Module 8: Grand Finale Capstone Lab

End-to-End Analytics Pipeline & Al Reporting Toolkit

| Lab Overview & Dataset

This capstone lab synthesizes your absolute mastery over data manipulation, visualization, and cloud-privacy safe
generative Al communication pipelines. You will execute an end-to-end framework parsing an unpolished live online
customer churn dataset.

Live Sample Target Dataset
We are utilizing a public unpolished enterprise CRM sample containing mixed string parameters, numerical vectors,
and exposed PlI attributes. Live URL string: "https://raw.githubusercontent.com/IBM/telco-

customer-churn-on-icp4d/master/data/Telco-Customer-Churn.csv"

Task 1: Secure Data Ingestion & The Privacy Shield

Load the unpolished online csv directly, identify identification vulnerabilities (e.g., exact customerID strings), and
construct an obfuscation layer before applying statistical computations.

import pandas as pd
import numpy as np

url = "https://raw.githubusercontent.com/IBM/telco-customer-churn-on-icp4d/master/data/
Telco-Customer-Churn.csv"
df_raw = pd.read_csv(url)

# Apply Privacy Shield: Mask PII identifiers and securely tokenize indices

def clean_and_shield(df):
df_clean = df.copy()
df_clean['customer_id'] = [f"ANON_ID {i:04d}" for i in range(len(df_clean))]
df_clean = df_clean.drop(columns=['customerID'], errors='ignore")

# Standardize numeric typing on unpolished TotalCharges string object
df_clean['TotalCharges'] = pd.to_numeric(df_clean['TotalCharges'],
errors='coerce').fillna(0)

return df_clean

df_shielded = clean_and_shield(df_raw)
print(f"Successfully sanitized rows: {len(df_shielded)}")

| Task 2: Isolated Mathematical Pre-Calculations

Perform native aggregations in Python to establish programmatic anchors. Do not let the language model compute
aggregations directly.
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total_revenue = df_shielded['TotalCharges'].sum()
avg_tenure = df_shielded['tenure'].mean()
churn_rate = (df_shielded['Churn'] == 'Yes').mean() * 100

# Structure safe mathematical context payload

capstone_metrics_context = f"""

- Total Lifetime Value (Charges): ${total_revenue:, .2f}

- Average Client Relationship Lifespan (Tenure): {avg_tenure:.1f} months
- Global Portfolio Churn Defection Rate: {churn_rate:.2f}%

| Task 3: Execution Milestone - Chart Generation

Independently configure two distinct matplotlib or seaborn visualizations within your notebook to visualize tenure
groupings against revenue depletion. Export the charts as static image files to present alongside your narrative
updates.

| Task 4: Al Strategic Reporting & Prompts

Pass your un-hallucinated localized python data context frame into your language framework with strict constraints
mapping narrative adjustments.

capstone_prompt = f"""
You are the Principal Strategy Director reporting directly to the Board. Map these un-
hallucinated analytics into an Executive Summary Slide Deck content structure:

{capstone_metrics_context}

Rules:

1. Construct 3 slides: Slide 1 (Financial Vector Impact), Slide 2 (Customer Health
Vector), Slide 3 (Operational Strategy Recommendations).

2. Translate numerical movements directly into corporate adjustments.

print(capstone_prompt)
| Part 5: Career Alignment & Troubleshooting Workshop

Question 1

Reflecting on your end-to-end milestone lifecycle, how does validating structural mathematical anomalies locally via
Pandas before calling generative APIs elevate your authority as a data-driven leader?
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Question 2

What are the concrete next steps for integrating this privacy-first, automated executive narrative loop within your
current career journey or immediate production dashboard environments?
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