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Anscombe’s quartet (Anscombe, 1973)

Always, always, always plot the data
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Datasaurus dozen (Matejka & Fitzmaurice, 2017) 

Anscombe’s quartet (Anscombe, 1973)

Always, always, always plot the data

A picture is worth more than 1000 words! (Anonymous)
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Application of ggplot2 to Pharmacometric Graphics (Kaori Ito, 2013)
  

Lattice (1993) (2008)
Trellis graphics – Bell LaboratoriesBase R (1993) 

Ggplot2 (2005)
Layered grammar of graphics
 

Graphics in R
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Application of ggplot2 to Pharmacometric Graphics (Kaori Ito, 2013)
  

Lattice (1993) (2008)
Trellis graphics – Bell LaboratoriesBase R (1993) 

Ggplot2 (2005)
Layered grammar of graphics
 

Graphics in R
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Why use ggplot2?

https://frodriguezsanchez.net
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How does it work? Grammar of graphics  

Hadley Wickham

2005
Describe the fundamental features that underlie all statistical graphics. 
Answer question - what is a statistical graphic?

Data: The raw data that you want to plot.
Geometries geom_: The geometric shapes that will represent 
the data.
Aesthetics aes(): What variables we want plotted and  
aesthetics of the geometric and statistical objects, such as 
position, color, size, shape, and transparency
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Idea: You can build every graph from same components 
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Idea: You can build every graph from same components 

Scales scale_.
Statistical transformations stat_:
Coordinate system coord_: 
Facets facet_: 
Visual themes theme():



How does it work? Grammar of graphics  

Data: The raw data that you want to plot.
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Scales scale_.
Statistical transformations stat_:
Coordinate system coord_: 
Facets facet_: 
Visual themes theme():

Idea: You can build every graph from same components 

In Practice: 

Layers!!! 
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How does it work? 

https://uc-r.github.io/ggplot_intro

https://uc-r.github.io/ggplot_intro
https://uc-r.github.io/ggplot_intro
https://uc-r.github.io/ggplot_intro
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How does it work? 

https://uc-r.github.io/ggplot_intro

Layers!!! 

https://uc-r.github.io/ggplot_intro
https://uc-r.github.io/ggplot_intro
https://uc-r.github.io/ggplot_intro
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How does it work? Aesthetic mappings 
Properties of the data and use them to influence visual 

characteristics, such as position, color, size, shape, 

or transparency. Each visual characteristic can thus encode an 

aspect of the data and be used to convey information.

https://uc-r.github.io/ggplot_intro

https://uc-r.github.io/ggplot_intro
https://uc-r.github.io/ggplot_intro
https://uc-r.github.io/ggplot_intro
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Geometries geom_: The 
geometric shapes that will 

represent the data.

Ggplot2 cheatsheet

Fundamental building blocks

How does it work? Geometric shapes
Each of these geometries will leverage the aesthetic 

mappings supplied although the specific visual 

properties that the data will map to will vary.

https://www.maths.usyd.edu.au/u/UG/SM/STAT3022/r/current/Misc/data-visualization-2.1.pdf


15Ggplot2 cheatsheet

scatterplot

barchart

Box-and-whisker plot

Geometries geom_: The 
geometric shapes that will 

represent the data.

Fundamental building blocks

How does it work? Geometric shapes

https://www.maths.usyd.edu.au/u/UG/SM/STAT3022/r/current/Misc/data-visualization-2.1.pdf
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https://uc-r.github.io/ggplot_intro

How does it work? Geometric shapes

https://uc-r.github.io/ggplot_intro
https://uc-r.github.io/ggplot_intro
https://uc-r.github.io/ggplot_intro
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What makes this really powerful is that you can 

add multiple geometries to a plot, thus allowing you to create 

complex graphics showing multiple aspects of your data.

Each function returns a layer!! 

https://uc-r.github.io/ggplot_intro

How does it work? Geometric shapes

https://uc-r.github.io/ggplot_intro
https://uc-r.github.io/ggplot_intro
https://uc-r.github.io/ggplot_intro
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If we specify an aesthetic within ggplot it will be passed on to 

each geom that follows. Or we can specify certain aes within 

each geom, which allows us to only show certain characteristics 

for that specificy layer (i.e. geom_point).

https://uc-r.github.io/ggplot_intro

How does it work? Geometric shapes and aesthetic mappings

https://uc-r.github.io/ggplot_intro
https://uc-r.github.io/ggplot_intro
https://uc-r.github.io/ggplot_intro


Why use ggplot2?

https://frodriguezsanchez.net
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Scales scale_.
Statistical transformations stat_:
Coordinate system coord_: 
Facets facet_: 
Visual themes theme():
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https://cedricscherer.netlify.app/2019/05/17/the-evolution-of-a-ggplot/
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https://cedricscherer.netlify.app/2019/05/17/the-evolution-of-a-ggplot/

How does it work? Simple and powerful 



https://ggplot2-book.org

Core developers of ggplot2 are:

•Winston Chang
•Lionel Henry
•Thomas Lin Pedersen
•Kohske Takahashi
•Claus Wilke
•Kara Woo
•Hiroaki Yutani
•Dewey Dunnington

Youtube ggplot2 tutorial 

Ggplot2 extensions

Ggplot2 extensions
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Learn more! Power in community

https://ggplot2-book.org/
https://ggplot2-book.org/
https://ggplot2-book.org/
https://github.com/wch
https://github.com/wch
https://github.com/lionel-
https://github.com/lionel-
https://github.com/thomasp85
https://github.com/thomasp85
https://github.com/kohske
https://github.com/kohske
https://github.com/clauswilke
https://github.com/clauswilke
https://github.com/karawoo
https://github.com/karawoo
https://github.com/yutannihilation
https://github.com/yutannihilation
https://github.com/paleolimbot
https://github.com/paleolimbot
https://www.youtube.com/watch?v=h29g21z0a68
Ggplot2%20extensions
https://exts.ggplot2.tidyverse.org/gallery/


Awesome resources

• https://github.com/erikgahner/awesome-ggplot2

• https://r-graph-gallery.com/index.html

• http://www.sthda.com/english/wiki/ggplot2-essentials

• Very good tricks: https://github.com/teunbrand/ggplot_tricks, https://albert-
rapp.de/posts/ggplot2-
tips/21_common_ggplot_mistakes/21_common_ggplot_mistakes.html

• https://r-charts.com

• https://waterdata.usgs.gov/blog/ggplot-jazz/

• https://www.cedricscherer.com/top/dataviz/

• https://cedricscherer.netlify.app/2019/08/05/a-ggplot2-tutorial-for-beautiful-
plotting-in-r/
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Advice on choosing or creating plots

https://github.com/cxli233/FriendsDontLetFriends
24

Mean separation plots and limitations of bar graphs

https://github.com/cxli233/FriendsDontLetFriends


https://ggplot2-book.org

Core developers of ggplot2 are:

•Winston Chang
•Lionel Henry
•Thomas Lin Pedersen
•Kohske Takahashi
•Claus Wilke
•Kara Woo
•Hiroaki Yutani
•Dewey Dunnington

https://clauswilke.com/dataviz/
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https://cedricscherer.netlify.app

Stories!
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Join the R User 
Group!

• Join our mailing list:

Email Majordomo@lists.bham.ac.uk with 
subscribe uobrug in the main body of a plain 
text email (please include a new line at the 
end and no other content, e.g. signatures).

UOB

USER 

GROUP
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Data VISUALIZATION using 
GGPLOT2
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