
CS M146 Final Exam
MARK GUEVARA

TOTAL POINTS

85.5 / 118

QUESTION 1

1 True or False 15 / 15

✓ - 0 pts Correct

   - 3 pts a) wrong

   - 3 pts b) wrong

   - 3 pts c) wrong

   - 3 pts d) wrong

   - 3 pts e) wrong

QUESTION 2

Naive Bayes 14 pts

2.1 (a)-(e) 8 / 14

   - 0 pts Correct

   - 3 pts a) wrong

   - 1.5 pts a) partial

   - 3 pts b) wrong

✓ - 3 pts c) wrong

✓ - 3 pts d) wrong

   - 1 pts d) 1 wrong

   - 2 pts d) 2 wrong

   - 2 pts e) wrong

   - 1 pts e) partial

QUESTION 3

Expectation Maximization 18 pts

3.1 (a)-(b) 6.5 / 9

   - 0 pts Correct

   - 2 pts a) partially correct

   - 4 pts a) incorrect

✓ - 2.5 pts b) partially incorrect

   - 5 pts b) incorrect

3.2 (c)-(d) 8 / 9

   - 4 pts (c) incorrect (do not decompose P(x) into

\sum_y P(x,y) )

   - 2 pts (c) minor mistake

   - 5 pts (d) incorrect

   - 3 pts (d) mention it is an iterative process. but the

process is incorrect  or is unclear

   - 1 pts (d) mention alternative update P(Y|x; \theta)

and parameter s but do not give sufficient details

   - 5 pts (d) Incorrect

✓ - 1 pts (d) missing some minor details

   - 0 pts Correct

QUESTION 4

Kernels and SVM 26 pts

4.1 (a) i Circle correct option 2 / 2

✓ - 0 pts Correct

   - 2 pts Wrong

4.2 (a) ii Prove 1 2 / 5

   - 0 pts Correct

✓ - 3 pts mentioned k(x,x') = φ (x) φ^T (x') or linear

combination, but did not mention φ' (x) = √c φ (x) or

positive semi-definite

   - 5 pts incorrect

   - 1 pts tiny mistake

4.3 (a) ii Prove 2 2 / 5

✓ - 3 pts Only mentioned k(x,x′)  = φ(x)·φ(x′) or linear

combination

   - 2 pts Gave the feature mappings: φ(x) =<

f1(x),f2(x),...,fn(x)>

   - 0 pts Correct (Gave φ3(x) =<

f1(x),f2(x),...,fn(x),g1(x),g2(x),...,gn(x)> or mentioned the

concatenation (NOT numerical addition) of feature

mappings or positive semi-definite)

   - 5 pts Wrong



4.4 (b) i Unconstrained  0 / 4

   - 2 pts Wrong but  gave the correct hinge loss

   - 0 pts Correct

✓ - 4 pts Wrong

4.5 (b) ii Remove constraints 3 / 6

   - 0 pts correct

✓ - 3 pts partly correct

   - 6 pts wrong

   - 0 pts Click here to replace this description.

4.6 (b) iii Support vectors 2 / 4

   - 0 pts Correct

✓ - 2 pts mistake in Q1 (no partial credits)

   - 2 pts mistake in Q2 (no partial credits)

QUESTION 5

PAC learning and VC dimension 15 pts

5.1 vc dim 6 / 6

✓ - 0 pts Correct

   - 3 pts wrong vc with proof

   - 6 pts wrong VC, no proof

   - 1.5 pts wrong e

   - 1.5 pts wrong delta

   - 1.5 pts wrong m

   - 2.5 pts partially correct math

   - 5 pts wrong ans

   - 3 pts wrong proof

   - 1 pts Incomplete proof: You need to show that VC

can not be more than 2

   - 4 pts no proof

   - 0.5 pts No details proof

   - 5 pts You are supposed to find a numeric value

and prove it.

   - 6 pts no ans for vc dim

5.2 PAC define 5 / 5

✓ - 0 pts Correct

   - 1.5 pts wrong/no definition of e

   - 1.5 pts wrong/no definition of delta

   - 1.5 pts wrong/no definition of m/inequality

   - 0.5 pts if error <=e, probability = 1-dela

   - 0.5 pts Not equal to e, correct ans: <=e

   - 1 pts Uncertainty that the error will be <= e is (1-

delta)

   - 1 pts e means the max limit of error of any

hypothesis in H

   - 0 pts Not less than e, correct ans: <=e

   - 1.5 pts e, and delta are swapped and error is not

on the training data.

   - 0.5 pts partially correct explanation of #training

example or sample complexity m or inequality

   - 1 pts Not equal to 1/e, correct ans: <=e; not equal

to 1/delta, correct ans>=(1-delta)

   - 0 pts m is #training example/data

5.3 Math 4 / 4

✓ - 0 pts Correct

   - 4 pts Totally incorrect

   - 2 pts partially correct

   - 0.5 pts Wrong final ans

   - 1 pts without reasoning

   - 0 pts I don't understand what is your ans?

QUESTION 6

Short Answer Question 30 pts

6.1 (a)-(g) 22 / 30

   - 0 pts Correct

   - 2 pts a) wrong

✓ - 2 pts b) partially wrong

   - 4 pts b) wrong

✓ - 3 pts c) partially wrong (e.g., mistake in

derivation, say \theta = sum y_i).

   - 6 pts c) wrong

   - 3 pts d) partially wrong

   - 6 pts d) wrong

   - 2 pts e) wrong

✓ - 3 pts f) partially wrong

   - 5 pts f) wrong

   - 2 pts g) partially wrong (e.g., did not mention prior

or detailed conditions)

   - 5 pts g) wrong
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