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Lecture 6.3 - Supervised Learning
Classification - Discriminative Models

Erik Bekkers

(Bishop 4.0, 4.1.1, 4.1.2)
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Discriminant Functions: Two Classes
v Input: x € R”

» Targets: t € {C1,Cs} t € i", ‘3

Discriminant functions :

Direct mapping of input to target

» Generalized Linear Models (GLM)
y(x, W) = f(w @)
¢ = (Po(x), ¥1(x), .-, ¢M—1(X))T
» Decision boundary: y(x, W) = const,
f\?(/_rq( = Comvh
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Discriminant Functions: Two Classes

»  Simplest discriminant function Po(x) =1

y(x, W) = w' x + wy oi(x)=x; j5=1,...,D

» Decision boundary: y(x,w) = 0

y=20
y <0

» Consider 2 datapoints xa and
XB On decision boundary
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Figure: 2-class decision boundary (Bishop 4.1)
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Discriminant Functions: Two Classes

» Take X’ a point on decision surface: y(x) = 0

»  Normal (signed) distance d from

origin to decision surface y>0 ot
y=20
WTX y <0 R1
d - —— RQ
[wll

SO wo BMB Fae boumlowa awaﬂ %YWM Une on&w\,.'.
» Normal (signed) distance r from

general x to decision surface:

W =
S ™|
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ure: 2-class deC|S|on boundary (Bishop 4.1)
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Discriminant Functions: Multiple Classes

»  K-class discriminant

Ui (X) = WZX + W

> Assign x to Cx if g)kCK> P &(7@ | Vj#k

» Decision boundary between Ry and K : ﬂ L LY)- 3 i)

—

T l .
W, XA W, > Wy X e

» Decision regions (for GLM) are convex / _
R
— X 3
XA = ~

X
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