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1. Introduction  
Welcome to the Industry Data Science Case Studies Workbook. This guide is 

designed for data science learners and job seekers who want to understand how data 

science operates in real business settings. By working through practical case studies, 

you will build skills that go beyond textbook knowledge, helping you prepare for 

interviews and succeed in professional roles.  

In this workbook, you will find:  

 Clear explanations of how data science is applied in industry  

 Step-by-step guidance for tackling case studies  

 Examples drawn from actual business scenarios  

 Tips for strengthening both your practical skills and interview readiness  

1.1 How to Use This Workbook  

Guide Overview  

This workbook is structured to support hands-on, practical learning. Each section is 

crafted to help you:  

 Understand the full lifecycle of a data science project, from problem definition to 

solution delivery  

 Gain confidence in approaching real-world data problems  

 Develop a portfolio of responses to common business scenarios encountered in 

interviews and the workplace  
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Supporting Practical Learning  

Data science is best learned by doing. This workbook offers:  

 Case studies based on real business challenges, not just theoretical exercises  

 Guided questions and prompts to help you think like a data scientist  

 Opportunities to practise communicating your approach and results clearly  

Example: You may be asked to analyse sales data for a retail company. Instead of 

simply running a model, you’ll be guided to consider factors like seasonality, data 

quality, and the business objective-mirroring the approach taken by professionals in the 

field.  

1.2 Approaching Case Studies for Skill and Interview Preparation  

To get the most out of this workbook:  

 Start each case study by carefully reading the business problem  

 Break down the problem into manageable steps, such as data understanding, 

cleaning, analysis, and interpretation  

 Document your process and reasoning-this is key for interviews and real jobs 

alike  

 Reflect on the business impact of your findings, not just the technical solution  

Example: If you are asked to predict customer churn, you should consider what data is 

available, what features might be relevant, how the business defines “churn”, and how 

your results would be used by the company.  
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2. Understanding Data Science in Practice  

2.1 How Real-World Data Science Differs from Theory  

While theory provides a strong foundation, real-world data science often involves 

complexities not covered in textbooks. Key differences include:  

 Data is rarely clean or complete-expect to deal with messy, inconsistent, or 

missing information  

 Problems are often ill-defined, requiring you to clarify objectives with 

stakeholders  

 Solutions must be practical and actionable, not just statistically impressive  

Example: In theory, you might be given a perfect dataset to build a predictive model. In 

practice, you might spend most of your time understanding the business context and 

cleaning the data before any modelling can begin.  

2.2 Typical Data Challenges Organisations Face  

Businesses encounter a range of data challenges, such as:  

 Data Quality Issues: Incomplete records, errors, and duplication can 

compromise analysis  

 Data Silos: Information is often spread across different departments or systems, 

making integration difficult  

 Volume and Velocity: Organisations may have more data than they can process 

efficiently  
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 Changing Business Needs: As organisations evolve, so do their data 

requirements and priorities  

Example: A financial services company wants to predict loan defaults, but customer 

data is stored in separate systems for different products, and some records are missing 

key details like income or employment status.  

2.3 The Role of Business Context in Analytics Decisions  

Understanding the business context is crucial for data scientists. This includes:  

 Aligning your analysis with the organisation’s goals and strategy  

 Communicating results in a way that decision-makers can understand and act on  

 Recognising that technical excellence must be balanced with business relevance  

Example: When recommending a pricing strategy for an e-commerce platform, it’s not 

enough to identify the most profitable products-you also need to consider customer 

behaviour, market trends, and operational constraints.  
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3. Case Study Structure Explained  
To help you navigate each case study, this workbook follows a structured approach that 

mirrors real-world data science projects. Understanding how each element fits together 

will enable you to tackle business problems methodically and present your solutions 

effectively, whether in interviews or on the job.  

 Business Problem: Each case begins with a clear statement of the business 

challenge. This sets the stage for your analysis and ensures your work stays 

focused on delivering value.  

 Example: “A retailer wants to reduce stockouts and excess inventory by 

forecasting demand more accurately.”  

 Data Sources and Assumptions: You’ll be introduced to the available datasets, 

with any necessary assumptions explicitly stated. This encourages you to think 

critically about data quality, relevance, and limitations.  

 Example: “Sales transactions from the past two years, product catalogue data, 

and external factors such as local events are provided. Assume all sales are 

recorded accurately, but external event data may be incomplete.”  

 Analytics or Machine Learning Approach: The case study will prompt you to 

select and justify appropriate methods for analysis, such as regression, 

clustering, or time series forecasting.  

 Example: “Apply time series analysis to forecast demand, and consider using 

clustering to segment stores by purchasing patterns.”  
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 Tools and Techniques Used: You’ll be guided to use industry-standard tools 

and programming languages, such as Python (with libraries like pandas and 

scikit-learn) or SQL, to conduct your analysis.  

 Example: “Use Python for data cleaning and visualisation, and SQL for extracting 

relevant records from the database.”  

 Business Impact and Outcomes: Finally, each case study concludes with a 

discussion of the practical implications of your findings. You’ll reflect on how 

your solution addresses the problem and supports business decision-making.  

 Example: “By improving demand forecasts, the retailer reduces lost sales and 

minimises excess stock, directly impacting profitability.”  
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4. Retail Case Study  
This section walks you through a typical retail case study, applying the structure 

outlined above. You’ll see how data science drives tangible improvements in retail 

operations by focusing on two common challenges: demand forecasting and inventory 

optimisation, and customer behaviour analysis.  

4.1 Demand Forecasting and Inventory Optimisation  

o Business Problem: A chain of fashion stores faces frequent stockouts of popular 

items and excess inventory of slow-moving products. The company wants to 

predict future demand at each store to optimise stock levels.  

o Data Sources and Assumptions: Sales data by product and store, historical 

inventory records, promotional calendars, and local weather data. Assume all 

sales and inventory movements are logged daily.  

o Analytics or Machine Learning Approach: Utilise time series forecasting (e.g., 

ARIMA or Prophet) to predict sales for each product-store combination. 

Incorporate external variables like promotions and weather into the model.  

o Tools and Techniques Used: Python (pandas for data wrangling, stats 

models or Prophet for forecasting), SQL for data extraction, and data 

visualisation libraries (matplotlib, seaborn) to present trends.  

o Business Impact and Outcomes: More accurate demand forecasts enable the 

company to reduce stockouts by 15% and cut excess inventory by 10%. This 

leads to higher sales and improved cash flow.  
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 Customer Behaviour Analysis  

o Business Problem: The retailer wants to understand why certain stores have 

higher customer retention and basket sizes than others, with the aim of 

replicating best practices across the chain.  

o Data Sources and Assumptions: Customer transaction logs, loyalty programme 

data, demographic information, and store attributes (e.g., size, location, staffing).  

o Analytics or Machine Learning Approach: Use clustering (e.g., k-means) to 

segment customers by purchasing behaviour and regression analysis 

to identify drivers of repeat visits and larger baskets.  

o Tools and Techniques Used: Python for clustering and regression, SQL for data 

aggregation, and dashboards (e.g., Power BI or Tableau) for presenting insights 

to management.  

o Business Impact and Outcomes: The analysis reveals that stores with targeted 

loyalty offers and well-trained staff achieve up to 20% higher customer 

retention. The retailer rolls out successful tactics chain-wide, boosting overall 

sales.  

4.2 Key Metrics and Measurable Results  

 Stockout Rate: Percentage of products unavailable when customers try to buy 

them. Reduced through better demand forecasting.  

 Excess Inventory Percentage: Proportion of unsold stock relative to total 

holdings. Lowered by optimising order quantities.  
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 Customer Retention Rate: Percentage of customers making repeat 

purchases, indicating satisfaction and loyalty.  

 Average Basket Size: Average number of products purchased per transaction, 

reflecting cross-selling and up-selling success.  

 Sales Uplift: Change in total sales revenue attributable to improved inventory 

and customer strategies.  

By tracking these metrics, you can demonstrate the real business value of your 

analytical solutions and speak confidently about outcomes in interviews and the 

workplace.  
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5. Banking & Finance Case Study  

5.1 Fraud Detection and Risk Monitoring  

Financial institutions face constant threats from fraudulent activities ranging from 

unauthorised transactions to identity theft. To combat these, banks deploy 

sophisticated analytics and machine learning models that monitor transactions in real 

time, flagging suspicious behaviour for further investigation.  

 Example: A bank implements a machine learning algorithm that analyses 

transaction histories and customer profiles. If a customer suddenly makes a large 

purchase in a foreign country immediately after several small local transactions, 

the system triggers an alert for possible card theft.  

 Fraud detection systems often use techniques like anomaly detection, rule-based 

filtering, and supervised learning with labelled examples of fraudulent 

behaviour.  

 Continuous risk monitoring helps banks adjust credit limits, block transactions, 

and notify customers swiftly, minimising financial losses.  

5.2 Transaction Pattern Analysis  

Transaction pattern analysis involves examining the flow and frequency of financial 

activities to uncover trends, identify risks, and optimise business operations.  

 Example: By clustering customer transactions, a bank identifies segments such 

as frequent international travellers, high-value spenders, and regular bill payers. 

This enables personalised product offers and targeted fraud controls.  

http://www.gsdcouncil.org/


 
 

www.gsdcouncil.org                                                     12 
 

 Pattern analysis can reveal unusual behaviour, such as multiple transfers just 

below reporting thresholds, which may indicate money laundering.  

 Insights from transaction patterns support marketing, risk assessment, and 

regulatory compliance.  

5.3 Model Performance and Compliance Considerations  

In banking, model accuracy and regulatory compliance are paramount. Financial models 

must be rigorously tested for false positives, false negatives, and overall reliability.  

 Example: A credit risk model is validated using historical loan data to ensure it 

accurately predicts defaults without unfairly penalising certain groups.  

 Banks must document model assumptions, test for bias, and regularly retrain 

models as customer behaviour and regulations evolve.  

 Compliance with standards such as GDPR and anti-money laundering laws is 

essential, requiring transparency in data usage and decision-making processes.  
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6. Healthcare Case Study  

6.1 Predictive Analytics for Patient Outcomes  

Healthcare providers leverage predictive analytics to improve patient care and 

streamline operations. By analysing patient data, hospitals can forecast outcomes such 

as readmission risk, disease progression, and treatment effectiveness.  

 Example: A hospital uses machine learning to predict which patients are at risk 

of complications after surgery, allowing clinicians to provide targeted follow-up 

and interventions.  

 Predictive models incorporate variables like age, medical history, lab results, and 

medication adherence to generate risk scores.  

 These insights enable personalised care plans, reduce adverse events, and 

improve overall health outcomes.  

6.2 Resource Utilisation Optimisation  

Optimising resources is critical in healthcare, where staffing, equipment, and bed 

availability impact patient care and operational efficiency.  

 Example: Using historical admission data and seasonal trends, a hospital 

forecasts peak periods and adjusts staffing accordingly, reducing wait times and 

overtime costs.  

 Analytics help allocate resources to departments with the highest demand, 

ensuring critical equipment is available when needed.  
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 Data-driven scheduling improves patient throughput and maximises the use of 

facilities.  

6.3 Ethical and Data Privacy Considerations  

Healthcare data is highly sensitive, making ethical use and privacy protection essential. 

Organisations must balance the benefits of analytics with patient rights and regulatory 

requirements.  

 Example: Before deploying a predictive model, a hospital consults an ethics 

board to review potential impacts on vulnerable populations and ensure 

informed consent.  

 Data is anonymised and access restricted to authorised personnel, in compliance 

with regulations like GDPR and HIPAA.  

 Transparency about data use, robust security measures, and ongoing ethical 

review help build trust and safeguard patient interests.  
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7. Smart Cities & Public Sector Case Study  

7.1 Traffic and Energy Optimisation  

Smart cities use advanced data analytics and Internet of Things (IoT) sensors to manage 

resources efficiently and enhance residents’ quality of life. Traffic and energy 

optimisation are prime examples of this digital transformation.  

 Traffic Management:  

o Sensors are embedded in roads and traffic lights to collect real-time data on 

vehicle flow, congestion, and incidents.  

o Analytics platforms process the data to adjust signal timings, reroute traffic, and 

provide live updates to commuters via mobile apps.  

o Example: In London, adaptive traffic signal systems have reduced congestion by 

up to 20%, easing travel times during rush hour.  

 Energy Efficiency:  

o Smart grids use sensors and meters to monitor energy consumption patterns 

and adjust supply dynamically.  

o Street lighting systems are fitted with motion detectors, dimming automatically 

when areas are empty and brightening as pedestrians approach, cutting 

unnecessary power use.  

o Example: The city of Glasgow implemented smart streetlights, resulting in a 

30% reduction in energy costs and a significant decrease in carbon emissions.  
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7.2 Sensor and Real-Time Data Analytics  

The backbone of smart city initiatives lies in collecting, processing, and acting upon real-

time data from a network of sensors across urban environments.  

 Air quality monitors provide instant alerts about pollution hotspots, enabling 

authorities to advise vulnerable populations and enforce traffic restrictions if 

necessary.  

 Waste management trucks are dispatched based on fill-level data from smart 

bins, optimising routes and reducing operational costs.  

 Example: In Barcelona, a city-wide sensor network tracks humidity, noise, 

pollution, and waste, feeding data into a central platform that informs city 

services and citizen apps.  

7.3 Social and Operational Impact  

Implementing smart city solutions delivers tangible benefits for both urban residents 

and public sector operations.  

 Social Impact:  

o Improved air quality and reduced noise pollution enhance overall well-being.  

o Real-time information services empower citizens to make informed decisions 

about travel and resource use.  

 Operational Impact:  

o Data-driven resource allocation leads to cost savings and more efficient public 

services.  
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o Predictive maintenance of infrastructure minimises downtime and service 

interruptions.  

 Example: After deploying predictive analytics for water leak detection, a UK city 

council reduced water loss by 25%, saving both costs and natural resources.  
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8. Interview & Career Application  

8.1 How to Explain Case Studies in Interviews  

Effectively communicating analytics case studies in interviews is key 

to demonstrating your practical expertise and impact. Use a clear structure such as:  

 Context: Briefly describe the problem or business challenge.  

 Approach: Summarise the methodology, data sources, and tools used.  

 Solution: Highlight the specific analytics techniques and your role in the project.  

 Outcome: Quantify the business value or operational improvement achieved.  

Example: “In a recent project with a city council, I led a team to deploy machine 

learning models for traffic prediction. By analysing sensor data, we optimised signal 

timings, which reduced average commute times by 15% and improved public 

satisfaction scores.”  

8.2 Sample Case-Based Interview Questions  

 “Describe a time when you used real-time data to solve an operational problem. 

What approach did you take, and what was the outcome?”  

 “How would you design an analytics solution for reducing energy consumption in 

public buildings?”  

 “Explain how you would validate a predictive model for emergency response 

resource allocation.”  

 “What ethical considerations must be addressed when deploying sensor 

networks in urban environments?”  
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9. How to Connect Projects to Data Science Job Roles  
Link your case study experience to the requirements of data science roles by focusing 

on relevant skills and business impact:  

 Emphasise technical competencies, such as data wrangling, machine learning, 

and visualisation.  

 Showcase collaboration with cross-functional teams and communication with 

stakeholders.  

 Highlight measurable results, e.g., “My project improved resource allocation 

efficiency by 18%, aligning with the organisation’s goals of cost reduction and 

service improvement.”  

 Relate your work to industry trends, such as smart cities, digital transformation, 

or AI for social good.  

By tailoring your examples to the job description and demonstrating both technical 

depth and business acumen, you'll stand out to employers seeking practical, outcome-

driven data scientists.  
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Conclusion 
Real-world impact is what truly defines data science. Across industries, these case 

studies show that success is not driven by algorithms alone, but by the ability to 

understand business problems, work with imperfect data, and translate insights into 

measurable outcomes. 

By studying how data science is applied in practice—across retail, finance, healthcare, 

and public systems—professionals gain the perspective needed to move beyond theory 

and build job-ready skills. These examples reinforce that strong data science combines 

analytical thinking, practical implementation, and clear communication with 

stakeholders. 

Use these case studies as a learning reference, an interview preparation tool, and a 

guide for applying data science effectively in real business environments. 
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