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Kernel Method
• Linear classification methods


• perceptron


• Logistic regression


• Support Vector Machines


• Linear regression methods


• Ordinary Least squares


• Ridge regression

• Generic form:



Need Non-linearity



Magic 1: Feature space
• Map x to feature space:   x -> Φ(x) (high dimensional)


• Use linear method in feature space





Quiz 2



Magic 2
• We can even have Φ(x) to be infinite dimensional !!!!


• This Magic: never explicitly enumerate Φ(x), implicitly 
compute k(x,x’) = <Φ(x), Φ(x’)>



Examples of Kernels



Magic 2
• We can even have Φ(x) to be infinite dimensional !!!!


• This Magic needs 2 steps:


• Step 1: linear methods produce solutions of the form 


• Step 2: Using k(x,x’) = <Φ(x), Φ(x’)>: 



Representer Theorem



How to find the α’s



Kernel Matrix and the Soln.

• Kernel matrix: K 


• Alternate form for solution to alpha’s



Are Functions Kernels?

• Complicated to verify, here are a set of simple rules.



Algebra of Kernels



Quiz 4


