Question one: 
A- C
B- E 
C- B
D- A
E- B
Question two:
2a) 
(b)  
The first split is X1 < t1. This requires a horizontal line at t1 on the vertical axis. Graphs B, C, and E have such a line.
The second split is the case where the first split is true. That means all further action is below the line just described. All three graphs do that. The second split is x2 < t2. This requires a vertical line at t2 on the horizontal axis with the line only going up to t1. Again, all three graphs have this.
The third split is when the second split is true. That means all further action is to the left of the line just described. That rules out graph C. The only difference between graphs B and E is which part relates to node C and which to node D. The third split indicates that node C is the case when x1 < t3. Only graph B has this region marked as C.

2b)
The cluster centers are A: (0, 1), B: (2, –2), and C: (0, 2). The new assignments are:

	Cluster
	Data Point
	New Cluster

	A
	(2, –1)
	B

	A
	(–1, 2)
	C

	A
	(–2, 1)
	A

	A
	(1, 2)
	C

	B
	(4, 0)
	B

	B
	(4, –1)
	B

	B
	(0, –2)
	B

	B
	(0, –5)
	B

	C
	(–1, 0)
	A

	C
	(3, 8)
	C

	C
	(–2, 0)
	A

	C
	(0, 0)
	A



[bookmark: _GoBack]Cluster C has the fewest points with three.


4c)
A rule-based expert system has five components: the knowledge base, the database, the inference engine, the explanation facilities, and the user interface.
4d)
Main advantages of K-Means: 
1) Simple principle, easy to implement 
2) Strong interpretability 
Main disadvantages of K-Means: 
1) K-values are difficult to determine 
2) Local optimum 
3) Sensitive to noise and outliers 
Question three:
4b)
1- Increasing the size of the training set is likely to improve the model’s performance on new data. Increasing the size of the training set tends to add more variability to the data. More variability tends to make it easier to detect which features are truly correlated with the target class and which features are not. If we had only five training instances, for example, it would be nearly impossible to determine which features are truly correlated.
2- Reducing the number of features to those that are most correlated with the target class is usually a good thing. It reduces the risk that the model will catch on to regularities in the training data that seem important only due to limited training data.

Question four: 
4a)
1. (70 + 330)/(70 +330 + 70 +30) = 80%
2. 70/(70 + 30) = 70%
3. 70/(70 + 70) = 50%
4c)
1. For K=1, this test instance would be predicted negative because it’s single nearest neighbor is negative.
2. For K=3, this test instance would be predicted negative. Out of its three nearest neighbors, two are negative and one is positive.
3. For K=5, this test instance would be predicted negative. Out of its five nearest neighbors, two are negative and three are positive
4. There are only 5 negative instances in the training set. Therefore, any value of K > 10 would have a majority of positive instances.

