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I n struct io tts:

t1) All questions are comPulsorY.

i2) Drarv neat cliagrams rvherever applicable'

(i) Assume suitable data, if necessary.

b)

Q2

b)

BT
level

Max. CO
a
No

Question

Solve any two questions out of three: (05 marks each)Q1

c02
a) Explain the steps irrvolved in PCA rvith mathetnatical forrnulation. State trvo

advantages and one limitation of PCA'

Uco4What is a Support Vector Machine? Explain the concept of maximunl margin

hyperplane using a diagranr and mathematical eqLrations'

U

10

co3
Compare tlre clecision tree algorithms ID3 and C4.5 based on following aspects:

. Attribute selectiotl criteria Lrsed by each algorithm

. Hancllirrg of corrtinttous and discrete attributes

. Treattnent of missing valr"res

. PrLtnittg mechanisnr and overfitting colttrol

. Orerall advantages of C4.5 over ID3

Solve anv fuo questions out of three: (05 marks e:rch)

co3 U
a) What do yolr rrean by overfitting and unclerfitting? Explain bias-variance trade-

off,

co4 Ap
consider the foltowing clataset with 6; 2-dimensional poirrts:

P1:(1,2), P2=(2,1), P3:(4,5), P4:(5,4), P5=(8'9), P6=(9,8)

Apply K-Means clustering rvith I(=2, and the irritial centroids:

C1:(1,2), C2:(8,9)
a) Assign each point to the nearest centroid.

b) Cornpute the nerv centroids after the first iteration'

U

10

cos
c) Explain holv Randorr Forests improve prediction accuracy compared to a single

decision tree

20
Q.3 Solve any two questions out of three. (10 marks each)
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co4
a) i) A small bank wants to predict whether a cLrstomer rvill subscribe to a term

The dataset is:

Customer Income

1 Youn High No

2 Y Higlr No
1J Middle Yes

4 Senior Medium Yes

5 Senior Low Ye

6 Senior Low No
a Micidie Lorv Yes

8 Yo Medium No

9 Youn Low ES

t0 Senior Mediurn

LJse the Naive Bayes classifier to predict wlretlter a new cLlstomer with Age =

Young and Income: Medir-rm rvill subscribe or not'(5rnk)

ii) ) consider the follorving training clata points belonging to trvo classes A and

B:

Point X Y Class

Pl 11A
P2 224
P3 33A
P4 66B
P5 178
P6 88B

Using the K-Nearest Neighbors
distance, classifY a new data Poi

(KNN) algorithrn r'vith K = 3 and Euclidean

nt:Q(4,4).

coz Ap
Given the follorving dataset of trvo classes' reduce the dimension

from2D to lD using Linear Discriminant Analysis (LDA).

Class 1: X1={(3,2), (1,5), (2,3), (4,4), (3,5)}

Class 2: x2:{{7,b), (6,7), (8,6), (9,8), (7,7)}

of tlie dataset
b)
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a)Identifywlriclrmaclrinelearnirrgalgoritlrrns(classificatiotr,clustertng,
oredictior_r, "rrr.,"ri",rl 

,r*ro u". u[propriute for the follorvi.g scena.os

iustif,Y Yotrr.choice' 
(2rnk)

b) Choose one algorithm frou each category above and describe two key

;;;;;t;ru, Ju,t u" iunta for better perfort.trauce' (amk)

c) Erplairt tlte itttportattce of paralne-ter ttllll

r,"" ll 
^ff..ts 

overfitting artcl trudertltting' (

Task
llano

buy u ,l.* Product

YesA.Io

r-rstotner lviliPredict wltether a c

behavior

ased on Pr-rrchasingGrouP cllstomers into segrrents b
1

SonthITI6lrexttheforESsalI1o ,hmorecastFa
J

Find
to herr-rctsoftemsetsentu4

andsalesilTlto proveercustomitsallatotS lyzewallcom rlyretaA transactionpa h tc S,modeSl-l customer grapcontaiatasetdTheESstrategtmarket lllg
hased rcanIe lrces, pLluct prefeh istory prod

ng in machirre learning models and

4mk)

c)

Solve any two questions out of three' (10 marks each)
Q.4

Apco3

20

The following dataset is used to corlstruct a

iio*1it" cl"assify r'vhether a customer will

tor*a on Age Group and Income Level'

Attribute C

Yott

Yes No
2

Total
10

M ddle

old
Hi

5

2

5

o

I

10

l0
10

Income
Medium

9-
4

I

6 10

10

Classifi cation ancl Regression Tree

Purchase a Product (Yes / No)

RT

ncomandAof geeach categoryforexindctheuteCont p TRCAuit tlgfor AgeSbbest pnalYthelneDetermb) TRCASIuncome llgforits.bbest pnarytheineDeterm) 11oficatiustiithCA JectedSE bybuteattrtroothedentid fy)

a)

Seat No.:

Page 3 of 4

t

Exanr:

Marks:Code:Course

dataset

amouuts'

Low 9

a)



2l9A}k#

$qPF
(M.Tech) Program: Arlificial Intel ligence Scheme: IIffi

Sem#{{-
Machine Learning and Pattern RecognitionCourse Code: 102 and Course Name

Date of Exam ' l3*o4 -2.b7$ Duration: 02.5 Hours Max. Marks: 60

I(. J. Somaiya Institute of 'Iechnology, Sion, Mumbai-22
(Autonomous College Affiliated to University of Mumbai)

*,t( + )k *,|< * * * t< )B *,F * * {< * * * * * t{< *

ApcorA university plans to develop a machine learning modelto predict studetrts'

final exam ,agr"t basecl on attetrdance, internal assesslnellt Ilarks, study horrrs,

and background informatiott.

Ansrver the following by applying appropriate machine learning concepts:

a) Identify and apply basic machine learning definitions by specilying the

learning type, features, target variabie, and dataset usecl.

b) Apply the concept of hypothesis space and inductive bias to justify the choice

of linear regression for this problem'

c) The collected dataset contains rnissing attendance values and inconsistent

nrark scales.
Apply suitable data cleaning and data transformation techniques to prepare the

data.

d) Apply k-fold cross-validation to explain how the model performance should

be evalr-ratecland why it is preferred over a single trairr-test split.

e) After trairring tlre model, apply evatuation and model visualizatiorl techniques

to interpret rnodel performance and regression coefficients'

b)

cos UExplain the need and usefulness of ensemble classifiers in machine

teain ing.(2mk) Discttss how ensemble methods improve classification

perfonnance compared to single ctassifiers.(2 mk) Describe the rvorking

principles, advantages, and typical use cases of the follorving ensemble

techttiques: Bagging, Boosting, and voting (8 mk)

Seat No.

Page 4 of 4

L

c)


