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UNIVERSITY EXAMINATIONS
EXAMINATION FOR JANUARY/APRIL 2025/ 2026 FOR MASTER OF SCIENCE IN DATA SCIENCE AND COMPUTATIONAL INTELLIGENCE

[bookmark: _GoBack]MRDC 9124: ADVANCED MACHINE LEARNING

DATE 14TH APRIL 2026		TIME: 2 HOURS
GENERAL INSTRUCTIONS:	
Students are NOT permitted to write on the examination question paper during examination time.
This is a closed book examination. Text book/Reference books/notes are not permitted. 
SPECIAL INSTRUCTIONS:	 
This examination paper consists Questions in Section A followed by section B.
Answer Question 1 and any other two questions.
QUESTIONS should be answered in answer booklet(s).  
1. PLEASE start the answer to EACH question on a NEW PAGE. 
2. Keep your phone(s) switched off at the front of the examination room.
3. Keep ALL bags and caps at the front of the examination room and DO NOT refer to ANY unauthorized material during the course of the examination.
4. ALWAYS show your working.
5. Marks indicated in parenthesis i.e. ( ) will be awarded for clear and logical answers.
6. Write your REGISTRATION No. clearly on the answer booklet(s).
7. For the Questions, write the number of the question on the answer booklet cover page in the order you answered them.  
8. DO NOT use your PHONE as a CALCULATOR.
9. YOU are ONLY ALLOWED to leave the exam room 1 hour to the end of the Exam.
10. DO NOT write on the QUESTION PAPER. Use the back of your BOOKLET for any calculations or rough work.

QUESTION ONE (Compulsory) (20 marks)
a) Differentiate between classification and regression problems in machine learning.
Provide one real-world example for each. 					(6 marks)
b) Explain the concept of model generalization.
Using a fraud detection scenario, describe how poor generalization affects performance in real-world deployment. 							(7 marks)
c) Discuss three key stages of a machine learning pipeline (e.g., data preprocessing, model training, evaluation).Explain why each stage is critical for building reliable models. 
(7 marks)
QUESTION TWO (20 marks) 
a) Explain how decision trees handle both categorical and numerical variables during splitting. 									(7 marks)
b) Scenario: A university wants to predict whether a student will graduate based on attendance, grades, and participation. Explain how a decision tree would model this problem and how decisions are made. 					(6 marks)
c) Explain how Random Forests improve prediction performance and robustness compared to a single decision tree. Discuss the role of ensemble diversity. (7 marks)

QUESTION THREE (20 marks) 
a) Explain the concept of a maximum-margin hyperplane in SVM and why it improves classification performance. 							(7 marks)
b) Scenario: A bank wants to segment customers based on transaction patterns without predefined labels. Explain how clustering techniques such as K-means can be applied and how the clusters can be interpreted. 					(6 marks)
c) Discuss two challenges of clustering in real-world datasets and suggest appropriate solutions or alternative methods. 						(7 marks)

QUESTION FOUR (20 marks) 
a) Explain the importance of ensemble diversity in improving machine learning performance. 									(7 marks)
b) Compare accuracy and F1-score as evaluation metrics.
Provide a scenario where accuracy alone is misleading. 			(7 marks)
c) Scenario: A bank is developing a credit risk model.
Discuss the implications of false positives and false negatives in decision-making. 
(6 marks)
QUESTION FIVE (20 marks) 
a) A ride-hailing company wants to predict demand across different regions of a city.
Explain how machine learning can be used to model this problem and the type of data required. 									(7 marks)
b) Explain the concept of model drift and how it can affect deployed machine learning systems. Suggest strategies for detecting and mitigating drift. 		(6 marks)
c) A government agency intends to deploy a machine learning system for detecting fraudulent transactions. Discuss key ethical and operational considerations that must be addressed before deployment. 						(7 marks)
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