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THE ART OF TRUTH

Data Visualization and Infographics for Everyone

#DataVizTruth

@albertocairo
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TOOLS
_|_

PRINCIPLES
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Thanks for coming to my
talk today. Here are my slides:

and some extra readings:

-
B,

HE ART OF TRUT

#DataVizTruth

Alberto Cairo * University of Miami * www.thefunctionalart.com * Twitter: @albertocairo
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the
functlonal 2012

A visualization is a graphical
representation designed to
enable exploration, analysis,

the

truthful

or commuhnication

alberto cairo
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Length or height
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: o Data visualization

Angle/area Line weight and visual encoding
A B C D E A B C D E

Hue and shade
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A B C D E
’ E ’ E -E il hest spaphics:

22%, 25%, 34%, 29%, 32%
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NORTHERN HEMISPHERE
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Data from thermometers (red) and from tree rings,
corals, ice cores and historical records (blue).
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Year

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/

Refresh your world

Pour the ;L|1 fresh numbers INto vour eves

Alberto Cairo ¢ University of Miami * www.thefunctionalart.com * Twitter: @albertocairo
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A major explosion at a shrine in the heart of
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Jef‘f Bezos memo: If Amazon was the Who's Winning the G.0.P. Campaign?
company the New York Times described, e
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STATE

AL AK AZ AR CA CO CT DE DC
FL GA HI ID IL IN |A KS KY
(A ME MD MA MI MN MS MO MT
NE NV NH NJ NM NY NC ND OH
OK OR PA SC SD TN TX UT
VI VA WA W WI WY

SHOOTINGS BY POLICE PER MONTH IN 2015

GENDER
Male
Female

Unknown

WEAPON

SIGNS OF MENTAL ILLNESS

AGE
Under 18
18 to 29
30to 44
45 and up

Unknown

THREAT LEVEL
Attack in progress
Other

Undetermined
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./ /www.washingtonpost.com/graphics/national/police-shootings
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Tampa Bay Times

Today, Campbell Park, Fairmount Park, )
Lakewood, Maximo and Melrose are the most T\
segregated schools in Pinellas. R {0

2004
2005
2006
2007
2008
2009
-
2010 I
20M
!
2012 ‘
|
2013 |
2014
0% 10% 20% 30% 0% 50% 0 70% 80% 90% 100%
|  s——
« Less black More black -
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But you don't need
advanced programming or
design skills to get startea

Alberto Cairo * University of Miami * www.thefunctionalart.com * Twitter: @albertocairo
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SOME TOOLS THAT | COVER IN MY
“INTRODUCTION TO INFOGRAPHICS AND DATA VISUALIZATION” COURSES

DATA CLEANING
AND EXPLORATION

Excel
Data Wrangler (or Trifacta)
iINZight (for visual exploration)

DataWrangler

(NOTE: | use the R programming language
more every day for these tasks,

but if youre a beginner it’s better to have
fun with the tools above first)

R

GENERATING
BASE GRAPHICS

Charts and graphs
INZight, RAWGraphs, |Bustrator

Data maps

STYLING AND
COMPOSITION

Adobe
lHlustrator

QGIS, Tilegrams

‘ T4 ALY |
WRUIS ILEGRAMS @

-

Pictorial lllustrations and icons s
|Bustrator’s pen tool and 3D features

/Iwww.thefunctionalart.com/p/instructors-

Alberto Cairo ° University of Miami

OUTPUT

For print
llustrator: Save as PDF

ai himl

uide.ntml

www.thefunctionalart.com ° Twitter: @albertocairo
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RAW About Blog Learning Gallery Documentation

RAW

The missing link between spreadsheets and data visualization.

FORK IT ON GITHUB

v

http://rawgraphs.io/

Alberto Cairo * University of Miami * www.thefunctionalart.com * Twitter: @albertocairo
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Core principles
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S w

...Are based on good data
...Attract your attention
...Represent the data accurately
...Show the right amount of data

Alberto Cairo * University of Miami * www.thefunctionalart.com * Twitter: @albertocairo
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...Are based on good data

= whE

...Attract your attention
...Represent the data accurately
...Show the right amount of data
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NUMBER OF METAL BANDS

PER 1 MILLION PEOPLE
(Encyclopaedia Metallum, May 2016)

more maps at

jakubmarian.com

Source: Encyclopaedia Metallum
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Judas Priest

metal bands
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Judas Priest Bon Jovi

&3 B Ay ¥
9 ) 14‘ v
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The most metal of the

(¢ ’!?
metal bands Metal™
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Search:
[Bon Jow

ADVANCED SEARCH

|| Bandname %)
Susmn

~ oS
Hewr 3 RurLes 2 Fo
FAQ | Sumonr Us | Aot

THE MI:TAL Spnivan
) ARCHIVES ’ G
SEARCH RESULTS FOR "BoN Jovr"

Searching bands by name

No matches found. Please try with different search terms. You could use wildcards (*) for more matches, or read more about your
search options.

A% .a 8 Search:

. "“ ENCY(.LOPAED( [Foroigner |(Bandname 3|

2 ) *‘ﬂMFTAlIUMQ’* ADVANCED SEARCH SusmMIT
THE Muu Hewr % Ruies & Fo
ARCHIVES

FAQ | Suercar Us | Aoc

SEARCH RESULTS FOR "FOREIGNER
Searching bands by name

No matches found. Please try with different search terms. You could use wildcards (*) for more matches, or read more about your
search options.

Search:

Pourey |(Bandname %)
-t MFT'AI.IUW- S Susmt
THE  METAL] Hewr & Rutes & Foi
ARC HIVES
FAQ | Surworr Us | Acc
SEARCH RESULTS FOR "JOURNEY
Searching bands by name
1
Darkside Journey United States
Endless Journey Russia
Eternal Journey Germany
Melancholic Journey Bulgaria
Search:
mcvuomsm s =

ADVANCED SEARCH

ot METALTU Mo |

R ’T;i‘; METAL )
R R A ARCHIVES U R
SEARCH RESULTS FOR "ASIA"

Searching bands by name

Hewr % RuLe
FAQ | Suw

No matches found. Please try with different search terms. You could use wildcards (*) for more matches, or read mor
search options.

https://www.metal-archives.com/

Alberto Cairo * University of Miami * www.thefunctionalart.com ° Twitter: @albertocairo
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Comparing IPV Rates without Metadata

Cameroon Peru USA %)
&0 &0
50 a0
40 40
JU N
: I I I I I I I :
10 10
2 . I . . I E I . 0 = 9

IPY Prevalence IPV Prevalence Y Prevalence

Figure | 1.15 Bars represent the intimate partner violence rate (IPV)
measured by several sources in these three countries. Notice the enormous
differences. (Chart by Heather Krause, http://idatassist.com/.)

Example by Heather Krause quoted in The Truthful Art (Chapter | )

Alberto Cairo * University of Miami © www.thefunctionalart.com ° Twitter: @albertocairo
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...Are based on good data
...Attract your attention
...Represent the data accurately

i

...Show the right amount of data

Alberto Cairo * University of Miami * www.thefunctionalart.com * Twitter: @albertocairo
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[/tg Fox News @

Jobless rate after first 3 months: Trump vs.
Obama vs. Bush vs. Clinton.

100 DAYS UNMPLOYMENT RATE |

Alberto Cairo * University of Miami * www.thefunctionalart.com * Twitter: @albertocairo
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[/tg Fox News @

Jobless rate after first 3 months: Trump vs.

Obama vs. Bush vs. Clinton. Beginning of End of Difference
_ 4 - presidency presidency
100 DAYS UNEMPLOYMENT RATE | :
{ JOBLESS RATE AFTER FIRST 3 MONTHS | Cl”’Tth] 7.3% 4.2% _3. |

Bush 42% 7.8% | +3.6
Obama  78% 4.8% -3.0

Trump  4.8% ? 4

Alberto Cairo * University of Miami * www.thefunctionalart.com * Twitter: @albertocairo
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Always tell yourself:
“A chart shows as much as it hides —think about what might be hidden”

Counties with the LOWEST
kidney cancer death rates

(1980-1989)

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

Alberto Cairo ¢ University of Miami * www.thefunctionalart.com * Twitter: @albertocairo
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Always tell yourself:
“A chart shows as much as it hides —think about what might be hidden”

Counties with the LOWEST Counties with the HIGHEST
kidney cancer death rates kidney cancer death rates
(1980-1989) (1980-1989)

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

Alberto Cairo ¢ University of Miami * www.thefunctionalart.com * Twitter: @albertocairo
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The U.S. Murder Rate (per 100,000 people)
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FactCheck.org chart based onFBldata

Careful with amalgamation
paradoxes and outliers

Alberto Cairo * University of Miami © www.thefunctionalart.com ° Twitter: @albertocairo
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Whether Crime Is Up or Down Depends on Data Being Used
By TIMOTHY WILLIAMS SEFL. 27, 2016 o o o o

RELATED COVERAGE

U.S. Murders Surged in 2015, F.B.L. Finds

L c—————

The news from the F.B.L crime data was alarming: The murder rate rose I[tisn’t a national trend, it’s a city trend, and it’s not even a city trend, but a

sharply last year, driven by jumps in several major cities problem in certain neighborhoods,” said Richard A. Berk, a professor of
¥ © - hat - “ : e T ———— . . . .
statistics and criminology at the University of Pennsylvania. “Certainly,

Four urban areas — Baltimore, Chicago, Milwaukee and Washington —
The U.S. Murder Rate (per 100,000 people)

accounted for about a fifth of the increase in homicides in 2015. Those

cities, however, make up only about 1 percent of the nation’s population.

But whether crime is up or down depends on what data is being looked at —
and who is doing the looking.

The F.B.I. data showed that violent crime rose about 4 percent last year

from 2014, and homicides increased 10.8 percent. Yet crime over all fell in
_______________________________________________________________________________________________|
2015 for the 14th consecutive year.
And the total number of homicides last year was fewer than 20 years ago .
___________________________________________________________________________________________________________________________|

3 . . . . . M 1
even as the country’s population increased, criminologists said. There were
19,645 h()mi(‘idl’s ln 1996 in a nx’lliOI) Of 263 mi“i(m, in 2()15, 1}101‘0 were 1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010 2015

15,696 in a population of 321 million. FactCheck orz chart based on FBl data

What that data means, criminologists and police officials said, is that the . .
reful with amalgamation
decline in homicides has been so significant in the last quarter century that Ca ciu t ama ga at O
sudden increases in the number of killings in just a few cities can skew the Pa’ rad oXes and Outhers

entire national picture, even as the country has one of its safest periods on
. |
record.
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...Are based on good data

...Attract your attention
...Represent the data accurately

i

...Show the right amount of data

Alberto Cairo * University of Miami * www.thefunctionalart.com * Twitter: @albertocairo
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"Double the axes, double the mischief”
(Quote from Gary Smith's Standard Deviations)

PLANNED PARENTHOOD FEDERATION OF AMERICA:
ABORTIONS UP — LIFE-SAVING PROCEDURES DOWN

http://www.thefunctionalart.com/2015/10/if-you-see-bullshit-say-bullshit.ntm|

Alberto Cairo * University of Miami * www.thefunctionalart.com * Twitter: @albertocairo
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"Double the axes, double the mischief”
(Quote from Gary Smith's Standard Deviations)

PLANNED PARENTHOOD FEDERATION OF AMERICA: Services provided by Planned Parenthood
ABORTIONS UP — LIFE-SAVING PROCEDURES DOWN

2,007,371

e

Cancer screening and
prevention services

935,573

289,750 Abortions 327,000
#

http://wwwi.thefunctionalart.com/20 | 5/10/if-
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"Double the axes, double the mischief”
(Quote from Gary Smith's Standard Deviations)

PLANNED PARENTHOOD FEDERATION OF AMERICA:
ABORTIONS UP — LIFE-SAVING PROCEDURES DOWN

Services Provided by Planned Parenthood

LE SERVED FROM 2006 TO ;

Graph by: Emily Schuch

http://www.thefunctionalart.com/2015/10/if-you-see-bullshit-say-bullshit.ntm|
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' Trey Yingst©

Spotted: A map to be hung somewhere in the West Wing

Alberto Cairo * University of Miami * www.thefunctionalart.com * Twitter: @albertocairo
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" Gideon Resnick & @GideonResnick - 32m
here's a pic from reuters of Trump with the electoral maps he showed to
reporters yesterday

Likely photoshopped, but the story is real:
http://www.cnn.com/20 1 //04/28/politics/trump-brought-printed-map-handouts-cnntv/index.html

Alberto Cairo * University of Miami © www.thefunctionalart.com ° Twitter: @albertocairo
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CITIZENS™

TRUMP

THE INSIDE STORY
OF THEPEOPLE SMOVEMENT
TOTAKEBACK AMERICA

* Kk Kk Kk ok

JACK POSOBIEC
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TRUMP

THE INSIDE STORY
OF THEPEOPLE SMOVEMENT
TOTAKEBACK AMERICA
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TRUMP

THEINSIDE STORY
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 Ril Rock

US SENATE

\\ Michigan deserves
senators who can map!

.
PSS
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KID ROCK KID ROCKS AMERICA UNISEX T-SHIRT

Availability: In stock

$24.99

Be the first to review this product

AddThis

e

ADD TO CART + ADD TO WISHLIST

UNITED STATES OF AMERICA
DUMBFUCKISTAN
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KID ROCK KID ROCKS AMERICA UNISEX T-SHIRT

Availability: In stock

$24.99

Be the first to review this product

Size Choose an Option...

AddThis .,

ADD TO CART + ADD TO WISHLIST

UNITED STATES OF AMERICA
DUMBFUCKISTAN

Down here we’re '
proud of our |
Dumbfuckistani
heritage!

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



http://www.thefunctionalart.com

Choosing graphic forms



VWhat do you want readers to do
with your graphic?

What tasks do you want to enable?
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TEACH NE ABOUT SERVICES 8LOG ABOUT CONTACT

The Data Visualisation Catalogue

Ann K. Emery
data analysis + visuahzation
About - Suggest - Shop - Resources

EMERY'S ESSENTIALS

ALL MANGES OR DiISPERSION
Search by Function View by List .
— ..
- - .
e m. .= :
. - - -
——e - e o
Arc Diagram Area Graph Bar Chart Box & Whisker Plot Brainstorm Bubble Chan -

Heal Tabes Social Network Map Pe
I T
vlelsl®
upn .
NEVEININEDS
Calendar Chord Diagram Choropleth Map Circle Packing Donut Chart Dot Matrix Chart

O (
C U

Small Mutiples Donut

Flow Map Histogram liustration Diagram Line Graph Marimekko Chart Muiti-set Bar Chart

@ @ ® Clustered Bar Side-by-Side Bar Bar

Nightingale Rose Non-ribbon Chord Paraliel Sets Pictogram Chart Pie Chan
Chart Diagram

Population Pyramid

©000

Proportional Area Radar Chart Radial Bar Chart Sankey Diagram Scaterpiot Span Chart
Chart

Stacked Bar Back-10-Back Bar

http://www.datavizcatalogue.com/ http://annkemery.com/essentials/
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Length or height

A A

B B

C C

D D

E A B C D E E

Position Area

A {

B . A 4 o A B

C . C E

D . D 5 D

. o Data visualization

Angle/area Line weight and visual encoding
A B C D E A B C D E

Hue and shade

5 1 B
A B C D E
’ E ’ E -E il hest spaphics:

22%, 25%, 34%, 29%, 32%
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40
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®
40
®
I I )
0

Spain U.S. France U.K. Spain U.S. France U.K.

BAR CHART LOLLIPOP CHART
60
o ©®
o
oo °
°e o 40
...‘ ®
O .o S . ° o o
o0 ..
°o® o
0
20 40 60 80 1995 1996 1997 1998
SCATTER CHART LINE CHART
(or scatter plot) (or time series chart)

100

80

60

40

100

80

60

40

Spain U.S. France

DOT CHART
(or dot plot)

U.S
France .k\\q.
U.K o\

Spain
2000 2010
SLOPE CHART

U.K.

Graphics based on length, height, and position along common axes:

Great for accurate estimates
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In a Decisive Victory, Obama
Reshapes the Electoral Map
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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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Using the wrong method of encoding...

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.

1994

Classic

Country
Hard
Reggaeton Rock

Samba

2014

Country Classic
Reggaeton

Hard
Rock

Hip-Hop

Samba
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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.

1994 2014
| |

40% _ / Hard Rock

30 —
- —. Samba
00 — Hip-Hop
10 — Reggaeton
T __ Country
o - Classic
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S w

They are based on good data

They attract readers’ attention
They don’t frustrate readers

They show the right amount of data
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Thanks for coming to my
talk today. Here are my slides:

and some extra readings:

-
. W,

HE ART OF TRUT

THANKS A LOT!
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