Data Mining & Visualisation (ACCA7015)

Week 6

Data Preparation (Tutorial)

This lab tutorial is designed to help students practice data understanding and exploratory data analysis (EDA) using a structured sales dataset.
For this tutorial we use the Sales Dataset (12 Attributes, 6000+ Records)

This is an in-class activity, in which the students are arranged in groups of two and each group allocated one of the following tasks. 

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.

Group 1: Handling Missing Data
· Objective: Identify and treat missing values in the dataset.
· Instructions:
· Open the dataset in Power BI (Power Query Editor).
· Locate missing values in key columns; such as Customer_ID, Product_Price, Total_Sales.
· Use “Column Profile” to assess missing percentages.
· Apply appropriate methods.
· Show a summary of changes (before/after count).
· Deliverable: Screenshot of missing data summary + explanation of how you handled it.

Group 2: Removing Duplicates
· Objective: Detect and remove duplicate or near-duplicate records.
· Instructions:
· Identify duplicates using Transaction_ID, Customer_ID, and other fields.
· Use “Remove Duplicates” tool in Power Query for exact matches.
· For near-duplicates:
· Use Group By to aggregate.
· Apply Trim and Clean to text fields.
· Verify your work by checking row counts before and after.
· Deliverable: Count of duplicates removed + screenshot of duplicate filtering steps.

Group 3: Detecting & Handling Outliers
· Objective: Identify and treat extreme values in numerical data.
· Instructions:
· Focus on Total_Sales, Discount (%), Product_Price.
· Use:
· Boxplot visuals in Power BI.
· Or create a Z-score column to detect extreme values (>3 or <-3).
· Apply fixes.
· Deliverable: Boxplot or Z-score screenshot + description of your approach.

 Group 4: Standardising Data Formats
· Objective: Ensure consistent data types and formatting.
· Instructions:
· Fix inconsistencies in:
· Text fields (Region, Product_Category, …).
· Date fields (Transaction_Date, …).
· Numeric fields (Product_Price, Total_Sales, …).
· Use appropriate actions.
· Deliverable: Example of each format standardised (text, date, number) with screenshots.


Group 5: Transforming Categorical Data
· Objective: Convert categorical variables for analysis.
· Instructions:
· Work on fields like Region, Customer_Segment, and Product_Category.
· Step 1: Standardise category names (e.g., north → North).
· Step 2: Apply Encoding:
· One-Hot: Create binary columns.
· Label Encoding: Assign values (Low=1, Medium=2, High=3).
· Use suitable tools in Power BI.
· Deliverable: Encoded output sample + note on which method you used and why.

Group 6: Scaling & Normalisation
· Objective: Scale and normalise numerical data for consistency.
· Instructions:
· Focus on Product_Price, Total_Sales, and Discount (%).
· Choose one method:
· Min-Max Scaling (0–1 range).
· Z-Score normalisation.
· Log Transformation to handle skewness.
· Apply transformations using calculated columns or DAX.
· Deliverable: Before/after values of transformed fields + chart showing effect.

Group 7: Feature Engineering & Selection + Splitting Datasets
· Objective: Create new useful features and split the dataset for analysis.
· Instructions:
· Create at least two new features such as:
· Discounted_Price = Product_Price × (1 - Discount%)
· Extract Weekday from Transaction_Date
· Optional: Bin numeric fields (e.g., Age → Age_Group)
· Use Transaction_Date to split data into Q1–Q4 subsets.
· Deliverable: Table with new columns + explanation of why they add value + summary of split quarterly dataset.
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