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ECE 8527: INTRODUCTION TO
MACHINE LEARNING AND PATTERN RECOGNITION
HW No. 4: CLASS-DEPENDENT VS. CLASS-INDEPENDENT Analysis
For this assignment, you will generate two multivariate 2D Gaussian distributions. The first class will have a mean of  and a covariance matrix of . The second class will have a mean of  and a covariance matrix of . Generate 10,000 training data points (2D vectors) and 10,000 evaluation data points for each class (the total amount of training data is 20,000 points and the total amount of evaluation data is 20,000 points). 
The tasks to be accomplished in this homework assignment are:
1. Plot a scatter plot of the data showing the first class in blue and the second class in red.
2. Pool both classes in the training set into one set of training data. Estimate the mean and covariance.
3. Classify the data using a simple classifier based on the halfway point between the two means. What is the error rate? Draw the decision surface on the scatter plot.
4. Classify the data using a discriminant function that assumes the covariances of each class are the same. Use the covariance matrix calculated in no. 2.
5. Next, do a traditional class-dependent analysis and classify the data using a maximum likelihood classifier, as you did in HW #3. Assume the priors are equal and make sure you plug in each individual class’s covariance matrix. What is the error rate?
What did you learn from this analysis? If you rotated the scatter plots by a 45 angle would the results change? Can you prove this?
You must present the results above in a table similar to that in HW #3.
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