Tutorial: Mathematical Modelling in Business Intelligence
Part 1 – Conceptual Understanding
1. In your own words, what is a mathematical model? Why are models useful in Business Intelligence?
2. Distinguish between descriptive, predictive, and prescriptive models.
· Give one real-world business example for each.
3. What is the difference between a deterministic and a stochastic model?
· Which type would you use for forecasting sales, and why?
4. Explain how decision variables, parameters, and constraints interact within a model.
· Use an example from retail, healthcare, or finance.

Part 2 – Application Scenarios
5. A retailer wants to optimise its weekly stock levels while minimising storage costs.
· Identify the decision variables, parameters, and objective function for this problem.
6. A hospital is developing a staff scheduling model to reduce patient wait times.
· What kind of model would be suitable (deterministic, stochastic, simulation)? Why?
7. A bank uses a predictive model to estimate loan default risk.
· What type of BI model is this?
· How might the model’s predictions influence business decisions?

Part 3 – Model Building & Evaluation
8. Outline the four main steps in developing a BI model.
· For each step, describe what could go wrong if it’s poorly executed.
9. Discuss how validation and testing ensure a model remains reliable over time.
· What feedback mechanisms can organisations use to improve model performance?
10. Why is model governance important when using AI-driven decision models in BI?
· Give an example of an ethical or transparency concern.

Part 4 – Critical Thinking
11. “A good model is simple enough to explain, but complex enough to be useful.”
· Do you agree? Explain with an example.
12. How might the rise of AI-enhanced and autonomous BI systems change the role of analysts and decision-makers in the next five years?
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