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Note: (@)A1l questions are compulsory.

(b)Marks are indicated against each question in square brackets.
" (¢) The candidate is allowed to make Suitable numeric assumptions wkerev
solving problems :
(d) Calculator is allowed. -

Q.No

Question

Marks

QL. .

You. are glven the trammg and testing errors of fwo I%e
models trained on the same dataset; ' '
. -Model Training Error
- Model A ' 4%

Modél B ' 18%

variance. _
b. Suggest suitable strategie;
respective models,

,overfitting and underfitting for the

B

‘whigh gradient descent is used to find the local
cost ﬁlnction.When”ﬁttmg' a regfes'sion‘line

its purpose in optimization. Outline the |

5] -fegi'essien hypothesis function -
_ | 1 _
h’(X) 1 + euWX

cient). Based on these plots, explain: -

“carve:
. Why. vety. la,rge welghts can cause overﬁttmg in log1stlc regresswn

versus X G R for welghts w E {0 5 2 10} (A qualztarzve sketch |

_"ow mcreasmg the welght w changes the steepness of the s1gm01dj'j

Compute the. first principal component for-the. followmg 2—d1mens1onal
: fg_;dataset Also,.find the proportion of total variance explamed by the first:and |- -

| second principal components separately. .. i

X= ()= (12), 63), G, 5,64)

I



. -

Q5.+ f)egcrrbestep-by-step howLinear Discriminant Analysiy{fransforms a| 675"
: | labeled dataset into a lower-dimensional space while maximizing class -
separability. Clearly define the within-class scatter matrix and between-
class scatter matrix, and explain how the optimal projection directions are
obtamed using the generalized elgenvalue problem,

Q6. |a. Givena feedforward neural network with an mput layer of 3 neurons, 2
= ‘one hidden layer with 4 neurons using ReLU activation, and an output
- layer with 2.neurons using softmax activation, how many weigh_ts_and'

~ biases are there in total? L :
b. Consider the. followmg diagram of a smgle artlﬁclal neuron.
has three inputs x = (x1,x2,x3) that receive only bi
(either O.or 1).

Suppose that the we1ghts oorrespondmg
“evvatues'wl =2, w2 = ~4 and e @and the activation of the unit-is
~ given by the following stej = '

-tralnlng a bagged énéemble mod I s ; bootstrapped datasets
scuss how ﬂns approach helps in reducm "anance Prov1de a sunple
erical exa:mple to 111ustrate the concept -

Ji .Explaln the Expectauon Max1m1zat10n (EM) algonthm in’ the context of 6
“'clustering. Describe its key steps, mcludmg “the~ E—step -and ‘M-stepy- and
-4 fllusteate - how: the algorithm:iteratively ‘improves: ‘parameter- estimates.
“-Discuss:the'thajor advantages and disadvantages of using EM algorithm,




) e

. "Apply the DBSCAN algorithm to fho followiag datasei and 6] each data

point as Core, Border, or Noise.

AG, 7), B4, 6), C(5, 5), D(6, 4), E(7, 3), F(6, 2), G(7,2), H(8, 4).

following distance matrix.

~ - | Use the parameters Epsilon (g).= 2, Minimum Points (minPts) = 3, and the
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0 [1.41 2383

4.24
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5.83

0.40

5.83

0 141 | 2383
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4.47

5.00

0 1.41

2.83

3.16

3.61

0

1.41 .

2.00

2.24

O .

1.41

009,

Rl e gieiw -

4.47

Q10..

Consfder the following dataset. |

end:

| Student_ID Study Hours (H)

Gogd

g &) | Result

Pass

-1 " High
2 High -
Mediur
Medi

00T .

Pass

Gdold

| Pass

~Poor

Fail . |

Good

~ Fail

‘Poor -

Fail

‘Goad -

Pass

2
3
4
5
6
7

e o Wi

~Good -

- Pass o

¥ Low

-Poor.

Faif

Hgh

“Poor . -

~“Pass - |

. G sie Information Gain (IG) for both:attributes (Study
. Atte dancé)with respect to the class Result. .- T ] M
' ate -why- selecting - Student_ID. ‘as’ the:‘top" feature . based opf. 2
Information Gain is not-appropriate for predicting the result. . SRR T
' State the major limitation of IG in feature sele

Hoursaid | 4.

| ction-and explain how the 2l
-Gini Index helps to overcome this limitationi, - . w00 0 |

-+ discuss how these assumptions influénce the behaviou. of the model,. - -
“b. Explain geometric interpretation of Support‘rVec-to_r‘-Machine, ‘focussih'g

- Des_cribe'the-architécture Qf'Hidden'-MarkoV:M@del.‘.Eprairitthe roleof ;- 4 -
. the Markov. assumption and the output independence assumption, and .. ..

“+- on the decision beundaries, margins and support véctors using gtaphical |-

example.
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