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Classification - Discriminative Models
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‣ Input:  

‣ Targets:  

Discriminant functions : 

Direct mapping of input to target  

‣ Generalized Linear Models (GLM) 

‣ Decision boundary:
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Discriminant Functions: Two Classes
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‣ Simplest discriminant function 

‣ Decision boundary:  

‣ Consider 2 datapoints xA and 
xB on decision boundary
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Discriminant Functions: Two Classes

y(x,w) = 0

y(xA) = y(xB) = 0

linear discriminant function in two dimensions.
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Figure: 2-class decision boundary (Bishop 4.1)
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‣ Take x’ a point on decision surface:  

‣ Normal (signed) distance d from 

origin to decision surface 

‣ Normal (signed) distance r from 

general x to decision surface:
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Discriminant Functions: Two Classes
y(x) = 0

d =
wTx

||w|| =

linear discriminant function in two dimensions.
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Figure: 2-class decision boundary (Bishop 4.1)
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‣ K-class discriminant 

‣ Assign x to Ck if 

‣ Decision boundary between         and        :  

‣ Decision regions (for GLM) are convex
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Discriminant Functions: Multiple Classes

yk(x) = wT
k x+ wk0

Rk Rj

Illustration of the decision regions for a mul-
ticlass linear discriminant, with the decision

both lie inside the same decision re-
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