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Regression vs. Classification

 Regression: a measure of the relation between the mean value of
one variable (e.qg., output) and corresponding values of other

variables (e.g., time and cost).

* Jechnically more general than classification

» Colloguially: regression = continuous output
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| east Squares Linear Regression
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Training:  f(x) == w ' x min-5 Z(f(Xi) —¥i)? - > w' w
i=1
squared loss regularizer

Matrix form:  f(X) = X' w
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(btw, this is not a kernel matrix)
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general form:
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We can use any loss or f...



Nonlinear Regression
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* Pet peeve: linear regression on
obviously nonlinear data
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* We'll see two approaches for
nonlinear regression
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Neural Networks for Regression

: A\
general form gradient: Zél(f(Xi; w))Vy f(xi; w) + VWEWTW
i=1
use neural network for fand use back propagation

error Is gradient of loss function:

f&w%z%&—yf l'(z) =(z—y)



BasIS Functions

* Do linear regression on transformed features

f(x)=w' d(x) E.9., ®(x) =[x, x°

w = (S(X)P(X)" + A O(X)y

d x d

Need to explicitly compute feature functions



SVM Regression
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- Add slack variables
- Take KKT dual
- Kernelize

- Kernel SVM regression: linear
=xperience N mapped feature space
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