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Note: (a) All questions are compulsory.

(b) The candidate is allowed to make Suitable numeric assumptions zﬁ%ef required

Jor solving problems o
/%
(c) Calculator is allowed ) ;@/j%% 2 Gl .
Q.No Question b il CO | Marks
Q1 a) What is a ROC curveé? Explain its importance 4:} eyaluatmg the [3] [4+6]
performance of a classification model. W % b MR S|
. _

b) In a multiclass classification problem, the nlé% “ofinstances belonging{+: -
to classes X, Y, and Z are 120, 100, and 80 réspgctively. The following | == .| 7.
confusion matrix is obtained after clas§1ﬁﬁﬁt39ﬁff e

20 | 10
70 | 15
10 | 65

Using the above co?fus on %‘natrlx calculate the accuracy of the classifier:| -
and the precision *rgc?ﬂl for each class.
> %

Q2 a) Usin, ?t??_lo%ng dataset, predlct the class for the record (Color-Red," [3:1]: ) [7+3)
Type- SUY éhggrﬁ—l)omestlc) using Naive Bayes algorithm. A

Color | Type Origin Class
Red Sports Domestic | No
Red Sports Imported | No
Yellow | Sports Domestic | Yes
Yellow | Sports Imported | Yes
Yellow | SUV Imported | Yes
Yellow | SUV Domestic | No
Red SUv Imported | Yes
Red SUV Domestic | Yes
Yellow | Sports | Domestic | No
Red Sports Imported | Yes
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b) What is over-fitting and under-fitting in machine learning. Express in-— —-f =0 s
terms of bias and variance.

Q3 a) What do you mean by reinforcement learning? | tl,Z] | [242+6] |

b) What do you mean by inductive learning?

c) What do you mean by logistic regression? Derive its objective function. s wmo |

Q4 Consider the following dataset that predicts whether students pass a [2+3+5]
Machine Learning course (Yes/No) based on their previous GPA (High, | - e
Medium, Low) and whether they studied or not. Assume ( log;3 = 1.6). . .. |-

a) Find the entropy H (Passed).

b) Find the entropy of the attributes, ie., H (Passed|GPA) and
| H(Passed|Studied). !

¢) Draw the complete decision tree that would be learned from this da

Dataset

Instance | GPA | Studied

Low False
Medium | False
Medium True

|| W N

High True
High False =
Medium :

Q5 a) What is K in the K-Nearest Nelgh
to the decision boundary if the g@
how the optimal value of K ca ha

D) [HRA2HE] | oo

b) Differentiate betwee?l{;‘ tl;: %’hal programming and machine learning e

systems with respect to ho d ey solve problems and learn from data. 2O
c) Given the fq@l% ammg dataset, determine which sport Ange]ina o
will play ift of K = 3 in the KNN algorithm and her age is 5 Use : e
the E@hde%%\ ce metric. sifss i
% Name | Age | Gender | Class of Sports
Ajay 32 0 Football ;
Mark 40 0 Hockey
Sara 16 1 Cricket
Zaira 34 1 Cricket i
Sachin 55 0 Hockey
Rahul 40 0 Cricket
Pooja 20 1 Hockey
Smith 15 0 Cricket -
Laxmi 55 1 Football
Michael | 15 0 Football
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