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UNIVERSITY EXAMINATIONS
EXAMINATION FOR JANUARY/APRIL 2025/2026 FOR MASTER OF SCIENCE IN DATA SCIENCE AND COMPUTATIONAL INTELLIGENCE
MRDC9122 DATA MINING AND WAREHOUSING
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 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.

QUESTION ONE (20 MARKS)
Case Study Scenario: Data Warehouse Implementation in a Retail Chain
A national retail supermarket chain operating across multiple cities wants to improve its strategic decision-making. The organization currently stores data in separate operational databases: sales transactions, inventory management, customer loyalty program, and supplier databases. Each branch operates independently, and reports are generated manually using spreadsheets.
Management faces several challenges:
· Inconsistent sales reporting across branches
· No centralized view of customer purchasing behavior
· Difficulty identifying seasonal trends
· Poor inventory forecasting
· Inability to evaluate supplier performance
The company plans to implement a centralized Enterprise Data Warehouse (EDW) to support Business Intelligence (BI) and advanced analytics. The proposed warehouse will integrate data from all branches and support OLAP analysis.
The data warehouse will include:
· Fact tables: Sales, Inventory, Purchases
· Dimension tables: Time, Product, Customer, Branch, Supplier
The organization must design the warehouse schema, implement ETL processes, and enable multidimensional analysis.
i) Which data warehouse schema is most appropriate for this retail case (Star, Snowflake, or Galaxy)? Justify your answer.  						(4 Marks)
ii) Design a conceptual multidimensional model for the Sales fact table.	 (6 Marks)
iii) Explain the ETL challenges the company might face. 			(4 Marks)
iv) How can OLAP improve decision-making for this organization? 		(6 Marks)

QUESTION TWO (10 MARKS)
Case Study: Fraud Detection in Banking Using Data Mining

A commercial bank processes millions of transactions daily. Recently, the bank has experienced increasing cases of digital payment fraud. Fraudulent transactions represent less than 1% of total transactions but cause significant financial losses.
The bank has historical transaction data including:
· Transaction amount
· Transaction time
· Location
· Device ID
· Account age
· Customer spending patterns
· Label (Fraud / Legitimate)
The bank wants to build a predictive fraud detection model using data mining techniques.
i) Which data mining techniques are suitable for fraud detection?  		(3 Marks)
ii) What preprocessing steps are required before model training? 		(3 Marks)
iii) How would you handle class imbalance? 					(2 Marks)
iv) What evaluation metrics are most appropriate? 				(2 Marks)
QUESTION THREE (10 MARKS)
Case Study 3: Healthcare Data Warehouse for Predictive Analytics
Case Study Scenario
A national hospital network wants to predict patient readmission within 30 days. Data is collected from:
· Electronic Health Records (EHR)
· Laboratory systems
· Pharmacy systems
· Insurance claims
The hospital wants to build a healthcare data warehouse to integrate all sources and enable predictive modeling.
Challenges include:
· Sensitive patient data
· Regulatory compliance (e.g., HIPAA-equivalent regulations)
· Data heterogeneity
i) What architecture is suitable for this healthcare data warehouse? 		(2 Marks)
ii) How can data governance be implemented? 					(3 Marks)
iii) Which data mining models are suitable for readmission prediction?		 (2 Marks)
iv) How would you ensure ethical AI use? 					(3 Marks)
QUESTION FOUR (10 MARKS)
Case Study 4: E-Commerce Recommendation System Using Data Mining
Case Study Scenario
An e-commerce company similar to Amazon wants to improve its product recommendation engine. The company collects:
· User browsing history
· Purchase history
· Product ratings
· Cart additions
· Search queries
The goal is to increase cross-selling and customer retention.
i) Which data mining approach is most suitable for recommendations?	 (2 Marks)
ii) Compare collaborative filtering and content-based filtering. 		(3 Marks)
iii) What warehouse design supports recommendation analytics? 		(2 Marks)
iv) How would you evaluate recommendation performance?			 (3 Marks)
QUESTION FIVE  (10 MARKS)
a) A bank wants to detect fraudulent transactions using data mining.
i) Which type of data mining problem is this?
ii) Suggest two suitable algorithms.
iii) What challenges might arise in the data, and how can they be addressed?
(5 Marks)
b) Consider the following dataset of students’ study hours and exam results:
	Hours Studied
	Result (Pass/Fail)

	2
	Fail

	4
	Fail

	6
	Pass

	7
	Pass

	8
	Pass


a) What type of data mining task is this?
b) Suggest a suitable classification algorithm.
c) Briefly explain how the model would classify a new student who studied 5 hours.
(5 Marks)
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