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RECAP

S3 Key Learning Objectives

1) Appreciate the features and usage possibilities of the Pandas library as a data 

analytics package.

2) Understand the basic usage of the Python Pandas library, including loading files, 

counting data, and determining item structure and types in the data.

3) Learn the basic manipulation of data using Pandas, such as row and column 

selection, and itemized or vector operations on Pandas DataFrame.

4) Conduct operations on Pandas DataFrame, including subsetting, slicing, and 

indexing.

5) Present and visualize data in Pandas DataFrame using charting and plotting 

libraries like Matplotlib and Seaborn.
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SEMINAR OVERVIEW

Data Manipulation – LEARNING OBJECTIVES

1) Assemble datasets together for analysis using Pandas

2) Understand the needs of concatenating datasets and performing the operations 

on them

3) Understand the needs of merging datasets and performing the operations on 

them

4) Learn what missing data are and how they are created

5) Work with data issues such as missing and incomplete data during analysis

6) Learn how to use pivot, melt, and normalization operations on datasets
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ETL Process 

Seminar 4



CONFIDENTIAL

Chapter 1: Assembling Data
1.1 Combining DataFrames

• Tidy data can be seen to meet the following criteria:

• Each row in an observation

• Each column is a variable

• Each type of observational unit forms a table
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Chapter 1: Assembling Data

1.1 Combining DataFrames

Data cleaning/tidy processes

• Handling of missing values

• Replacing nulls with values

• Using another value

• Using existing data

• Drop the data from our data set

• Outliers
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Chapter 1: Assembling Data

1.1 Combining DataFrames

• The need to combine Data / DataFrame

• Finding the data you need

• e.g. find stock prices within the tech industry

• When splitting the data into separate tables

• Advantage

• Reduce redundant information

• Drawback

• The need to combine relevant data to answer questions
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Chapter 1: Assembling Data

1.1 Combining DataFrames - Concatenation

• Horizontally (axis=1 )

• Vertically (axis=0 )

• Concatenation with different indices

• Missing data is introduced
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Chapter 1: Assembling Data

1.1 Combining DataFrames - Concatenation

Reflections

• When do we need to do concatenation operations on data?

• How do we calculate daily average sales for a retail shop, for the past 3 months?

• When each file contains daily transaction details
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Chapter 1: Assembling Data

1.2 Merging DataFrames

Merging Multiple Data Sets
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Chapter 1: Assembling Data

1.2 Merging DataFrames

Reflection

• When do we need to do “inner” or “outer” join or merge operations on datasets ?

• OUTER JOIN (LEFT or RIGHT)

• Use when you want all rows from one table.

• Retrieves only matching rows from the other table.

• FULL OUTER JOIN:

• Use when you want to get all rows from both tables.
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Chapter 2:  Handling Missing Data and Tidying up Information

2.1 Missing Information

Introduction

• Pandas displays missing values as NaN.

• NaN is not be equivalent to 0 or an empty string, ‘’

• Test for missing values
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Chapter 2:  Handling Missing Data and Tidying up Information

2.1 Missing Information

• Cleaning Missing Data

• Testing for null values

• Replacing nulls with values

• Fill in with another value

• Fill in using existing data

• Fill Forward/Backward

• Interpolate

• Drop the data from our data set

• Calculations with Missing Data
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Chapter 2:  Handling Missing Data and Tidying up Information

2.2 Tidying and Organizing Information

• Multiple Columns with Same Variable

• ‘wide’ data

•  melt()
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Chapter 2:  Handling Missing Data and Tidying up Information

2.2 Tidying and Organising Information

• Columns with Multiple Variables – e.g. Ebola dataset

• a single column in a dataset may represent multiple variables

• multiple steps to tidy the data
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Chapter 2:  Handling Missing Data and Tidying up Information

2.2 Tidying and Organizing Information

• Variables in Both Rows and Columns

• multiple steps to tidy the data

• melt() / pivot_table()
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Chapter 2:  Handling Missing Data and Tidying up Information

2.2 Tidying and Organizing Information

Normalization

• Definition in Database Design:

• Process of organizing and structuring data to eliminate redundancy.

• Improves data integrity by defining dependencies and relationships between data.

• Key Steps:

• Create tables to group related data.

• Define relationships between attributes (columns) of these tables.
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Chapter 2:  Handling Missing Data and Tidying up Information

2.2 Tidying and Organising Information

Normalization

• Normalization in DataFrames

• Starting Point:

• Check if multiple observational units are represented in a single table.

• Identify Redundancies:

• Examine rows for cells or values that are repeated across rows.

• Strategy:

• Reorganize repeated information into separate tables.

• Define relationships between these tables to maintain data integrity.
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SUMMARY

Data Manipulation – LEARNING OBJECTIVES

1) Assemble Data sets together for analysis using Pandas

2) Understand the needs of concatenating data sets and performing the operations 

on them

3) Understand the needs of merging data sets and performing the operations on 

them

4) Learn what missing data are and how they are created

5) Work with data issues such as missing and incomplete data during analysis

6) Learn how to use pivot, melt and normalization operations on data sets
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