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CSE190, Winter 2011 

Announcements 

•  HW2 posted. 
•  Most of last two lecture was on the 

blackboard.   
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Non-Parametric Density Estimation 

•  Given a collection of n samples, 
estimate the probability density. 

–  Parzen Windows 
–  K-th nearest neighbor 

•  Main ideas:  
1.  As number of samples (n) approaches 

infinity, estimated density should 
approach true density 

2.   Approximated density should be 
“reasonable” for finite n. 
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– The k – nearest-neighbor rule 

•  Goal: Classify x by assigning it the label 
most frequently represented among the k 
nearest samples and use a voting scheme 
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The nearest –neighbor rule 

–  Let Dn = {x1, x2, …, xn} be a set of n labeled prototypes 

–  Let x’ ∈ Dn be the closest prototype to a test point x then the 
nearest-neighbor rule for classifying x is to assign it the label 
associated with x’ 

–  The nearest-neighbor rule leads to an error rate greater than the 
minimum possible: the Bayes rate 

–  If the number of prototype is large (unlimited), the error rate of the 
nearest-neighbor classifier is never worse than twice the Bayes rate 
(it can be demonstrated!) 

–  If n → ∞, it is always possible to find x’ sufficiently close so that: 
                P(ωi | x’) ≅ P(ωi | x)  
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Whitening Transform 

See blackboard 
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Linear Discriminant Functions 
(Sections 5.1-5.2) 
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•  Definition 

 It is a function that is a linear combination of the components of x 
g(x) = wtx + w0           (1) 

 where w is the weight vector and w0 the bias 

•  A two-category classifier with a discriminant function of the 
form (1) uses the following rule: 
 Decide ω1 if g(x) > 0 and ω2 if g(x) < 0 
 ⇔ Decide ω1 if wtx > -w0 and ω2 otherwise 
 If g(x) = 0 ⇒ x is assigned to either class 
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 Xi :  inputs 

 Wi : weights 

 θ :    threshold 

 Linear, threshold units 
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The threshold can be easily 
forced to 0 by introducing an 
additional weight input W0 = θ 
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