Data Mining & Visualisation (ACCA7015) 
Week 5

Understanding Data
Tutorial / Lab 


Data Understanding Using Sales Data (12 Attributes, 6000+ Records)

This lab tutorial is designed to help students practice data understanding and exploratory data analysis (EDA) using a structured sales dataset.

Learning Objectives
By the end of this lab, students will be able to:
1. Understand the dataset structure (columns, types, metadata).
2. Assess data quality (missing values, duplicates, outliers).
3. Perform basic EDA (descriptive statistics, distributions, correlations).
4. Apply visualization techniques in Power BI.
5. Document key insights for decision-making.



Part 1: Dataset Overview
Scenario: Online Retail Sales
· A fictional e-commerce company sells electronics, home appliances, and accessories.
· The dataset contains 6,000+ transactions recorded over the last two years.
· The company faces challenges in customer segmentation, discount effectiveness, and sales trends.

Dataset Structure (12 Attributes)
	Column Name
	Data Type

	Transaction_ID
	String (Text)

	Date
	Date/Time

	Customer_ID
	String (Text)

	Age
	Integer (Number)

	Gender
	String (Text)

	Region
	String (Text)

	Product_Category
	String (Text)

	Product_Price
	Decimal (Number)

	Discount (%)
	Decimal (Number)

	Quantity
	Integer (Number)

	Total_Sales
	Decimal (Number)

	Profit_Margin (%)
	Decimal (Number)




Visuals:
Table describing the initial metadata of the dataset.


Part 2: Data Quality Assessment

Task 1: Checking for Missing Values
· Step 1: Open Power BI and load sales_data.csv.
· Step 2: Click on "Transform Data" (Power Query Editor).
· Step 3: Identify missing values using:
· Column statistics → % missing per column.
· Sorting columns to check gaps.
Visuals:
Table summarizing missing data per column.
✔ Fix: Use "Replace Values" or remove rows if missing values exceed 5%.


Task 2: Identifying Duplicates
· Step 1: Select Transaction_ID and check for duplicates.
· Step 2: If duplicates exist:
· Remove exact duplicates.
· Aggregate similar transactions (e.g., sum Quantity).
Visuals:
Table → Before & after duplicate removal.
✔ Fix: Remove exact duplicates and merge similar transactions.

Task 3: Detecting Outliers
· Step 1: Use a box plot on Product_Price and Total_Sales.
· Step 2: Identify values that fall outside 1.5x IQR.
· Step 3: Decide whether to remove or adjust extreme values.
Visuals:
Boxplot for Total_Sales.
Histogram to check price distribution.
✔ Fix: Cap extreme values using a business threshold.



Part 3: Exploratory Data Analysis (EDA)

Task 4: Understanding Categorical Variables
1. Analyze Customer Segmentation:
· Gender distribution.
· Sales by Region.
· Most popular product categories.
Visuals:
Pie chart → Gender distribution.
Bar chart → Product sales by region.

Task 5: Understanding Numerical Variables
1. Summarize Total_Sales, Discount (%), and Profit_Margin (%).
2. Check for Skewness:
· Compare before & after log transformation.
Visuals:
Histogram → Sales & profit distribution.
Before vs. after log transformation chart.
✔ Fix: Apply log transformation for highly skewed data.

Task 6: Correlation Analysis
1. Analyze Relationships:
· Does increasing Discount % boost Total Sales?
· Do high-selling products have higher profit margins?
Visuals:
Scatter Plot → Discount % vs Total Sales.
Heatmap → Correlation matrix.
✔ Fix: Adjust discount strategies based on insights.



Part 4: Insights & Recommendations
Task 7: Business Insights
· Key Findings:
· Sales Trends: Do seasonal sales peaks exist?
· Regional Performance: Which region has the highest revenue?
· Discount Effectiveness: Are high discounts leading to profits?
Final Visuals:
Line Chart → Monthly sales trends.
Map → Regional performance.
✔ Final Recommendation Report:
· Optimize inventory based on seasonality.
· Adjust discount strategies to maximize profit.
· Identify high-value customers for targeted marketing.



Part 5: Summary & Submission
1. Submit a Power BI Dashboard containing:
· Data Quality Analysis (missing values, duplicates, outliers).
· Categorical & numerical data distributions.
· Correlation & trend analysis.
· Business insights with recommendations.
2. Write a Reflection Report (500 words):
· What challenges did you face?
· What insights did you gain?
· How would you improve the dataset?

