
Unit 3: Introduction to the Dataframe Manipulation and Data 
Cleaning 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Case Study: Artificial UIUC Course Catalog Dataset 
Exploration 

 We will build an ‘artificial’ dataframe of UIUC class 
information. We will explore different way to 
represent, manipulate, and ‘clean’ this dataframe. 

 
 
Case Study: Melanoma Mortality Rate Dataset 

 Use the skills that we have learned so far to answer: is 
there an association between states in the U.S. and 
melanoma mortality rate? 

Purpose of this Lecture: 

 
 
In this lecture we will cover the following topics. 
 
Case Study: Artificial UIUC Course Catalog Dataset Exploration 

1. Common types of Python objects. 
2. How to create a dataframe “from scratch”? 
3. How to select a single column from a dataframe. 
4. How to add a new column to a dataframe? 
5. How to write a dataframe to a csv file? 
6. How to create a subset of rows and/or columns of a dataframe? 
7. How to filter rows of a dataframe on a column entry conditions? 
8. How to summarize (or aggregate) columns of dataframes? 
9. How to concatenate (ie. “stack”) two dataframes on top of eachother? 
10. How to merge (ie. “join”) two dataframes based on common entries in a column from both 

dataframes? 
11. How to sort a dataframes by a specified column? 
12. How can we overwrite a single entry in a dataframe? 



13. What is a missing value (ie. NaN) in Python? 
14. How do we find missing values in a dataframe? 
15. How do we drop all rows with missing values from a dataframe? 

 
Case Study: Is there an association between states in the U.S. and melanoma mortality 
rates? 

16. Use the skills that we have learned so far in this class to answer this question. 
 
 
 
 
Additional resources:  

 Chapter 3 in J. VanderPlas (2016) Python Data Science 
Handbook, https://jakevdp.github.io/PythonDataScienceHandbook/ 
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