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Lecture Objectives

• Apply quantitative and visual exploratory techniques on 
data 

• Deduce and interpret patterns revealed during 
exploratory data analysis (EDA) 

• Create common statistical graphs using Seaborn.



Exploratory Data Analysis



Definition: 
Exploratory Data Analysis (EDA) is a philosophy for the 
beginning of an analysis that describes a variety of 
techniques that are quantitative and visual in nature to look 
for patterns in data.

Source

https://medium.com/bahmni-blog/introduction-to-exploratory-data-analysis-of-bahmni-using-r-6c186fd6f010


Types of EDA

# Obtain summary information 
penguins.describe() 

# Visualize information with 
# a scatterplot 
sns.scatterplot( 
  data=penguins,      
   x="flipper_length_mm", 
   y="bill_length_mm", 
   hue="species"); 

Quantitative vs. Visual



Patterns

1. What kind of  
relationship exists 
is present?  

2. What's the  
level of strength  
of the relationship? 

3. Are there any  
confounding variables 
that might be behind it? 

4. How does the  
pattern exist in subsets  
of the data?  

… detecting, analyzing, and communicating …



Definition: 
Variation is the difference between observations in one 
variable.

Source

https://i.ytimg.com/vi/ZIXoQX35ObI/maxresdefault.jpg


Definition: 
Covariation is the difference among observations between 
two or more variables.

Source

https://labs.strava.com/assets/img/fb/heatmap.jpg


– F. J. Anscombe, 1973

“...make both calculations and graphs. Both sorts 
of output should be studied; each will contribute 

to understanding.”



–John Turkey in Exploratory Data Analysis (1977)

“The greatest value of a picture is 
when it forces us to notice what we 
never expected to see.”



Datasaurus
… the new anscombe's quartet …

Source

https://en.wikipedia.org/wiki/Anscombe's_quartet
https://www.autodeskresearch.com/publications/samestats


Source

Pattern
… the new anscombe's quartet …

https://www.autodeskresearch.com/publications/samestats
https://en.wikipedia.org/wiki/Anscombe's_quartet


Graphing in Python



Python Graphing Systems
Comparison of Graphs on similar data

Bokeh

seabornmatplotlib

plotnine



Goldilocks Scenario
… what graph system to choose ???

matplotlib
bokeh

seaborn 

Images Source

Highly 
customizable

plotnine 

https://jility.wordpress.com/2013/06/04/and-the-three-bears/


Grammar of a Graph
Underlying Structure of Graphs
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Source

https://matplotlib.org/stable/gallery/showcase/anatomy.html


https://seaborn.pydata.org/

https://seaborn.pydata.org/
https://seaborn.pydata.org/


Graphing Outline
… when to use a graph … 

Line Graph

Scatterplot

Variables

One Variable (Variation) Two Variables (Covariation)

Continuous Categorical or Discrete Indep: Categorical 
Dep: Numerical

Indep: Continuous 
Dep: Numerical

Histogram Barplot

Indep: Categorical 
Dep: Categorical

Boxplot  

Violin Graph 

x = <?> , y = <?> x = <?>

Stacked Barplot

Independent 
Dependent

Side-by-side Barplot



Histogram
Continuous data for one variable
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Histograms 
imagined "bins" for continuous data

https://tinlizzie.org/histograms/

https://tinlizzie.org/histograms/


Boxplot
Categorical paired with numerical to observe covariation

Outliers 
Upper:  

Q3 + 1.5*IQR  
Lower:  

Q1 - 1.5*IQR

Maximum 
(excludes outlier)

3rd Quantile 
(75%)

1st Quantile 
(25%)

Median 
(50%)

Minimum 
(excludes outlier)

Interquartile range (IQR = Q3 - Q1)



data-to-viz.com 
Flowchart for picking the best visualization given data

http://data-to-viz.com


Code Examples



Sample Implementations
Code to Generate Various Graphs in Python and R

SourceSource

https://www.r-graph-gallery.com/
https://www.r-graph-gallery.com/
https://www.python-graph-gallery.com/
https://www.python-graph-gallery.com/


Summary

• Emphasized the benefits of graphing data. 

• Discussed different approaches to graphing data with 
one variable vs. two variables.
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