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New book to be published on October 2019 
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To pre-order:

https://www.amazon.com/How-Charts-Lie-Getting-
Information/dp/1324001569/

https://www.indiebound.org/book/9781324001560

https://books.wwnorton.com/books/detail.aspx?
ID=4294998829

http://www.thefunctionalart.com/2019/02/new-book-and-new-public-lecture.html
https://www.amazon.com/How-Charts-Lie-Getting-Information/dp/1324001569/
https://www.indiebound.org/book/9781324001560
https://books.wwnorton.com/books/detail.aspx?ID=4294998829


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

I’ve devoted my career to doing all kinds of charts for media publications
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A Golden Age of visualization in the news and elsewhere
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Visualization is becoming popular because it’s useful
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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 popular because it’s useful

TO LEARN MORE ABOUT
THE HOCKEY STICK CHART:
The Hockey Stick
and the Climate Wars (2012)
Michael E. Mann
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Charts (or “visualization”) 
are based on the idea of 
visual encoding.

Visualization is becoming popular because it’s useful
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https://polygraph-cool.github.io/asne/dev/

What methods of encoding can you spot here?
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https://polygraph-cool.github.io/asne/dev/
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Free tutorials: http://www.thefunctionalart.com/p/instructors-guide.html
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We need to talk less about how to MAKE visualizations, 
and more about how REASON about them
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Good charts that are correctly read
enable conversations

Bad charts —or charts that are misinterpreted—
hinder those conversations
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Common misconceptions

1. “A picture is worth a thousand words”
2. “Visualization is intuitive”
3. “The data should speak for itself ”
4. “Show, don’t tell!”
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April 27, 2017

https://www.reuters.com/article/us-usa-trump-100days/exclusive-trump-says-he-thought-being-president-would-be-easier-than-his-old-life-idUSKBN17U0CA

Stephen J. Adler, Steve Holland and Jeff Mason
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https://www.cnn.com/videos/politics/2017/04/28/trump-electoral-maps-reuters-interview-newday.cnn

Stephen J. Adler, Steve Holland and Jeff Mason

http://www.thefunctionalart.com
https://www.cnn.com/videos/politics/2017/04/28/trump-electoral-maps-reuters-interview-newday.cnn


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

https://www.reuters.com/article/us-usa-trump-100days/exclusive-trump-says-he-thought-being-president-would-be-easier-than-his-old-life-idUSKBN17U0CA

Stephen J. Adler, Steve Holland and Jeff Mason

http://www.thefunctionalart.com
https://www.reuters.com/article/us-usa-trump-100days/exclusive-trump-says-he-thought-being-president-would-be-easier-than-his-old-life-idUSKBN17U0CA


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

https://twitter.com/TreyYingst?ref_src=twsrc%5Egoogle%7Ctwcamp%5Eserp%7Ctwgr%5Eauthor

http://www.thefunctionalart.com
https://twitter.com/TreyYingst?ref_src=twsrc%5Egoogle%7Ctwcamp%5Eserp%7Ctwgr%5Eauthor


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

http://www.thefunctionalart.com


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

http://www.thefunctionalart.com


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

http://www.thefunctionalart.com


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

http://www.thefunctionalart.com


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

http://www.thefunctionalart.com


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

http://www.thefunctionalart.com


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

Red: 80% 
Blue: 20%

Surface on the
county-level map:

VICTORY BY A LANDSLIDE!!!!!!
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Map by Kenneth Field
https://twitter.com/kennethfield/
status/970827334038237184

Red: 80% 
Blue: 20%

Surface on the
county-level map:

VICTORY BY A LANDSLIDE???
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SHARE OF THE POPULAR VOTE IN THE 2016 PRESIDENTIAL ELECTION
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Hillary Clinton

Other candidates
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62,984,825 votes
65,853,516 votes
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county-level map:
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These are the numbers that truly matter in a U.S. Presidential Election

WHO WON ON EACH STATE STATE SIZE ADJUSTED BY ELECTORAL VOTES
IT CONTRIBUTES TO THE ELECTION

TRUMP

304
270

Other: 7
ELECTORAL
VOTES

CLINTON

227
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Challenge 1

PATTERNICITY
We constantly see patterns. Once we identify patterns that look meaningful —even if they are 

just the product of randomness— our brains will strive to connect them with causal links.

We face some challenges that often
hinder our ability to interpret charts correctly…
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Challenge 2

IGRAPHICACY (“graphical illiteracy)
We believe (wrongly) that charts are illustrations that can be understood at a quick glance.

But charts are visual arguments. They mustn’t bee just seen; they need to be read.
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Skills for a modern
educated citizen:

—Literacy
—Articulacy
—Numeracy
—Graphicacy
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Actual quote from an
NHC news report:

“Alberto is not very well 
organized this morning.”
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WARNING
This is NOT

how to read
this kind of map
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1 2 3 4 5
Begin with many 

forecasts
Choose the 

forecast you think 
is most likely

Surround the 
point estimates 

with circles 
representing their 

uncertanty.

Trace a curve that 
connects the 

circles.

The cone of 
uncertainty, ready 
to be published.

http://www.thefunctionalart.com


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

WARNING
All these

lines are fictional
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WARNING
This is closer

to how to read
the map correctly

but still not
entirely right
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WARNING
This is NOT

how to read
this kind of map

95%
Of the time, the storm
will be inside the cone

5%
Of the time, the storm

may end up going
outside of the cone
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AT LAST...
This is 

how to read
this kind of map

67%
Of the time, the storm
will be inside the cone

33%
Of the time, the storm

may end up going
outside of the cone
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WARNING
This is an

imaginary cone
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WARNING
This is an

imaginary cone
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Challenge 3

FEAR OF COMPLEXITY
We dislike ambiguity, nuance, and complexity, and prefer simplistic stories with a closure

to proper arguments, which often can’t be clear, linear, or have a definite ending.
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Most places are pretty safe, and 
have likely remained down here

(these aren’t real data points)
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http://journal.frontiersin.org/article/10.3389/fpsyg.2013.00513/full

Careful with amalgamation 
paradoxes and outliers
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Some places are so 
far up that they skew 

the national rate

Most places are pretty safe, and 
have likely remained down here

(these aren’t real data points)

The danger of aggregating data too much,
and presenting just averages and other simplistic summaries

http://journal.frontiersin.org/article/10.3389/fpsyg.2013.00513/full
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Challenge 4

IGNORANCE OF UNCERTAINTY
We believe that numbers are accurate, precise, and objective. We must abandon this view.

Data is always biased, incomplete, and uncertain —and that’s fine!
On the other hand, communicators need to show confidence and uncertainty in their 

charts when uncertainty is critical.
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Do you want Catalonia
to become an independent state?

Do you want Catalonia
to become an independent state?

http://ccaa.elpais.com/ccaa/2014/12/19/catalunya/1418984873_128596.html
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the “Yes” being just due to random chance is very high

The probability of the tiny difference between the “No” and
the “Yes” being just due to random chance is very high

DON’T DO THIS DO SOMETHING LIKE THESE INSTEAD
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“The margin of error of the poll is 2.95, a relevant fact 
considering the tight difference between the YES and the NO 
to the independence of Catalonia”
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“The margin of error of the poll is 2.95, a relevant fact 
considering the tight difference between the YES and the NO 
to the independence of Catalonia”
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Challenge 5

CONFIRMATION
Once we create narratives connecting facts, we want them to go unchallenged,

particularly if those narratives are foundational pillars of our ideological or cultural stance.
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Smoking 
cigarettes 
can help you 
live longer!!!

Annual cigarette consumption
per person above age 14

Life expectancy
(in years)

50

55

60

65

70

75

80

85

0 500 1,000 1,500 2,000 2,500 3,000

Each red dot is a country

Example provided by 
Heather Krause
https://idatassist.com

Incorrect verbal 
descriptions of a chart 
can greatly bias our 
understanding of it

http://www.thefunctionalart.com
https://idatassist.com
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Smoking 
cigarettes 
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live longer??
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Example provided by 
Heather Krause
https://idatassist.com

Incorrect verbal 
descriptions of a chart 
can greatly bias our 
understanding of it
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Be careful with amalgamation paradoxes and with the ecological fallacy 
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smoking years ago

Be careful with amalgamation paradoxes and with the ecological fallacy 
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Challenge 6

RATIONALIZATION
Human intelligence didn’t evolve to unveil the inner workings of reality (reason),

but to persuade ourselves —and others— of the truthfulness of our opinions (rationalization)…

…even leading us to distort information to push our agendas.
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The Affordable Care Act
(”Obamacare”) was passed
on March 2010

?The Affordable Care Act
(”Obamacare”) fails to
pass on March 2010

?
?

The Affordable Care Act
(”Obamacare”) fails to
pass on March 2010

Thousands of
people in the

workforce

Liberal pundit: “Obamacare is good for the job market”

http://www.thefunctionalart.com


The Affordable Care Act
(”Obamacare”) was passed
on March 2010

?The Affordable Care Act
(”Obamacare”) fails to
pass on March 2010

?
?

The Affordable Care Act
(”Obamacare”) fails to
pass on March 2010

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

Liberal pundit: “Obamacare is good for the job market”

Stimulus package passed on February 2009

Thousands of
people in the

workforce
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Skeptical me: But what if Obamacare hadn’t passed?

Thousands of
people in the

workforce

The Affordable Care Act
(”Obamacare”) was passed
on March 2010

?The Affordable Care Act
(”Obamacare”) fails to
pass on March 2010

?
?

The Affordable Care Act
(”Obamacare”) fails to
pass on March 2010
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Challenge 7

MORAL BLINDNESS
We dislike to be held accountable for the consequences of our actions, including

the effects of the information we produce or spread over our personal and online networks.
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THE ETHICAL DIMENSION
“Critical thinking” isn’t enough
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We are all responsible for creating a better
informational environment.

Designers, statisticians, scientists, and journalists should create 
charts to enable conversations, not to hinder them.

Readers should think twice before sharing charts in social 
media or by other means.
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THANK YOU!
Twitter : @albertocairo
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