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Linear Regression

Yo w) = ) wid(x) = Wi e(x)

t =y(xX, W)+ €

+ Solution to Maximum Likelihood problem is the least
squares solution

VInp(t|w, 3 Z{t ~ Wi p(x,)} O(x,

Pseudo Inverse Based Solution

Bishop - PRML book (Chap 3)
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Choice of Basis Functions
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Figure 3.1 Examples of basis functions, showing polynomials on the left, Gaussians of the form (3.4) in the
centre, and sigmoidal of the form (3.5) on the right.



Regularized Least Squares

* Optimize a modified cost function  Ep(w) + AEw (w)

Bishop - PRML book (Chap 3)
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Regularized Least Squares
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Bishop - PRML book (Chap 3)
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oice ol Regularization Parameter
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| .inear Models tor Classification
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Least Squares for Classification

« K-class classification problem yr(X) = Wi X + wio

y(x) = W'X

+ With 1-of-K hot encoding, and

least squares regression

Ep(W) = %Tr [(XW - T)"(XW - 1)}

Bishop - PRML book (Chap 3)
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Logistic Regression

2- class logistic regression p(Ci|¢) =y(¢) =0 (W' o)

+ Maximum likelihood solution ~VEW) =) _(yn — tn)n

* K-class logistic regression  p(C.|¢) = yi(¢p) = exp(ax)

° ° ) [} I T
+ Maximum likelihood solut10n ap = Wi Q.

ijE(Wl ..... Z ynj — ng
n=1

Bishop - PRML book (Chap 3)
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Least Squares versus Logistic Regression

i Bishop - PRML book (Chap 4)
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Least Squares versus Logistic Regression

Bishop - PRML book (Chap 4)
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