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Instructions for Candidates

1.     Write your Roll No. on the top immediately on receipt of this question paper.

2.     All questions are compulsory. Attempt any two parts from each question.

3.     Each question carries equal marks.

1. (a)  (i) I)efine the frodanental difference between supervised and unsupervised leaning. Give an
exalxple to illustrate your answer.

(ii)Whycan'tLinearregressionbeusedforclassification?Explainwithhelpofanexample.

@) Given X={-2, -I, 0,1, 2} and the corresponding  y={3.I, 4.2, 7.3, 5.4, 6.5}, find the
parameters Po and Pt  of the regression line y = ¢o + ¢ix    that's best fits the data.

(c)  Derive an error fimction ofpolynomial >regression of degree 2 for given dataset:
(#,yF{(I,2),{2,3),{3,5),(4,10)} and also evaluate optimal weights wo, wi and w2  so that y =
wo + wi# + W2#2   best fits the data.

2. (a)  Create a confusion matrix for given problem:
Ip a covid test of 1000 patients, there were 45 positive tests out of which 30 were covid and 15 were
falsely tested positive . Of the 955 were negative tested and 5 were incorrect. These patients had
covid but were tested negatively. Compute all the parameters hike accuracy , precision, and recall.

(b)Supposewewanttopredicttheoccurrenceofheart-attacksbasedonperschcholesterollevel,
blood pressure and age. Data for two people given in fable below:

Person
`Cholesterol(mg/dl.)

Blood pressure(mmHg) Age(in years)

lb
230 140 40

P.T.O.
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Given a weight vector uJ=31,-2, I), Compute the sigmoid function to evalunte the probability that
person a and person b have heart attacks.

(c) Explain the Bias-Valance trade off with the help of expected prediction error decomposition.

3. (a) Consider the following two-dimensional dataset:

Observation X1 X2 y
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i.      Sketch the observations.

ii.     Based on the sketch, provide an equation of the op.tinal separating hypelp]ane for the support
vector machine (SVM).

iii.    Identify the support vectors for the SVM classifier applied to this dataset

iv.    Define the term margin inthe context ofsvM.

®  Differentiate between a Regression Tree and Classification Tree. Consider the following dataset
for binary classification problem:

Instance A a C Target Class
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Calculate the information gain when spliting on A and a. Which attribute would the decision tree
inductionalgorithmchoosefromAand8?

(c)Cousiderthefollowingdatasetthatrecordsstudentbehaviorandwhethertheypassorfhil.

study Hour Atfendace Sleep Quality Pattimejob Passffail
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UsingtheNa.I.veBayesclassifier,predictwhetherthefollowingstndentwillpassorfail:

StndyHous=MediunLAttendance=Good,SleepQuality=Good,Part-timeJob=No.

4 {a) What is meant by Dineusionality Reduction? What is the curse of Dinensionality problem?
Exp]ainanyonefeaturesubsetselectiontechniqugtodealwiththisproblen?

®) For the unsupervised `drta set:

'Income': [1500, 1809, 2000, 3000, 3500, 4000, 4500],
'Spending': [200, 25d, 300, 500, 600, 800, 1000]

Perform k means algorithm fo obtain clusters in python. Take k=2.

(c)Forthegivendataset,perfomPrincipalComponentAnalysis(PCA).i::I.:,'l:;:,I:

P.T.O.



7384

5. (a) Mathematically define an artificial neuron. Explain the role of the weights (i4J), the bias (b),
and the pre-achvation value z =Zwfxz + b.

®)Showthatthelogisticfunctionosatisfiestheinequalityo<a'¢)<:forallx€R.

(c) Define Mean Squared Error (MSE) and Cross-Entropy. Explain the mathematical conditions
under which Cross-Entropy is preferred for classification.

6(a) What is the role of the leaning rate in optimization algorithms? Derive the gradient descent
update rule starting from a loss function.

a)) Define adaptive leaning rate methods. Give two examples.

(c) Discuss linitations of the Universal Approxination Theorem.

(700)


