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A visualization is a graphical 
representation designed to 
enable exploration, analysis, 
or communication
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Figures represented
in all these graphics:
22%, 25%, 34%, 29%, 32% 
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Data visualization
and visual encoding
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Michael E. Mann, Raymond S. Bradley, and Malcolm K. Hughes 
Intergovernmental Panel on Climate Change (IPCC), Third Report, 2001 
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Visualization is
becoming mainstream
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Hans Rosling www.gapminder.org
http://www.gapminder.org/videos/200-years-that-changed-the-world-bbc/

Alberto Cairo • University of Miami • www.thefunctionalart.com • Twitter: @albertocairo

http://www.gapminder.org
http://www.gapminder.org/videos/200-years-that-changed-the-world-bbc/
http://www.thefunctionalart.com


Alberto Cairo • University of Miami • www.thefunctionalart.com • Twitter: @albertocairo

http://www.thefunctionalart.com


https://www.washingtonpost.com/graphics/national/police-shootings/
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http://www.tampabay.com/projects/2015/investigations/pinellas-failure-factories/chart-failing-black-students/
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But you don’t need
advanced programming or 
design skills to get started
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Core principles
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Good graphics...

1. …Are based on good data 
2. …Attract your attention 
3. …Represent the data accurately 
4. …Show the right amount of data
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Source: Encyclopaedia Metallum
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The most metal of the 
metal bands

Judas Priest
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The most metal of the 
metal bands “Metal”?

Bon JoviJudas Priest
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Example by Heather Krause quoted in The Truthful Art (Chapter 11)
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Good graphics...
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Counties with the LOWEST
kidney cancer death rates

(1980-1989)

Counties with the HIGHEST
kidney cancer death rates

(1980-1989)
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From Teaching Statistics: A Bag of Tricks
Andrew Gelman, Deborah Nolan

Always tell yourself:
“A chart shows as much as it hides —think about what might be hidden”

http://www.thefunctionalart.com


Counties with the LOWEST
kidney cancer death rates

(1980-1989)

Counties with the HIGHEST
kidney cancer death rates

(1980-1989)

Alberto Cairo • University of Miami • www.thefunctionalart.com • Twitter: @albertocairo

Always tell yourself:
“A chart shows as much as it hides —think about what might be hidden”

From Teaching Statistics: A Bag of Tricks
Andrew Gelman, Deborah Nolan

http://www.thefunctionalart.com


http://journal.frontiersin.org/article/10.3389/fpsyg.2013.00513/full

Careful with amalgamation 
paradoxes and outliers
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Good graphics...
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2. …Attract your attention 
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4. …Show the right amount of data
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“Double the axes, double the mischief ”
(Quote from Gary Smith’s Standard Deviations)

http://www.thefunctionalart.com/2015/10/if-you-see-bullshit-say-bullshit.html
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Graph by: Emily Schuch
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Likely photoshopped, but the story is real:
http://www.cnn.com/2017/04/28/politics/trump-brought-printed-map-handouts-cnntv/index.html
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Michigan deserves 
senators who can map!
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Down here we’re 
proud of our 

Dumbfuckistani 
heritage!
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Choosing graphic forms



What do you want readers to do 
with your graphic?

What tasks do you want to enable?
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http://www.datavizcatalogue.com/ http://annkemery.com/essentials/
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Figures represented
in all these graphics:
22%, 25%, 34%, 29%, 32% 
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Data visualization
and visual encoding
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Graphics based on length, height, and position along common axes: 
Great for accurate estimates
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Other methods 
of encoding (size, 
area, color, etc.):
Great for the big 
picture, but not 
so much for 
accuracy
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How Music Preferences Have Changed in Two Decades

Music styles preferred by University of Miami students. Survey based on interviews with 1,000 students.

SOURCE: WishfulThinkingData Inc.
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Using the wrong method of encoding…
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How Music Preferences

Have Changed in Two Decades

Music styles preferred by University of Miami students.

Survey based on interviews with 1,000 students.

SOURCE: WishfulThinkingData Inc.
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Good graphics...

1. They are based on good data 
2. They attract readers’ attention 
3. They don’t frustrate readers 
4. They show the right amount of data
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