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Outline of the presentation

● Maximum Likelihood Estimation for Parameter Estimation - PART A

● Parzen Windows - PART B

● K-Nearest Neighbors (KNN) Classification - PART C
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Example dataset

For each class
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where 
k=2
x=[ , ] -> 2 x 1
μ=[ , ] -> 2 x 1
Σ=[ [ , ][ , ] ] -> 2 x 2



Parzen Windows - PART B

Dataset in two dimensions, 2 classes, 2 testing points (yellow).

Looking for a region of radius R and using a region with fixed radius 
for all the testing instances.

The right testing point gets a lot more training examples 
to base its decision.



Parzen Windows - PART B

Used to determine the weight given to each sample point in the density estimation process. It is a function that assigns 
higher weights to points closer to the estimation point and lower weights to points farther away.
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x in the example 
represents c in 
question 3. 

u
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Not only for x =  1, but for all the data points.



K-Nearest Neighbors (KNN) Classification - PART C

Dataset in two dimensions, 2 classes, 2 testing points (yellow).

Suppose a 3 nearest neighbors algorithm - it will base the prediction 
on the region R which has exactly 3 training examples.

Note the difference in the regions for the 2 testing points - always 
looks for a fixed number of closest neighbors.
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x = [ , ] -> (2,)

train_data = [ [ , ] , [ , ] ,[ , ] ,[ , ] ,[ , ] ,[ , ] ,...[ , ]  ]->(N,2)

resulted distances -> (N,)

=
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Simple Example

distances = [3, 1, 2]
indices = np.argsort(distances)

array([1, 2, 0])

In the assignment
  
np.argsort(distances)[:k]
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Purple point -> test point we want to classify
For each test point, we find the nearest neighbors from the training samples! 
Find their labels!
Two probabilities for each test point -> slide 24, non parametric techniques
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Find the probabilities for each test sample!

What is the prediction of a test sample? 

Do we have the true labels of the test samples? 

Compute accuracy for each k!

Which k gives the best accuracy?



Thank you!


