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Note: (a) All questions are compulsory. (b) The candidate is allowed to make Suitagfée{z_aggé?ic

assumptions wherever required for solving problem (c) Use of calculator is al%gwej’%féﬁ_' 4
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Q.No. Question 5 %, | CO | Marks
A. [2 Marks] A student claims: 'Adding more data points always imp;j;"ﬁ &%gﬁear 4 7
Q1 regression model.' Do you agree? Under what specific condit @@E%‘% ding a

B. [5 Marks] You are given six data points mapping temperatis -to ice-cream
sales Y (units). The first five points are well-behaved. T‘hﬁgx Ixth point is a
suspicious entry logged during a system error &

single data point drastically worsen the model? Name this pﬁﬁ%g%n h.

a) [2 Marks] Fit a regression line Eoints. Compute m and b using Least
Squares. %t’?

b) [1Marks] Now fit a regreséi%g irre, ising only the first FIVE points.

¢) [2 Marks} Compare te' s’flgf‘es. Calculate percentage change in slope. What

does this tell you abgyl

Q2 A bank develops a méshine i6arning model to detect fraudulent transactions. In the | 2 4
dataset, fraudulgnt casésfonstitute only 1% of the total data, making it highly
imbalanced. Th 'mb%del predicts “not fraud” for almost all transactions and achieves
an accuracy6f 99%.%%

a) [:Léin%rk&] n“this context, explain why accuracy is a misleading performance

et -
?g) [ %%a 1‘?} Suggest more appropriate evaluation metrics for this problem and
i "‘-‘e% provide definitions for these metrics.

" %‘*’«?b)% “2 mark] If the model is too simple and misses fraud cases, what problem is

occurring? Suggest techniques to overcome this problem.

Q3 “# | A. [2 marks] Explain the concept of Information Gain (1G) and Entropy (H} in the 4 7
context of decision tree learning. Why do we want to maximize Information
Gain at each split?

B. [5 marks] Consider the following dataset predicting whether a student Passes
{Yes/No) an exam based on Hours Studied {High, Low) and Attendance (Good,
Poor) and Slept Well (Yes, No). Assume logz3 = 1.6.

a) [1 mark] Find H{Passes}.
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b} [2 marks] Compute IG for all three attributes and identify the root
node.
arks] Draw the complete decision tree.

Qa

‘.3‘&

A. [2 marks] K-Means clustering always converges, yet it s not guaranteed to find
the globally optimal solution. Explain this apparent contradiction precisely, and
state one condition under which two different random initializations can yield
completely different final cluster assignments even on the same dataset.

B. [5 marks] A bank runs K-Means (k=3) on 10,000 credit card transactions using
two features: Transaction Amount (%) and Time of Day (hour, 0-23). Raw {un-
normalized) values are wused. After convergence the clusters are:

Cluster 1: Low amount, daytime — labelled "Normai"
Cluster 2: High amount, daytime - labelled "Premium"
Cluster 3: High amount, night — labelled “Suspicious"

The model flags Cluster 3 transactions for manual review. The bank reports WCSS
= 48,000 and calls the model a success. However, the fraud team reports
that 60% of actual fraudulent transactions are being mlssed

\}X el B

a) [2 marlﬁs] Witfaout normalisation, Euclidean distance is dominated by one
featqre en |fy ‘hich feature dominates and calculate how many times larger
it ~'ra mpared to the other feature. Hence explain why Cluster 3 captures

tha sacttons
b} %i\ Iﬁ A fraudulent transaction occurs at X900, 3 AM. Compute its Euclidean
S dlstance to all three centroids using the raw values above, and state which
z\S Seluster it is assigned to. Is this correct?
*tf* [1 mark] The analyst argues "WCSS is low, so the model is good." Construct a
precise counter-argument using the concept of what K-Means actually optimises
vs, what fraud detection requires.
d} {1 mark] Suggest two concrete changes — one to pre-processing and one to the
algorithm choice — that would make this fraud detection system more reliable.
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