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UNIVERSITY EXAMINATIONS
EXAMINATION FOR JANUARY/APRIL 2025/2026 FOR MASTER OF SCIENCE IN DATA SCIENCE AND COMPUTATIONAL INTELLIGENCE
COURSE CODE: MRDC9212 RESEARCH SEMINAR IN DATA SCIENCE AND COMPUTATIONAL INTELLIGENCE
DATE: 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 THREE questions.
QUESTIONS in ALL Sections 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.

Answer Question ONE and ANY other THREE QUESTIONS
QUESTION ONE (20 MARKS)
Case Study: AI-Driven Crop Yield Prediction System
A national agricultural research institute is collaborating with a university to develop a machine learning-based crop yield prediction system. The system integrates multi-source data, including:
· Satellite imagery
· Weather data (rainfall, humidity, temperature)
· Soil nutrient composition
· Historical crop yield records
· Farmer practices (fertilizer use, irrigation frequency)
The objective is to predict maize yield at county level to support food security planning.
However, during preliminary research phases, several challenges emerge:
· Missing weather data in rural areas
· Satellite image resolution inconsistencies
· High dimensionality of features
· Model overfitting during training
· Limited interpretability of deep learning models
· Ethical concerns about smallholder farmers being excluded due to data bias
The research team must design a scientifically sound study to ensure validity, reliability, fairness, and policy relevance.
i) Propose an appropriate research design for this study.   			(6 Marks)
ii) Suggest suitable machine learning models and justify your choice. 		(4 Marks)
iii) Explain how to address high dimensionality and overfitting.			 (4  Marks)
iv) Discuss ethical and fairness considerations in this research.			(6 Marks)
QUESTION TWO (10 MARKS)
 Case Study: AI-Based Financial Fraud Detection in Mobile Banking
A fintech company similar to M-Pesa is experiencing increasing fraudulent transactions in mobile money services.
The dataset includes:
· Transaction amount
· Timestamp
· Device ID
· Geolocation
· Account history
· Fraud label (binary)
Challenges:
· Severe class imbalance (fraud < 0.5%)
· Real-time prediction requirements
· High false-positive costs (blocking genuine customers)
· Privacy concerns under data protection laws
· Concept drift due to evolving fraud patterns
The company plans to publish research findings and deploy a production-level fraud detection model.
i) What research methodology is appropriate? 					(3 Marks)
ii) How would you address class imbalance? 					(3 Marks)
iii) Explain how concept drift can be handled. 					(2 Marks)
iv) Propose evaluation metrics suitable for this case. 				(2 Marks)
QUESTION THREE (10 MARKS)
i) Differentiate between Positivism and Pragmatism in Data Science research. (2 Marks)
ii) Explain four purposes of a literature review in Data Science research. 	(4 Marks)
iii) Define reproducibility and explain how to ensure it in computational research (2Marks)
iv) Identify four major ethical risks in AI research and mitigation strategies.	 (2 Marks)
QUESTION FOUR (10 MARKS)

a) You are tasked with conducting research on predicting student academic performance using data science techniques.
i) Formulate a clear research problem. 					(2 Marks)
ii) Propose an appropriate research methodology. 				(2 Marks)
iii) Identify data sources and analytical techniques. 				(2 Marks)
b) Discuss the importance of data preprocessing in computational intelligence. Explain techniques used to handle missing data, outliers, and feature selection. 	(4 Marks)
QUESTION FIVE (10 MARKS)
i) Differentiate between traditional machine learning and computational intelligence approaches. Provide examples. 						(3 Marks)
ii) Discuss ethical considerations in data science research and propose mitigation strategies. 									(3 Marks)
iii) Explain how to evaluate the contribution of a research study in data science. What metrics and criteria should be used?					 (4 Marks)
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