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CSE 3521 Artificial Intelligence SU’19

Homework Assignment #6 (19 points)
Due: Friday, June 21

1. After your yearly checkup, the doctor has bad news and good news. The
bad news is that you tested positive (+) for a serious disease (known as
disease “X™). The accuracy of the test is as follows:

The probability of testing positive (+) given that you have
disease X is 0.98

The probability of testing negative(-) given that you don’t
have disease X is 0.85.

The good news is that disease X is rare, striking only one in
8,000 people.

Using Bayes Rule, what is the chance that you actually have the
disease (i.e., what is P(X | +))? SHOW YOUR WORK! (5 pts)
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2. Manually perform K-Means clustering for 4 iterations on the following 1-
D dataset (see that K=3 below). Report the updated cluster assignment for
each datapoint and the new means at each iteration. (7 pts)
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3. Use K-Nearest Neighbors to classify the 2-D point (x,y)=(2.3). ' #l

Use the following training data to make your determination:

X 1 1 0 2 3 3

y 2 4 3 5 5 3

Class labels /| red - [red - red blue blue green
{ 2 1§ L

3.1.Calculate the (Euclidean) distance from the point to each training data

point. (3pts) - v L
J(Fi-2 U9
3.2.Find the 3 closest data points (i.e., K=3). From the class label of those 3,
how should you classify the point? (1pt) .
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3.3.How would you classify the point for K=1? K=57 (2pts)

3.4.Plot the point together with the training data points. Do your answers to

the previous two questions agree with this plot? Explain. (1pt) .
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