCI610oR8KXYGCE/XvRIK4lCPu6U6OVF/Oe2PxP68dK/+ik9AgihUJ8HSRHzOoQjiOBXapIFixkSYIC6pvhbiPBMJKhzezxeOpzsSeT2CRNE5L9lmpfFMuVi+zdPLgAByCY2CDc1AF16AG6gCDJ/ACXsGb8Wy8Gx/G57Q1Z2Qz+2AGxtcvJSSfxg==</latexit>

z =
p�1X

j=0

�jxj



Threshold
Applying a cut-off value to make a decision 



Logistic Regression
Algorithmic View

1. Initialize parameters to zero, e.g. 

2. Under each training epoch: 

 Compute for each sample 
<latexit sha1_base64="Z9jXmGVYUkItXgfOVPNE9lLl+eI="></latexit>

hx(i), y(i)i 2 D

A prediction: 

Prediction error: 
<latexit sha1_base64="Q/u3boTRYvR1xBynqOjpDvT9qig=">AAACNnicbVDLSgNBEJz1Gd9Rj14Gg6AHw64EFUEJevEYwWggG8PspDcZMvtgplcMy/6NH+E3eNWLF8GDePUTnMQ9GLWgoajqprvLi6XQaNsv1sTk1PTMbGFufmFxaXmluLp2paNEcajzSEaq4TENUoRQR4ESGrECFngSrr3+2dC/vgWlRRRe4iCGVsC6ofAFZ2ikdvHERbjDFJSKVEaPjungJqWuBB+3hatEt4c72S51ewz/c2i7WLLL9gj0L3FyUiI5au3im9uJeBJAiFwyrZuOHWMrZQoFl5DNu4mGmPE+60LT0JAFoFvp6M+MbhmlQ/1ImQqRjtSfEykLtB4EnukMGPb0b28o/uc1E/QPW6kI4wQh5N+L/ERSjOgwNNoRCjjKgSGMK2FupbzHFONooh3b4gWZycT5ncBfcrVXdvbLlYtKqXqap1MgG2STbBOHHJAqOSc1Uiec3JNH8kSerQfr1Xq3Pr5bJ6x8Zp2Mwfr8AkSRrCo=</latexit>

error := y(i) � ŷ(i)

Parameter update: 

<latexit sha1_base64="kPKDgvd2cNsVs4EAwBoIQ1/woD0="></latexit>

ŷ(i) := �(x(i),>�)

Gradients 

<latexit sha1_base64="Gok5ta2mARCFMnZNZbzJ+cr/OYc="></latexit>

� := � + ⌘ ·r�L

<latexit sha1_base64="KKqhk8iFwHH63yszHueIBRpXU5c="></latexit>

r�L := �(y(i) � ŷ(i))x(i)

<latexit sha1_base64="/0nJi0Jss8Q/EEdiyrOHlQiq7B8=">AAACB3icbVDLSgMxFM3UV62PVl26CRbBVZmRoiIIRTcuK9gHdIaSpJk2NMkMSUYow3yA3+BW1+7ErZ/h0j8xbWdhWw9cOJxzL+dycMyZNq777RTW1jc2t4rbpZ3dvf1y5eCwraNEEdoiEY9UFyNNOZO0ZZjhtBsrigTmtIPHd1O/80SVZpF8NJOYBgINJQsZQcZK/UrZxyL1MTUog9c30O1Xqm7NnQGuEi8nVZCj2a/8+IOIJIJKQzjSuue5sQlSpAwjnGYlP9E0RmSMhrRnqUSC6iCdPZ7BU6sMYBgpO9LAmfr3IkVC64nAdlMgM9LL3lT8z+slJrwKUibjxFBJ5kFhwqGJ4LQFOGCKEsMnliCimP0VkhFSiBjb1UIKFpntxFtuYJW0z2veRa3+UK82bvN2iuAYnIAz4IFL0AD3oAlagIAEvIBX8OY8O+/Oh/M5Xy04+c0RWIDz9Qtb1Zji</latexit>

� := 0



Summary

• Logistic Regression was taken to be better approach for 
classification.  

• Logistic regression still produces a "quantity" but we 
apply a threshold decision to it. 
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