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Exploratory Data Analysis 
(EDA)

2

1st step in 
a 2-step process



Main Objectives
• ASSESS Assumptions

• SUPPORT Selection

• PROVIDE Basis 
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• Examines 
distributions + 
relationships

• Utilizes 
visualization + 
numerical 
summaries
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EDA Features



• Examines 
distributions + 
relationships

• Utilizes 
visualization + 
numerical 
summaries
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EDA FEATURES



Everything is done in 
framework of the 

analysis plan!
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Context is Key



Data File Asessment:
#variables
#subjects

Range
% Missing 
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Starting Point



R Commands:
Summary()

Dim()
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Assessing the  File
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OHSU Resources
• R Boot-camp: Created by Dr. Ted Laderas, Division of Bioinformatics and 

Computational Biology , Department of Medical Informatics and Clinical 
Epidemiology

https://www.coursesites.com/s/_Rbootcamp
(Coursesites registration required)

https://www.coursesites.com/s/_Rbootcamp
https://mail.ohsu.edu/owa/redir.aspx?SURL=9IoZwu1fWe-2vaG6siLeSZuxagE9Gu0M61-WrfUhu7nhqa5gQB3TCGgAdAB0AHAAcwA6AC8ALwB3AHcAdwAuAGMAbwB1AHIAcwBlAHMAaQB0AGUAcwAuAGMAbwBtAC8AcwAvAF8AUgBiAG8AbwB0AGMAYQBtAHAA&URL=https://www.coursesites.com/s/_Rbootcamp


• Improved data quality
• Improved trust in data integrity
• Improved documentation and control
• Reduced data redundancy
• Reuse of data
• Consistency in data use
• Easier data analysis
• Improved decision making based on better data
• Simpler programming
• Enforcement of standards
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Benefits of a Data dictionary*

*From Ahima.org



First Example
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Source: AHIMA.ORG
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2nd Example

https://tcga-data.nci.nih.gov/docs/dictionary/



• Provide visual information

• Examine relationships; distribution
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DISPLAYING Data: GRAPHICS
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Assessing: Relationships

R Commands:
Plot()
Cor()
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Assessing: Distributions

R Commands:
Hist() ( also histogram() in lattice library)

boxplot()



• Layout

• “Stand alone”

• Comparison of interest/focus
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Displaying Data: TABLES
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Sample Inspection

R 
Commands:
Heatmap()
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Sample Inspection



Display data accurately and 
clearly

Good and bad data visualization 



20http://viz.wtf/
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23http://viz.wtf/



24http://www.nytimes.com/interactive/2008/05/03/business/20080403_SPENDING_GRAPHIC.html



Bad Data Viz
• Not informative

• Data is obscured (Tufte’s “Chart junk”*)

• Pie charts (3d!!) 

• Issues of scale
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*Tufte, E. R. The visual display of quantitative information



• WHAT IS THE STORY?

• WHAT DO YOU NEED TO KNOW TO 
INTERPRET IT? 
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Graphical Proficiency



Interactive Visualization

Examples & Tools you can use
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INTERACTIVE GRAPHICS

GAPMINDER.ORG
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Interactive Data: Path Models

http://www.nytimes.com/interactive/2012/11/02/us/politics/paths-to-the-white-house.html
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Google Charts

https://developers.google.com/chart/?csw=1



31

Shiny (Rstudio)

http://shiny.rstudio.com/
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Data Driven (D3JS)

http://d3js.org



“If you don’t think you have a quality 
problem with your data, you haven’t 

looked at it”

Every data set has quirks.



• Denial

• Anger

• Bargaining

• Depression

• Acceptance (+ Hope!)
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5 Stages of Data Grief



• Software shouldn’t dictate the Visual 

• Tell a story 

• Follow best practices (be mindful) 
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Visual Points to remember
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