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1. (o)

(b)

Section-A

A company applies K-means clustering to segment customers. Explain

how the initial choice of 
"".rt"oid, 

can affect the final clusters. 2

consider the following data that a healthcare organization is using to

predict patient risk levels based on blood pressure ind cholesterol data

for five individuals. Normalize the feature-Blood Pressure using the Min-

Max normalization techaique : 3
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Person Blood Pressure
(mmHg)

Cholesterol
(my'dl,)

Risk Level

A 120 180 Low
B 145 220 Hieh
C 130 200 Low
D 160 250 Hieh

.E 135 '210 Low

(c) List and briefly explain a',y tujo evaluation metrics used to compare the
performance of regression models. g

(d) Consider the following dataset and use k-Nearest Neighbor (k-NN)
classifier to predict the succegs (Class = Yes/I.,[o) of a new product :

A = 4 (advertisement spending in thousands) and B = B (positive reviews)

Assume the value of & as 3 and Euclidean distance as the prcximity

metric : 4

A Class

2 3 Yes
5 No

1 I Yes
6 2 No
8 5 Yes

(e) Consider the following two models built for a linear regression task.

Compare the performance of the model in terms of bias and variance. 4
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Given the foliowing scenarios, identifiz whether each case falls under
supervised or unsuper-vised learning. Justfy your answer in one line for
each task , 

n
O Predicting if a loan will be approved.

(ii) organizing news articles based on content similarities without
using labelled categories.

(iii) Predicting the number of copies a music album will sell.
(iu) Grouping customers based on purchasing behaviour.
A company is building a machine learning model to predict whether acustomer will purchase a product baSed on browsing history anddemographicfeatures: . -;

(i) Evaluate the suitability of using linear regression uerszs log:istic
regression for this problem.

OL) Based on the appropriate model,

cost fuactions.

6ii) Based on the appropriate modei,

for Ridge (L2) regularization.

write the mathematical expression

€)

clearly define the hypothesis and

(/z) A hospital has developed a Machine Learning model, Medpredict, to
classify whether patients are at high risk (+) or low risk (_) for aparticular heart condition, based on attributes : cholesterol Ievel (High/
Iow), blood pressure (HightrIormal), and sgs (numerical). a t""t aut Lt
of 12 patients with their actual and predicted risk classifications is shown

5
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Pgtiert
ID

Cholesterol BP Age Actual
Risk

Predicted Risk

i Hish Hieh 65 + +
2 High Hieh 70 + +
3 Hish Normal 45 +
4 Low Normal 60 +
5 Low Hish 80 +
6 Low Hish 50 +
7 .Low Normal 75

8 Hish Normal 77
9 Low Hish 66
10 Low Normal 90
11 Hish Nomtal 55 + +
12 Low High 85 + +

Draw the confusion matrix depicting the number of records correctly/

incorrectly elassified. Evaluate the performance of the machine learning

model MedPredict in terms of t"",rtu"y, precision, and Fl-Score.

(i) . Consider a classification model trained on a dataset of 1(X) instances using

5-Fold Cross Validation. How many instances are used for training and

test partition in each fold ? The model achieves the following accuracies

in each fold : 5

a

o

a

Fold 1 : 807o

Fold 2 : 82Vo

Fold 3 : 78Vo

Fold.4 : 8L7o

Fold 5 : 797o
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Compute the mean accuracy of the model. Briefly mention the difference

between S-Fold Cross Validation and Leave-One-Out Cross Validation
((LOOCD.

Section-B

Using the data comprising one training example below, build a logistic

regression model to predict thb output y using the gradient descent

algorithm. Assume the initial values of the model parameters as 00 = 0,

0t = 0, 0z - 0, and ' the learning rate as 0.01. Perform one iteration of

tJle gradient descent algorithm to update the model parameters : 5

11 = 1, rZ = 2 andlabely = t.

Also, answer .the following :

(A What could happen if the learning rate is too small ?

Oi) What could happen if the learning rate is too large ?

Consider the following dataset that records whether the given transaction

is fraudulent or not : 5

Device Location Amount Fraudulent
MobiIe Local Hieh Yes
Mobile Abroad Low No
Laptop Local Low No
LaDtoD Abroad Hich Yes
Mobile Abroad Hich Yes
Mobile Abroad Hieh No
Laptop LocaI Hish No

Using the Naive Bayes classification technique, predict whether the

following transaction is l?audulent or not, based on the given feature

values : lDeuire : Mobile, Locotion : Abroad Amount : Highl.
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(o) Consider the following dataset used for binary classification using a

Support Vector Machine (S\M) : 6

r Positively labelled data points :

{(4, 1), (4, -1), (8, 1), (8, -1)
. Negatively labelled data points :

{(1, 0), (0, 1), (0, -1), (-1, 0)}

Answer the following.questions :

(, Identifu the support vectors with respect to the S\|IVI classifier

applied on the above data.

(ii) Sketch the optimal and marginal hy'perplanes formed by the SVM

for this classifrcation problem.

(iii) Write the equation of Gaussian kernel function of SVM.

(b) Compute the derivative of the following function : 4

1o(r)=1+e,.

@) A company wants to build a decision tree model to predit whether a

person will buy a product using the features : Age and Student using the

followiag training dataset ; 5

Person Age Student Buys

I Young No No

2 Yormg Yes Yes

1 old Yes Yes

4 old No No

5 Middle Yes Yes

4
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5. (o)

(b)

Calculate the. Information Gain when splitting on Age and Student. Based

on the calculations, which attribute would the decision tree induction

algorithm choose for the first split ?

Conskuct the truth table for a 2-input NAND logic ga.te. Demonstrate how

a singleJayer perceptron can be used to model this logic gate. b

A two-layered neural network is trained to classify handwritten digits.

Explain how weights are updated during training using backpropagation

by Usting the steps of gradient descent backpropagation algorithm. 5

Consider the following dataset prcviding car's engine size (in litres) and

its fuel efficiency (miles per gallon) : b

Ensrne Size (Litres) Mileage (mpg)
1.2 35
1.6 32

.>
28

2.4 24

Points x
P1 1 I
m 1.5 1.5

P3 5

P4 3 4

P5 4 4

PT.O

Use the Least Squares Method to fit a linear regression line to learn the

relationship between these two attributes.

6. (o) Cluster the following data using agglomerative hierarchical clustering

with complete linkage and show the dendrogram : 6
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(b) Derive the gradient descent update rule to find the value of optimal

parameters 0o and 01 for the simple linear regression model using Mean

Squared Error (MSE) as the cost function. 4

(o) Cluster the following data into two clusters (k = Z) using the &-means

algorithm, with objects O2 and O5 as the initial cluster centers. Show the

clusters at the end of two iterations. Also, compute.the SSE at the end

of 2nd iteration :

Y-coordinate
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(b) How does the PCA (Principal component Analysisi argorithm help reduce

the number of dimensions in machine learning ? Write the steps of the

PCA algorithm.
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