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Data Visualization

https://f.briatte.org/teaching/ida/043_practice.html


https://www.edwardtufte.com/tufte/newet
https://www.edwardtufte.com/tufte/minard-hannibal


https://www.beutlerink.com/blog/data-viz-101-nightingale-snow


https://www.beutlerink.com/blog/data-viz-101-nightingale-snow
https://www.beutlerink.com/blog/data-viz-101-nightingale-snow


https://www.inferentialthinking.com/chapters/02/1/observation-and-visualization-john-snow-and-the-broad-street-pump.html


https://www.inferentialthinking.com/chapters/02/1/observation-and-visualization-john-snow-and-the-broad-street-pump.html
https://www.inferentialthinking.com/chapters/02/1/observation-and-visualization-john-snow-and-the-broad-street-pump.html


What this all means

● Your future jobs will revolve around information, 
knowledge, expertise. You will need to show verbal, 
written and visual communication skills

● Visualization is useful for everything that you will want 
to do when manipulating quantitative information: 
description, inference, prescription

● Think of visualization as a natural branch of what you 
already know how to do, i.e. descriptive statistics and 
statistical models, plus things like maps and networks



https://www.youtube.com/watch?v=SD-cqp3CdbY


How to get there



https://imgur.com/gallery/RadSf


Learning blocks

● Fundamentals

e.g. Jacques Bertin, Otto Neurath, John Tukey

○ ‘Dataviz’ (data stories) · see e.g. Alberto Cairo

○ Computational graphics · see e.g. SIGGRAPH

● Graphics in R

via plotting systems and graphics devices

○ base R, default colors and lattice

○ ggplot2 (part of the tidyverse)

https://visionscarto.net/la-semiologie-graphique-a-50-ans
https://visionscarto.net/hieroglyphes-isotype
https://en.wikipedia.org/wiki/John_Tukey
http://albertocairo.com/
https://www.siggraph.org/
https://bookdown.org/rdpeng/exdata/plotting-systems.html
https://bookdown.org/rdpeng/exdata/graphics-devices.html
https://bookdown.org/rdpeng/exdata/the-base-plotting-system-1.html
https://bookdown.org/rdpeng/exdata/plotting-and-color-in-r.html
https://mgimond.github.io/ES218/Week04b.html
https://ggplot2.tidyverse.org/reference/


Data abstraction

by Tamara Munzner

https://www.cs.ubc.ca/~tmm/talks.html#vadallslides
https://www.cs.ubc.ca/~tmm/talks.html#vadallslides


Do not use double axes

https://visionscarto.net/double-echelle-et-illusion-graphique


Do not use pie charts

● Polar coordinates are (impossibly) hard to read

● 3-dimensional pie charts have their own place in Hell

● Pie charts generally have low data-ink ratios

https://dilbert.com/search_results?terms=Pie+Chart




Use small multiples (facets)

http://coulmont.com/blog/2020/03/01/mourir/
http://coulmont.com/blog/2020/03/01/mourir/
http://coulmont.com/blog/2020/03/01/mourir/


Use annotations

http://coulmont.com/blog/2020/03/01/mourir/


Plots with ggplot2



Your plots are layers

● Data – a data frame

●  Aesthetics  – mappings

●  Geometries  – what to draw

●  Facets  – small multiples

● Statistics – transformations

● Coordinates – planes

●  Theme  – cosmetics

http://www.science-craft.com/2014/07/08/introducing-the-grammar-of-graphics-plotting-concept/


You’ll also need colors

https://colorbrewer2.org/#type=qualitative&scheme=Set2&n=5


Find which plot you need

https://www.data-to-viz.com/
https://www.data-to-viz.com/


Find example code

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


Learn the syntax

https://github.com/rstudio/cheatsheets/raw/master/data-visualization-2.1.pdf


Use the (excellent) documentation



The book covers a few more things

https://ggplot2-book.org/


Good ways to get started

● R for Data Science, ch. 3 (Data Visualization)

● Video tutorials by Thomas Pedersen: part 1, part 2 (2020)

● Detailed guide to the bar chart in R with ggplot2 (2019)

● A ggplot2 tutorial for beautiful plotting in R (2018)

● Data visualization using ggplot2 (2016)

There are also lots and lots of blogs (e.g. Jason Timm’s) 
showing beautiful examples of ggplot2 in action, and lots 
answers to lots of questions on StackOverflow

https://r4ds.had.co.nz/data-visualisation.html
https://www.youtube.com/watch?v=h29g21z0a68
https://www.youtube.com/watch?v=0m4yywqNPVY
https://michaeltoth.me/detailed-guide-to-the-bar-chart-in-r-with-ggplot.html
https://www.cedricscherer.com/2019/08/05/a-ggplot2-tutorial-for-beautiful-plotting-in-r/
https://wjakethompson.github.io/ggplot2-seminar-talk/
https://www.jtimm.net/
https://stackoverflow.com/questions/tagged/ggplot2


Example extensions to ggplot2

For various uses

● GGally (lots of different plots and tables)

● ggfortify (excels with e.g. PCA results)

For regression models

dotwhisker Dot-whisker plots for regression results

interplot Interaction terms in regression models

ggeffects Marginal effects for regression models

https://ggobi.github.io/ggally/reference/index.html
https://cran.r-project.org/web/packages/ggfortify/
https://cran.r-project.org/web/packages/dotwhisker/vignettes/dotwhisker-vignette.html
https://cran.r-project.org/web/packages/interplot/vignettes/interplot-vignette.html
https://strengejacke.github.io/ggeffects/articles/ggeffects.html


Activity / Homework



Unzip the quanti2-s5.zip archive

Open the s5-code.Rproj R project

Follow along as we go through

1. Plotting descriptive statistics (Session 4 Activity)

2. ggplot2 fundamentals with Anscombe’s quartet

3. Plotting model results with broom and ggplot2

Practice material

https://en.wikipedia.org/wiki/Anscombe%27s_quartet
https://broom.tidyverse.org/


The blue dots markers are the main
European Parliament election years



● Read this recent working paper by Angus Deaton

● Reproduce Figure 1 as closely as possible, without 
worrying too much about labelling all countries

Hint: the data come 
from the World Bank
Development Indicators

Easy activity for Session 5 (due for Session 11)

https://scholar.princeton.edu/sites/default/files/international_income_inequality_and_the_covid_v2_assembled_0.pdf
https://scholar.princeton.edu/sites/default/files/international_income_inequality_and_the_covid_v2_assembled_0.pdf


Hard activity for Session 5 (due for Session 11)

● Get the Quality of Government Time Series dataset

● Using the full (pooled) country-year dataset, regress life 
expectancy on female education at age 15-24, current 
GDP/capita, having never been colonized, and being a 
democracy

● Plot the coefficients using point estimates with 95% 
confidence intervals

● Produce similar coefficients for each year, and plot them 
to see how they change through time

https://www.gu.se/en/quality-government/qog-data/data-downloads/standard-dataset


Useful resources



https://doi.org/10.1146/annurev-soc-071312-145551
https://doi.org/10.1146/annurev-soc-071312-145551


https://datavizm20.classes.andrewheiss.com/


get it on GitHub

click this

and select ‘Download ZIP’

https://www.gastonsanchez.com/
https://www.gastonsanchez.com/
https://github.com/gastonstat/intro2datavis
https://github.com/gastonstat/intro2datavis


Tufte The Visual Display of 
Quantitative Information

Useful books

Munzner Visualization Analysis 
and Design

https://www.edwardtufte.com/tufte/books_vdqi
https://www.edwardtufte.com/tufte/books_vdqi
https://www.edwardtufte.com/tufte/books_vdqi
https://www.cs.ubc.ca/~tmm/vadbook/
https://www.cs.ubc.ca/~tmm/vadbook/


Useful books that use R

Healy Data Visualization

Chang R Graphics Cookbook

Wilke Fundamentals of 
Data Visualization

Rahlf Data Visualisation 
with R — 111 Examples 
(using base R) 

https://socviz.co/
https://r-graphics.org/
https://clauswilke.com/dataviz/
https://clauswilke.com/dataviz/
http://www.datavisualisation-r.com/
http://www.datavisualisation-r.com/
https://r-graphics.org/
https://r-graphics.org/
https://socviz.co/
https://socviz.co/
https://serialmentor.com/dataviz/
https://serialmentor.com/dataviz/
http://www.datavisualisation-r.com/
http://www.datavisualisation-r.com/


A few more inspiring websites

Gapminder (RIP Hans Rosling)

Our World in Data (Max Roser)

Flowing Data (Nathan Yau)

Observable (uses d3.js — Mike Bostock et al.)

The R Graph Gallery (Yan Holtz)

Visions Carto (Philippe Rivière et al.)

https://www.gapminder.org/
https://www.gapminder.org/
https://ourworldindata.org/
https://flowingdata.com/
https://observablehq.com/explore
https://www.r-graph-gallery.com/
https://visionscarto.net/


Thanks for your attention
See you again for 
Session 11 (topic TBD)


