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Abstract

This document provides a comprehensive collection of structured prompts designed for busi-
ness analytics students to develop practical data exploration skills using Python and Al
tools. The prompts progress from foundational exploratory analysis through segmentation,
predictive modeling, and advanced applied scenarios. Each prompt is crafted to simulate
real business situations, encouraging students to think like analysts, communicate insights
effectively, and deliver actionable recommendations to stakeholders.
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1 Introduction: How to Use This Guide

This document is organized into thematic modules that mirror the typical business analytics
workflow:

1. Data Exploration — Understanding patterns, diagnosing problems, and generating hy-
potheses

2. Segmentation — Grouping customers, products, and operations for targeted strategies
3. Predictive Modeling — Building models to forecast outcomes and support decisions

4. Advanced Applied Scenarios — End-to-end projects with real business constraints

Each prompt can be adapted to different datasets (retail, telecom, finance, Saa$S, etc.).
Encourage students to find their own datasets on platforms like Kaggle, UCI ML Repos-
itory, or company data portals to increase engagement and ownership.

1.1 Role-Playing Framing

For best results, frame prompts within realistic business contexts. Examples:
e “You are a junior business analyst at a retail chain...”
e “You have been hired by a telecom company to reduce churn...”
e “A bank wants you to identify risky clients and explain your method...”

o “An e-commerce manager wants customer segments for a new campaign...”
1.2 Deliverables Structure
Students should produce:

1. Technical Notebook: Clean, commented Python code with visualizations
2. Executive Summary: 1-page business insights and recommendations (no code)

3. Presentation: 5-10 slides for non-technical stakeholders
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2 Module 1: Data Exploration

Data exploration is the foundation of all analytics work. These prompts push students beyond
simple summary statistics to genuine business insight generation.

2.1 Prompt 1: Customer Behavior Exploration

© Learning Objectives

e Identify spending patterns and purchase frequency distributions
e Detect seasonal trends and product preferences

o Translate findings into actionable business recommendations
.

J

The Prompt

Scenario: You are a business analyst for a retail company. The marketing team needs to
understand customer behavior to design better campaigns and improve retention.

Task: Using Python, explore a retail customer dataset to identify the main patterns in:
o Spending behavior (amount, frequency, trends)

o Purchase timing and seasonal behavior

e Product category preferences

e Customer lifetime value indicators

Deliverables:

1. Exploratory visualizations (histograms, boxplots, time series, heatmaps)
2. Summary statistics with business interpretation
3. 3 specific actions a marketing manager could take based on your findings

4. Identification of any data quality issues encountered

\ J

Encourage students to calculate RFM metrics (Recency, Frequency, Monetary) as a start-
ing point for customer behavior analysis.

e

J

Suggested Python Libraries: pandas, matplotlib, seaborn, plotly, ydata-profiling
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2.2 Prompt 2: Sales Performance Diagnosis

© Learning Objectives

o Identify drivers of revenue variation across dimensions
o Use diagnostic analytics to explain performance gaps

o Create manager-friendly performance dashboards

\ J

The Prompt

Scenario: The sales director needs to understand why some regions and teams outperform
others. You have been given historical sales data with multiple dimensions.

Task: Analyze a company sales dataset with Python and identify which variables most
influence revenue differences across:

e Geographic regions
e Product categories
e Sales teams or individual representatives

e Time periods (monthly/quarterly trends)

Deliverables:

1. Visualizations showing performance distribution and variance

2. Correlation analysis between potential drivers and revenue

3. Clear identification of strongest and weakest performers with evidence

4. Hypotheses for why performance differs (to be tested later)

~

\

A Watch Out

Remind students to distinguish between correlation and causation. High correlation be-
tween a factor and sales does not mean changing that factor will increase sales.

2.3 Prompt 3: Churn Signal Discovery

© Learning Objectives

e Detect early warning indicators of customer churn
o Assess data quality and feature engineering opportunities

o Build intuition for predictive modeling
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The Prompt

Scenario: A subscription-based company is losing customers and wants to identify warning
signs before churn happens.

Task: Perform exploratory data analysis on a customer churn dataset:
e Profile churned vs. retained customers across all features

e Detect unusual patterns and outliers

e Identify and document missing data issues

e Analyze correlations between features and churn status

e Discover early warning signs that appear before churn

Deliverables:

1. Data quality report with handling recommendations

2. Comparative analysis (churned vs. retained) with visualizations
3. Ranked list of features most associated with churn

4. Explanation of why these features matter for prediction

\

\

2.4 Prompt 4: Operational Efficiency Review
o Identify process bottlenecks and variability sources
o Quantify inefficiencies in operational metrics

e Present findings for operational decision-makers

&

J

The Prompt

Scenario: The operations manager wants to improve productivity and reduce waste in the
company’s core processes.

Task: Use Python to explore an operations dataset and find:

¢ Bottlenecks in process flows
e Variability in process times and throughput
e Resource utilization patterns

e Quality issues and defect rates by stage

Deliverables:
1. Process flow visualization with time/cost at each stage

2. Statistical analysis of variability (control charts, distributions)
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3. Identification of top 3 inefficiencies with quantified impact

4. Manager-friendly summary with prioritized improvement recommendations
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3 Module 2: Segmentation

Segmentation transforms raw data into strategic groupings that enable targeted actions. These
prompts emphasize comparing methods and evaluating business utility.

3.1 Prompt 5: Customer Segmentation for Marketing

© Learning Objectives

o Apply multiple clustering algorithms to customer data
e Evaluate and compare segmentation solutions

e Recommend actionable marketing strategies per segment

. J

The Prompt

Scenario: The marketing team needs to move beyond one-size-fits-all campaigns. They
want data-driven customer segments for personalized targeting.

Task: Use Python to segment customers into meaningful groups based on:
 Purchasing behavior (RFM or similar)
o Demographics (age, location, income if available)

o Engagement metrics (website visits, email opens, support tickets)

Requirements:

1. Compare at least two clustering methods (e.g., K-Means vs. Hierarchical, or DB-

SCAN)
2. Determine optimal number of segments using appropriate metrics
3. Profile each segment with clear, memorable names

4. Recommend specific marketing tactics for each segment

Deliverables:

1. Methodology comparison with pros/cons

2. Segment profiles (who they are, what they buy, how to reach them)
3. Visualization of segments (PCA or t-SNE projection)

4. Strategic recommendation on which segmentation to implement

J

~

Suggested Python Libraries: scikit-learn (KMeans, AgglomerativeClustering, DB-
SCAN), scipy, yellowbrick
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3.2 Prompt 6: Product Segmentation

© Learning Objectives

o Classify products by performance dimensions
o Identify strategic actions per product group

e Connect product insights to portfolio decisions

~

\

The Prompt

Scenario: The product management team needs to optimize the product portfolio. Some
products may need promotion, others redesign or discontinuation.

Task: Segment products based on:

e Sales volume and revenue contribution
o Profitability (margin analysis)

e Return rates and customer complaints

o Customer ratings and reviews sentiment

Deliverables:
1. Product portfolio matrix (e.g., BCG-style or custom)
2. Clear segment definitions with examples

3. Specific recommendations: promote, redesign, discount, or discontinue

4. Expected impact of recommended actions

~
\

3.3 Prompt 7: Store/Branch Segmentation

© Learning Objectives

o Cluster locations by operational and financial KPIs
e Explain segment differences and their business implications

o Propose resource allocation strategies

~

\

The Prompt

Scenario: Regional management needs to allocate resources across multiple
stores/branches but recognizes that locations have different needs and potential.

Task: Cluster stores/branches using:

o Financial KPIs (revenue, profit, growth)
o Operational metrics (foot traffic, conversion rate, staff efficiency)

o Local market characteristics (demographics, competition)
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Deliverables:

1. Segment profiles explaining what makes each group distinct
2. Resource allocation recommendations per segment

3. Performance benchmarking framework

4. Expansion/retraction recommendations for portfolio optimization

r
\

3.4 Prompt 8: Employee Performance Segmentation

© Learning Objectives

e Segment employees by multidimensional performance
e Connect segments to HR interventions

e Discuss ethical considerations in workforce analytics

\

J

The Prompt

Scenario: HR leadership wants to move beyond single-metric performance reviews to
understand different types of high and low performers.

Task: Use Python to segment employees based on:
o Productivity metrics (output, quality, efficiency)
o Attendance and reliability

e Training completion and skill development

¢ Performance review scores

Deliverables:

1. Employee segments with clear behavioral profiles

2. HR intervention recommendations per segment (coaching, rewards, PIP)

3. Ethical analysis: Discuss potential biases, privacy concerns, and fair use policies

4. Framework for ongoing monitoring and adjustment

r
\

A Watch Out

Workforce analytics requires special attention to fairness, bias, and privacy. Ensure stu-
dents discuss these issues explicitly.
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4 Module 3: Predictive Modeling

These prompts move from understanding the past to predicting the future, with emphasis on
model evaluation, interpretation, and business application.

4.1 Prompt 9: Churn Prediction Model

© Learning Objectives

e Build and compare multiple classification algorithms
o Evaluate models using business-relevant metrics

o Interpret feature importance for actionable insights

. J

The Prompt

Scenario: The customer success team wants to proactively identify at-risk customers and
intervene before they churn.

Task: Build a Python model to predict customer churn:

o Compare at least three algorithms (e.g., Logistic Regression, Random Forest, XG-
Boost, or Neural Networks)

o Engineer relevant features from raw data
o Handle class imbalance appropriately

o Evaluate using precision, recall, F1, and ROC-AUC

Deliverables:

1. Model comparison table with performance metrics

2. Feature importance analysis with business interpretation
3. Recommended classification threshold with justification

4. Deployment strategy: How should the company use this model operationally?

J

-

Suggested Python Libraries: scikit-learn, xgboost, lightgbm, imbalanced-learn,
shap

4.2 Prompt 10: Sales Forecasting

© Learning Objectives

o Develop time series forecasting models
e Compare baseline and advanced approaches

o Assess practical implementation for managers
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The Prompt

Scenario: The finance and operations teams need reliable sales forecasts for budgeting,
inventory planning, and staffing decisions.

Task: Develop a Python model to forecast future sales:
o Establish a baseline (naive, moving average, or simple exponential smoothing)
o Build at least one advanced model (ARIMA, Prophet, or ML-based)

o Incorporate external factors if available (promotions, seasonality, economic indicators)

o Evaluate using MAE, RMSE, and MAPE

Deliverables:

1. Forecast visualization with confidence intervals

2. Model comparison with error metrics

3. Discussion of which model is more practical for managers

4. Recommendations for forecast update frequency and process

-

&

4.3 Prompt 11: Credit Risk Modeling
e Build classification models for risk assessment
e Balance accuracy with interpretability

e Recommend model for regulatory and business context

&

J

The Prompt

Scenario: A lending institution needs to classify loan applicants by credit risk to make
approval decisions and set interest rates.

Task: Create a predictive model in Python to classify customers by credit risk:
o Evaluate models on accuracy, precision, recall, and interpretability

e Consider regulatory requirements for explainability

o Analyze feature contributions to risk scores

o Assess fairness across demographic groups

Deliverables:

1. Model comparison including interpretability assessment

2. Risk score distribution analysis

3. Recommended cutoff scores for different loan products
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{ 4. Justification for final model choice (accuracy vs. explainability trade-off)

——

4.4 Prompt 12: Lead Conversion Prediction

© Learning Objectives

e Predict lead conversion probability
e Design prioritization strategies for sales teams

o Optimize resource allocation across leads

\ J

The Prompt

Scenario: The sales team has more leads than they can handle. They need to prioritize
outreach to maximize conversion and revenue.

Task: Build a model to predict which leads are most likely to convert:
e Use lead characteristics, source, engagement history, and firmographics
e Predict conversion probability and expected deal size

o Segment leads into priority tiers (hot, warm, cold, nurture)

Deliverables:

1. Lead scoring model with probability outputs

2. Prioritization framework for sales team

3. Expected ROI of using the model vs. random outreach

4. Implementation plan: integration with CRM and sales process

~

\
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5 Module 4: Advanced Applied Scenarios

These capstone-style prompts integrate multiple skills into comprehensive business analytics
projects.

5.1 Prompt 13: From Exploration to Action

© Learning Objectives
o Execute complete analytics pipeline
e Synthesize exploration, segmentation, and prediction

o Present as executive advisory engagement

-
&

The Prompt

Scenario: You are a senior business analyst presenting to the C-suite. You have been
given a dataset and asked to find opportunities and recommend actions.

Task: Complete an end-to-end analysis:

1. Explore the dataset to identify business problems and opportunities
2. Segment observations (customers, products, regions) if useful

3. Build at least one predictive model to support decision-making

4. Recommend specific, prioritized actions with expected impact

Deliverables:

1. Executive presentation (10-15 slides) with no code

2. Technical appendix with full methodology

3. Implementation roadmap with timelines and resource requirements

4. Risk assessment and mitigation strategies

r
\

5.2 Prompt 14: Manager-Friendly AI Analytics

© Learning Objectives
o Perform complete analytics workflow
o Translate technical findings for non-technical audiences

e Build trust in Al-driven recommendations

r
\

The Prompt

Scenario: You must present Al-driven insights to managers who are skeptical of “black
box” models. Your job is to make the analysis transparent and actionable.
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Task: Perform an end-to-end business analytics project:

1. Data cleaning and quality documentation

2. Exploratory analysis with clear visualizations

3. Segmentation with intuitive group definitions

4. Predictive modeling with explanation of how predictions are made
5. Recommendations written for non-technical decision-makers

Key Constraint: Every technical choice must be explainable to a manager without a
math background.

Deliverables:

1. One-page executive summary in plain language

2. Visual dashboard explaining key findings

3. FAQ document addressing likely manager questions

4. Training outline for team members who will use the results

\

&

5.3 Prompt 15: Explainable Business Al
e Prioritize model interpretability and explainability
e Use SHAP, LIME, or similar techniques

o Build stakeholder trust through transparency

The Prompt

Scenario: A regulated industry (healthcare, finance, or insurance) requires that all Al-
driven decisions be explainable to customers and auditors.

Task: Build a predictive business model with emphasis on explainability:

o Use feature importance, partial dependence plots, or SHAP values
e Generate individual explanations for sample predictions

e Document model behavior across different subgroups

Deliverables:

1. Model performance summary

2. Global feature importance with business interpretation
3. Individual prediction explanations (3-5 examples)

4. Model card documenting intended use, limitations, and monitoring plan
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Suggested Python Libraries: shap, lime, elib, interpret

5.4 Prompt 16: Scenario-Based Analytics

© Learning Objectives

o Build models that support scenario planning
e Simulate business interventions

e Recommend highest-impact actions

The Prompt

Scenario: Leadership wants to understand the potential impact of various strategic ini-
tiatives before committing resources.

Task: Analyze the dataset and simulate different business scenarios:
o What happens if churn drops by 10%?

o What is the impact of a 15% increase in marketing spend?

o How would revenue change if delivery times improve by 20%?

¢ What if customer acquisition cost increases but lifetime value also rises?

Deliverables:

1. Scenario comparison dashboard

2. Sensitivity analysis showing which variables matter most

3. Recommended highest-impact intervention with justification

4. Risk assessment for each scenario
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6 Recommended Prompts by Level

6.1 Beginner Level

For students new to Python and business analytics:

1. Prompt 1: Customer Behavior Exploration — Focus on visualization and basic statistics
2. Prompt 2: Sales Performance Diagnosis — Practice grouping and aggregation

3. Prompt 5: Customer Segmentation — Single clustering method (K-Means only)

6.2 Intermediate Level

For students with Python fundamentals:

1. Prompt 3: Churn Signal Discovery — Add feature engineering

[\

. Prompt 6: Product Segmentation — Multi-dimensional analysis
3. Prompt 9: Churn Prediction — Two algorithms, basic evaluation

4. Prompt 10: Sales Forecasting — Time series basics

6.3 Advanced Level

For experienced students ready for capstone projects:

1. Prompt 13: From Exploration to Action — Full pipeline

[\)

. Prompt 14: Manager-Friendly Al Analytics — Communication focus
3. Prompt 15: Explainable Business Al — Interpretability techniques

4. Prompt 16: Scenario-Based Analytics — Simulation and optimization
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7 Top 5 Prompts for Class Use

If time is limited, these five prompts cover the essential analytics pipeline:

# Prompt Skills Covered

1 Customer Behavior Exploration Data cleaning, visualization, descriptive statis-
tics, business insight generation

2 Customer Segmentation for Marketing Clustering, method comparison, strategic rec-
ommendation

3  Churn Prediction Model Classification, model comparison, evaluation
metrics, feature importance

4  Sales Forecasting Time series, baseline vs. advanced models, prac-
tical implementation

5 From Exploration to Action End-to-end pipeline, executive communication,

project management

These five prompts progress naturally: students first explore data, then group it, then pre-
dict outcomes, then forecast trends, and finally integrate everything into a comprehensive
project. This sequence builds confidence and competence incrementally.

8 Assessment Rubric Suggestions

8.1

Technical Quality (40%)

Code is clean, commented, and reproducible
Appropriate methods selected for the problem
Data preprocessing is thorough and justified

Visualizations are clear and informative

Business Insight (30%)

Analysis directly addresses the business question
Findings are surprising or non-obvious
Recommendations are specific and actionable

Expected impact is quantified where possible

Communication (20%)

Executive summary is clear and jargon-free
Visualizations are self-explanatory
Presentation tells a compelling story

Limitations are acknowledged honestly
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8.4 Critical Thinking (10%)

o Alternative explanations considered
o FEthical issues addressed where relevant
e Methodology choices are justified

o Future work or improvements suggested
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9 Additional Resources

9.1 Recommended Datasets
e Retail: UCI Online Retail Dataset, Kaggle E-commerce Data
o Telecom: Telco Customer Churn (Kaggle), Orange Telecom
e Finance: Lending Club Loan Data, Credit Card Fraud Detection
e SaaS: Synthetic or anonymized subscription data

e Operations: Supply Chain Dataset, Manufacturing Process Data

9.2 Python Environment

Recommended packages:

pandas, numpy, matplotlib, seaborn, plotly
scikit-learn, xgboost, lightgbm
statsmodels, prophet

shap, lime, interpret

ydata-profiling, sweetviz

9.3 Further Reading
Python for Data Analysis by Wes McKinney

Hands-On Machine Learning by Aurélien Géron

Storytelling with Data by Cole Nussbaumer Knaflic

Interpretable Machine Learning by Christoph Molnar (online)

Good analysis answers questions. Great analysis changes decisions.
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