
Quick Recap for Linear models 
Linear Regression: 𝑦𝑦 = 𝒘𝒘𝑇𝑇𝒙𝒙� 

Linear classification 

      Mixture of Gaussians 

 Prior: Pr(𝑌𝑌) = 𝜋𝜋 where 𝜋𝜋 is a probability  

 Likelihood: Pr(𝑿𝑿|𝑌𝑌) = 𝑁𝑁(𝝁𝝁,𝚺𝚺) (Gaussian with mean 𝝁𝝁 and covariance 𝚺𝚺) 

 Posterior: Pr(𝑌𝑌|𝑿𝑿) = 𝑘𝑘𝑃𝑃𝑃𝑃(𝑌𝑌) Pr(𝑿𝑿|𝑌𝑌)    

      Logistic Regression 

Pr (𝑌𝑌|𝑿𝑿) = 𝜎𝜎(𝒘𝒘𝑇𝑇𝒙𝒙�) where 𝜎𝜎 is the logistic function for binary classification 

Pr (𝑌𝑌𝑘𝑘|𝑿𝑿) = exp�𝒘𝒘𝑘𝑘
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  softmax function for multiclass classification  

      Thresholded perceptron 

𝑦𝑦 = 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠(𝒘𝒘𝑇𝑇𝒙𝒙�) where sign returns 1 when 𝒘𝒘𝑇𝑇𝒙𝒙 ≥ 0 and 0 otherwise 

      Logistic perceptron 

 Pr(𝑦𝑦) = 𝜎𝜎(𝒘𝒘𝑇𝑇𝒙𝒙�) 

  



Quick recap for non-linear models 
Main idea use basis functions 𝜙𝜙(𝒙𝒙) to transform the input space in a non-linear fashion 

Example: to span a polynomial of degree 𝑘𝑘, use 𝜙𝜙1(𝑥𝑥) = 𝑥𝑥,𝜙𝜙2(𝑥𝑥) = 𝑥𝑥2, … ,𝜙𝜙𝑘𝑘(𝑥𝑥) = 𝑥𝑥𝑘𝑘  
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Non-linear regression: 𝑦𝑦 = 𝒘𝒘𝑇𝑇𝜙𝜙(𝒙𝒙�) 

      Multilayer neural network 

Nonlinear classification 

      Logistic Regression 

Pr (𝑌𝑌|𝑿𝑿) = 𝜎𝜎(𝒘𝒘𝑇𝑇𝜙𝜙(𝒙𝒙�)) where 𝜎𝜎 is the logistic function for binary classification 

Pr (𝑌𝑌𝑘𝑘|𝑿𝑿) = exp�𝒘𝒘𝑘𝑘
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  softmax function for multiclass classification  

      Thresholded perceptron 

𝑦𝑦 = 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠(𝒘𝒘𝑇𝑇𝜙𝜙(𝒙𝒙�)) where sign returns 1 when 𝒘𝒘𝑇𝑇𝜙𝜙(𝒙𝒙�) ≥ 0 and 0 otherwise 

      Logistic perceptron 

 Pr(𝑦𝑦) = 𝜎𝜎(𝒘𝒘𝑇𝑇𝜙𝜙(𝒙𝒙�))  

      Multi-layer neural networks 


