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UNIVERSITY EXAMINATIONS

EXAMINATION FOR MAY/AUGUST 2026 FOR MASTER OF SCIENCE IN DATA SCIENCE AND COMPUTATIONAL INTELLIGENCE

MRDC9125 ADVANCED NEURAL NETWORKS
DATE: 3RD AUGUST 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 THREE questions.

QUESTIONS in ALL Sections should be answered in answer booklet(s).  

PLEASE start the answer to EACH question on a NEW PAGE. 

Keep your phone(s) switched off at the front of the examination room.

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.

ALWAYS show your working.

Marks indicated in parenthesis i.e. ( ) will be awarded for clear and logical answers.

Write your REGISTRATION No. clearly on the answer booklet(s).

For the Questions, write the number of the question on the answer booklet cover page in the order you answered them.  

DO NOT use your PHONE as a CALCULATOR.

YOU are ONLY ALLOWED to leave the exam room 1 hour to the end of the Exam.

DO NOT write on the QUESTION PAPER. Use the back of your BOOKLET for any calculations or rough work.

Question 1: (20 Marks)

Explain the significance of bias-variance tradeoff in neural network learning. 

       (4 marks)
A hospital intends to develop an intelligent system that can diagnose heart disease using patients’ records.

Explain three ways on how learning theory supports the development of predictive models for disease diagnosis. 



       (6 Marks)

Describe the most appropriate neural networks that would be suitable for this application 






       (4 Marks)
Explain the roles of competitive learning in Self-Organizing maps. 
       (2 Marks)

Using suitable diagrams, illustrate the working of a Recurrent Neural Networks (RNN). 








       (4 marks)
Question 2: (10 Marks)

A smart city project seeks to develop an intelligent transportation system that is capable of identifying accident-prone areas. The city has access to historical traffic records, sensor data, GPS trajectories, and surveillance camera feeds. 

Identify the appropriate neural network techniques that could be used for this task and justify your choice. 




       (2 Marks)
Discuss three challenges that may arise during model training and deployment 

       (6 Marks)

Propose mechanisms that can be used to evaluate the effectiveness of the proposed model






       (2 Marks)
Question 3: (10 Marks)

Explain two ways on how CNNs and Graph Neural Networks (GNNs) can be integrated to improve prediction accuracy of a machine learning model
      (4  Marks)
Fraudulent transactions account for only 0.2% of over 10 million transactions generated by the mobile dataset daily. Based on this, discuss how class imbalance can affect model performance and suggest mitigation strategies.
   
       (4 Marks)

Analyze four possible machine learning regularization techniques that prevents overfitting challenges






       (2 Marks)

Question 4: (10 Marks)

A mobile phone sales company wants to develop an AI-powered customer support chatbot capable of understanding context across long conversations. 

Explain two reasons why transformer architectures outperform traditional RNNs in this application.




       (4 Marks)
 Describe how contextual understanding will be achieved in this project                                                                   

    (2 Marks)

Discuss the four challenges of training large language models    (4 Marks)

Question 5: (10 Marks)

Suppose the next data point in the training set is x= (1,  0.4,  0.8)  and suppose that the correct classification for this point is  y=1. The current weights and bias are: w= (0.25,  0.35,  0.15) . Using a learning rate h= 0.2 answer the following:

Compute the perceptron output for the given input and determine whether the point is correctly classified.



       (2 Marks)

Use the perceptron learning rule to update the weights and bias. (2 Marks)

Explain whether there is an improvement in classifying this data point after the update.    





       (2 Marks)   

Analyze ways on how embeddings and attention mechanisms can improve quality for deep learning recommender system.



       (4 Marks)
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