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Ql Dimensionality reduction aims to simplify data by reducing the number of features
while preserving as much of the original information as possible.

(@) List TWO (2) techniques for dimensionality reduction.
(4 marks)

(b) Discuss ONE (1) similarity and ONE (1) difference between dimensionality
reduction and feature selection.

(8 marks)
Q2 Based on Figure Q2, answer Q2(a) — Q2(b).
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Figure Q2
(a) Write the role of each set.
(12 marks)

(b) Suggest TWO (2) proportions for data partition that can be used in a Machine
Learning model. ) ’ ’
(6 marks)

Q3 Consider a dataset with 100 observations and 6 features, where the target variable is a
binary value representing whether a customer is likely to purchase a product or not.
You want to use a Random Forest algorithm to make a prediction. You decide to use
5 decision trees in the ensemble model.

(a) Calculate the bootstrap samples used for each tree.

(5 marks)

(b) Calculate the total predictions made by the ensemble model.
(5 marks)
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Q4 (a) Ilustrate and explain the concept of margin, separating hyperplane and support
vectors in Figure Q4(a).

N

Figure Q4 (a)
(12 marks)

(b)  Suppose you are given two different SVM classifiers with different separating
hyperplanes, as shown in Figure Q4(b)(i) and Figure Q4(b)(ii). Compare and
explain which hyperplane would do better for classifying the data.

Figure Q4(b)(i) Figure Q4(b)(ii)
(10 marks)
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Figure Q5 shows the architecture of a Convolutional Neural Network. Discuss the
role of these layers:
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Convolutions Subsampling Convolutions Subsampling Fully connected
Figure Q5

(a) Subsampling layer.

(6 marks)
(b) Convolutional layer.

(6 marks)
(c) Fully-Connected layer.

(6 marks)

The e-commerce and streaming services shown in Figure Q6 use a combination of
content-based and collaborative filtering algorithms for their product
recommendation. Based on Figure Q6, answer Q6(a)-Q6(b).

E-Commerce Streaming Services

amazon [EESCTR  NETFLIX
23.7% Growth Yﬂu TU b e

Figﬁre Q9

(a) Choose ONE (1) from the e-commerce or streaming services in Figure Q9.
Write and discuss how Machine Learning algorithms are used to help their
business in product or system recommendation.

(10 marks)

(b) Differentiate between content-based and collaborative filtering algorithms in

product recommendation.
(10 marks)
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