ACCA6011 Practical: Exploring a Dataset in Python
[bookmark: about-this-practical]About this practical
In this practical, you explore a small game dataset in Python and decide how it should be prepared before machine learning. It follows Lecture 2 (Probability and Statistics).
By the end you will be able to:
· Load a dataset from Excel into Python with pandas
· Summarise it using measures of central tendency, spread and shape
· Recognise skewed data and outliers from statistics and charts
Files (in the Practical folder):
	File
	What it is

	Online Game stats.xlsx
	Data for 60 players of an imaginary online game (made-up data for teaching)

	StatsExample.ipynb
	Example notebook: use it as a reference for the commands, not to run


The data:
	Column
	Meaning

	player_id
	An ID for each player

	character_class
	The class the player chose (Mage, Warrior, Archer, Healer, Rogue)

	session_minutes
	Length of the player’s last session, in minutes

	ping_ms
	Network delay, in milliseconds

	score
	Points scored in the last match


Time: about 60 minutes. Work on your own or in pairs.
[bookmark: getting-started]Getting started
1. Download Online Game stats.xlsx and StatsExample.ipynb from the Practical folder and save them in the same folder.
1. Open Jupyter Notebook (from Anaconda) and create a new notebook in that folder. Save it as YourName_DataExploration.ipynb. If you use Google Colab, create a new notebook and upload the Excel file into the Files panel on the left.
1. Use StatsExample.ipynb as your reference. It shows how to load the data and the code for each task in Part A. Type your own code in your notebook rather than running the example.
1. Add a short markdown heading before each task (for example: Task 1: First look) so your notebook is easy to follow.
Tip: if a result looks wrong or the numbers beside the cells ([1], [2]…) are out of order, use Kernel → Restart Kernel and Run All Cells. Cells run out of order can show old results.
[bookmark: X596fc92727b05032d9cf1dd521e43501be81417]Part A: Explore the data in your own notebook
Start by importing the libraries and loading the Excel file into a DataFrame. Then, for each task, write your own code in a new cell (look back at StatsExample.ipynb if you are unsure), run it, and answer the questions. Write your answers in the tables or in a markdown cell under your code.
[bookmark: task-1-first-look]Task 1: First look
Check the size of the dataset, the data type of each column and the first few rows.
1. How many rows and columns does the dataset have? What does one row represent?
1. Which columns are numeric and which are categorical (text)?
1. Which column would you not use as an input to a model, and why?
[bookmark: task-2-summary-statistics]Task 2: Summary statistics
Produce summary statistics for the numeric columns and for the text columns, then complete the table.
	Column
	Min
	Max
	Mean
	Std

	session_minutes
	
	
	
	

	ping_ms
	
	
	
	

	score
	
	
	
	


1. Which character class is the most common, and how many players chose it?
1. Look at the maximum of session_minutes and ping_ms. What looks unusual compared with the 75% value?
[bookmark: task-3-missing-values]Task 3: Missing values
Count the missing values in each column.
1. Are there any missing values? Why must you always check this before training a model?
[bookmark: task-4-central-tendency]Task 4: Central tendency
Calculate the mean, median and mode of each numeric column and complete the table.
	Column
	Mean
	Median
	Mode

	session_minutes
	
	
	

	ping_ms
	
	
	

	score
	
	
	


1. For which columns is the mean much larger than the median? What does that tell you?
1. Why does score have two modes? What is this called?
1. Which measure would you report for each column, and why?
[bookmark: task-5-histograms]Task 5: Histograms
1. Draw a histogram of each numeric column. Describe its shape. Which column looks roughly bell-shaped (symmetric)?
1. Which columns have a long tail to the right? Can you see the extreme values?
1. Change the figure size and the number of bins. Which settings make the charts easiest to read?
[bookmark: task-6-skewness-and-kurtosis]Task 6: Skewness and kurtosis
Calculate the skewness and kurtosis of the numeric columns and complete the table.
	Column
	Skewness
	Kurtosis
	Symmetric or skewed?
	Extreme values?

	session_minutes
	
	
	
	

	ping_ms
	
	
	
	

	score
	
	
	
	



