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Q1. (a) Say buyers pay more for action movies than for other movies genre. A.m vxe seﬂm :

would be very much interested in identifying action movies correctly to promote to 1ts b yers and make

more revenues. Out of the various confusion metrics, accuracy, precision, and recall; which is more

important here? g
(b} Which one is more important among Accuracy, Precision, Reé:all' and’F1- Score in music or video

fected persons? CO2 [2x2=4]

recommendation system and in medical cases such as 1dent1fy1

Q2 (a) Suppose that an individual has a 16 % chance of: defaultm on her credit card payment. What are
the odds that she wili default? ) '

{b) If the Bayes decision boundary is Ilnear do we expea LDA or QDA to perform better on the training
set? On the test set? CO2 [2x3=6]

Q3. Provide a sketch of typical (sqﬁaf : ) blas variance, training error, test error curves, as we go from
validation approach to LOQCV approach to Cross-Validation approach. Make sure to label each one.
CO2 [6]

Also explain each curve

Q4. We perform ,set forward stepwise, and backward stepwise selection on a single data set,
For each app Oach, w“ obtain p + 1 models, containing 0, 1, 2,.. ., P predictors, CO2 [2x2=4)]
Explain your answers:

(a) Which of the three models with k predictors has the smallest training RSS?
(b} WhICh of the three models with k predictors has the smallest test RSS?

Q5. Suppose we estimate the regression coefficients in a linear regression model by minimizing
2
T

Z yi — 3o — i,&’jarij subject to 21’: |51 <s

i=1 i=1 i=t



for a particular value of s. For parts (a) through (e), indicate which of i. through v. is correct. Justify your
ANSWer. CO2 [5]

(a) As we increase s from 0, the training RSS will:
i. Increase initially, and then eventually start decreasing in an inverted U shape.
ii. Decrease initially, and then eventually start increasing in a U shape.

iii. Steadily increase.
iv. Steadily decrease.
v. Remain constant.

(b) Repeat (a) for test RSS.

(c) Repeat (a) for variance.

(d) Repeat (a) for (squared) bias.

(e) Repeat (a) for the irreducible error.




