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Note: All questions are compulsory. Marks are indicated against each question i

brackets,

Q1. compute R*for the following observations? Write alf the steps involved.

Predicted (y’) Irreducible error (€}

[co1)a)

Actual observed {y)

Q2. For a certain plat come from three different citie:
are from C. Out of those 29 from A, 1% from B and 3% from
worker chosen at random would be tested COVID:,'-paéit,i_ve nd also find the probability that if 5 worker is tested

COVID positive, what is the probability that h_e'i§ commg from A or B or c? [co2)(a)

U P [CO3](4)
(b} Can any problem be sef_’éh""v\_ghf'le,f;i'tting to any dataset in the context of Q3(a)? [CO3)(2)

Q4. Dpescribe a smoothmg spline that makes Rss small and is also smooth, Elaborate each term clearly in the

matheriatical ec'l'ila:t_iOﬁ representing it. What is the impact of the tuning parameter A? [Co3] (a)

child when Gender=Female is false. [Co3] (6)



(b) Make a prediction for the weight(Kg), when Height=1.7, Colour=Green and Gender=Female. [CO3] (3)

Height {m) | Favorite Colour | Gender Weight (Kgr
1.6 Blue Male 88
1.6 Green Female 76
1.5 Blue Female 56
1.8 Red Male 73
1.5 Green Male 77
1.4 Blue Female 57

ré‘pr

Q6. Here we explore the maximal margin classifier on a datset. Justify your answe ,
‘ fco3] (2x4=8)

explanation.

(a) We are given n=7 observations in p=2 dimensions. For each observat
class label. Sketch the observations. :

(b) Sketch the optimal separating hyperplane, and provide the e his hyperplane.

(c) Describe the classification rule for the maximal margin c!qssifl iould be something along
the lines of “Classify to Red if Bo+BiX1+B2X; >0, and c!a%si%f Blue otherwise.” Provide the
values for B,, By, and B.. i

(d) On your sketch, indicate the margin for the maxifn

ghere is an associated

3l mqggin hyperplane.
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