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QUESTION 1
(a) [3]Outline three key differences between the fields of Big Data and Machine Learn-

ing.
(b) [4]Describe how one would deploy and monitor a data science project.

Total: 7

QUESTION 2
One way of performing data-driven decisions is to leverage retail customer buying beha-
viour to construct discount packages that maximise volume focused revenue. An excellent
way to achieve this is through the use of basket analysis on buying behaviour captured
through a rewards programme. Below is a table representing nine (9) store transac-
tions (baskets) and six products (items). A ”1” indicates membership of the item in the
transaction.

(a) [2]Derive two (2) viable association rules with more than one antecedent (in the
format X,Y → Z), which would apply to the above baskets.

(b) [4]Calculate the support and confidence for the above identified association rules.
(c) [1]Are there any interesting association rules for the above baskets? Provide a brief

explanation for your answer.

Total: 7
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QUESTION 3
(a) [2]Assuming the above baskets for the previous question are boolean-based mappings

of items in a basket, what is the Jaccard distance between transaction (row) 0 and
1?

(b) [3]Derive bigrams for the following string:
The cat sat on the mat

(c) [2]Briefly describe locality sensitive hashing.

Total: 7

QUESTION 4
(a) [2]Briefly describe how divisive agglomerative clustering works.
(b) [5]Discuss how the BFR algorithm works.

Total: 7

QUESTION 5
(a) [6]Given the following matrix A, derive AAT :

2 4 2 2 4
5 4 5 8 3
3 1 8 1 4
2 1 4 4 6
8 6 5 7 5


(b) [1]What is a disadvantage of the CUR algorithm within the context of dimensional

reduction?

Total: 7

QUESTION 6
(a) [4]Briefly describe the types of queries that are performed on a data stream.
(b) [3]What is the Greedy algorithm within the context of web advertising and what is its

competitive ratio?

Total: 7
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QUESTION 7
(a) [5]Explain the roles each five types of layers play in a typical Convolutional Neural

Network (CNN).
(b) [2]Name two (2) examples of metrics you would use to assess a salient segmentation

algorithm.

Total: 7

QUESTION 8
(a) [3]Briefly describe three limitations of collaborative filtering-based recommender sys-

tems.
(b) [4]Given the following utility matrix to depict review scores for five different games

for five users, calculate the cosine distance (angle) between user 2 and 4 and say
whether you would recommend the same types of games for user 2 as for user 4:

Total: 7

QUESTION 9
Analyse the undirected graph below and answer the questions that follow.

a

b
c

d

e
f

(a) [1]Where would you cut the graph to make good partitions?
(b) [6]Provide the above graph’s Laplacian matrix representation.
(c) [2]Provide two dependencies or tools that can be used to visualise data.

Total: 9
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QUESTION 10
The Netflix show ”The Social Dilemma” has highlighted some key concerns around how
social media website recommendations can manipulate users to perform revenue-conducive
behaviour. It has spurred renewed talks about regulation of the companies that provision
these social media platforms. However, other parties say the benefit of these social media
platforms outweigh these concerns. Write a one and a half page (with pt font size) report
that will discuss the implications of using Big Data to build recommender systems within
social media platforms, along with the extent of social responsibility these social network
providers need to meet and how it can potentially manipulate users. The report should
be structured as follows:

• Discuss exactly how you would implement a system like this by paying attention
to the following: [6]
– The infrastructure, architecture, methods and algorithms that you would

use.
– The constraints of your implementation.

• A discussion on the potential of using Big Data to achieve socially responsible
recommendations in social media, which includes: [9]
– The privacy implications and benefits of using Big Data within the context.
– How manipulation can take place within the context.
– Should regulation be increased or decreased within the context?

Total: 15

The End!
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