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MACHINE LEARNING

Full Marks: 100

Time : Three hours

The jigures in the margin indicate full marks for the questions.

Answer any Jive questions.

Q I ' consider the following data of animals and construct a decision tree -

fins aquatic legs tail Typ"

No No Yes No Mammal

Yes Yes No No Fish

No No Yes Yes Bird

No Yes Yes Yes Mammal

No No Yes No Bird

No Yes Yes Yes Reptile

No Yes No Yes Fish

Yes Yes Yes Yes Reptile

consider a case when an animar has the foilowing properties -

fins: No, aquatic :No, legs :No, and tail : yes. Identify the fype of the animal.

(20)

Q2.

a) Consider a case of non-linear regression with the degree of polynomial is 3 (n:3)
refurns an R2 value of 83%. The R2 changed to 98%owhen n:10. Out of these two
cases which one will be better and why?

(s)



b) Consider the following data for K- means clustering (K:3). The initial three centroids
areP2 (for Centroid 1, C1), P3 (for Centroid z, Cz), and p7 (for Centroid 3, C3),
respectively. Use K-means clustering (K:3) to determine the final centroids of the
three clusters. Identify the cluster for the point (X Value: 10, y Value :5).

Point X Value Y Value

P1 0 0

P2 I 0

P3 5 J

P4 4 4

P5 10 1

P6 J 9

P7 8 8

P8 1 1

(1s)

table: A, B, and C are inputs, and D is output. Develop an
Identify the number of coefficients and biases and their best

Q3. Consider the following tnrth
ANN fbr realizing the truth table.
corresponding values.

A B C D

0 0 0 0

0 0 I 0

0 I 0 0

0 1 1 1

1 0 0 0

I 0 I I

1 I 0 I

1 1 1 1

(20)



#Match Guwahati
Barsapara

Kolkata Eden
Garden

Chinnaswamy stadium
Bengaluru

wankhede stadium
Mumbai

I r90 170 260 110

2 80 110 90 200

3 150 250 130 210

4 180 210 160 190

5 200 50 r40 130

6 90 100 200 250

7 260 290 210 270

8 t70 180 150 260

Q4' Consider the IPL run score dataset of the four stadiums as mentioned below

BCCI (Board of control for Cricket in India (BCCI) is interested in checking whether all thepitches are equally batting friendly or not.

a) Write your NULL and Altemate Hypothesis.
b) Use an ANovA study to check whether any of those pitches performed better in

terms of runs scored with a significance level of a:5%o.
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Q5' Consider the following data points with their class and develop an SVM Model. Compute
the coefficient and bias of your model. Identify the support vectors of your model.

X Value Y Value Class

-5 -10 l(+)

-5 -15 l(+)

-4 9 -l (-)

J 6 -1 (-)

(1s+3+2)

Q6. consider the error graph of an ANN, Assume you are at the point of y: 3.

a. Write the equation for updating y such that you can attainminimum error.
b. What will happen if you choose learning rate = 1?

c. Consider learning rate:0.1, and trace up to 5 epochs to determine the y value.

(s+5+10)

Q7. Write short notes on

a. SIGMOID funcrion
b. Degree of freedom
c. Rewards in Reinforcement Learning
d. t-test vs Z-test

(4*s)


