Data Communication

Graphics that tell stories in an engaging way
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Data Visualization

is any graphical representation
of information and data.
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Data Visualization

converts information into visual
forms as quantifiable features.
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Data Visualization

helps to amplify cognition, gain insights,
discover, explain, and make decisions.

Cédric Scherer // rstudio::conf // July 2022



Visualize Your Data

' herer // rstudio::conf // July 2022



Fair and square?
Russian federal elections, 2000-21 Putin, Medvedev or United Russia result, %

Visualize Your Data

® 1 dot = 1 polling station 100

- The fact that “gridlines”
are visible at numbers IS
ending in zero and five L AR 90
suggests foul play |

“When Dmitry Kobak and Sergey e

Shpilkin [...] analysed the results, they FOTRL D B

(eg, 50%, 55%, 60%), a tell-tale sign of o s

manipulation.” B
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Voter turnout, %

Source: Kobak and Shpilkin (2021)
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https://www.economist.com/graphic-detail/2021/10/11/russian-elections-once-again-had-a-suspiciously-neat-result
https://www.economist.com/graphic-detail/2021/10/11/russian-elections-once-again-had-a-suspiciously-neat-result

Fair and square?
Russian federal elections, 2000-21 Putin, Medvedev or United Russia result, %

Visualize Your Data

® 1 dot = 1 polling station 100

90

“When Dmitry Kobak and Sergey
Shpilkin [...] analysed the results, they
found that an vnusuvally high number
of turnout and vote-share results were
multiples of five

(eg, 50%, 55%, 60%), a tell-tale sign of
manipulation.”
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“Russian elections once again had
a suspiciously neat result”
by The Economist Source: Kobak and Shpilkin (2021)
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“Same Stats, Different Graphs: Generating Datasets with Varied Appearance and Identical Statistics through Simulated Annealing”
by Justin Matejka & George Fitzmaurice , ACM SIGCHI Conference on Human Factors in Computing Systems 2017
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https://www.autodesk.com/research/publications/same-stats-different-graphs

Datasaurus Dozen

The Datasaurus by Alberto Cairo shows us why visualisation is important, not just summary statistics.
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“Same Stats, Different Graphs: Generating Datasets with Varied Appearance and Identical Statistics through Simulated Annealing”
by Justin Matejka & George Fitzmaurice , ACM SIGCHI Conference on Human Factors in Computing Systems 2017
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https://www.autodesk.com/research/publications/same-stats-different-graphs

What makes it a good data visualization?

18 million Feb. 25 Each line represents one yearly Yearly fluctuations in area of

$Q. km 2015 maximum cycle of sea ice fluctuations Arctic covered by ice
Millions of sq. km

16 The dotted line represents the
average ice extent from 1981 to
2010

Arctic ice cover
12 usually reaches an
annual maximum
around March

lce cover usually shrinks
to its minimum in

September
Size of

Canada

Arctic ice extent reached the
lowest point on record

Size of
Alaska

Size of
California
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https://www.nytimes.com/interactive/2015/03/24/science/earth/arctic-ice-low-winter-maximum.html?_r=0

What makes it a good data visualization

@ INFORMATION (integrity)
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What makes it a good data visualization

@ INFORMATION (integrity)

@ STORY (interestingness)
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What makes it a good data visualization

@ INFORMATION (integrity)

@ STORY (interestingness)
@ GOAL (usefulness)
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What makes it a good data visualization

@ INFORMATION (integrity)

@ STORY (interestingness)

@ GOAL (usefulness)
@ VISUAL FORM (beauty)

Cédric Scherer



What Makes a Good Visualization? explicit (impiicit

INTERESTINGNESS USEFULNESS
relevant Story useable
meaningful fitting
new (Concept) efficient

- research do * proof of concept
« script * prototype template

INTEGRITY ° M .
accuracy InfOl'mO.tlon * article VISUO.I form EES (l:J,[LTe
consistency * outline
honesty (data) (metaphor) e
» schematic * scamp / storyboard
» wireframe * detailed sketch
successful
visualization
rough sketch «
art «
useless
information + eye candy visualization
the art of journalism o the art of design

structuring & harmonising information structuring & harmonising visuals

David McCandless taken from new book find out more
InformationisBeautiful.net Knowledge is Beautiful bit.ly/KIB_Books
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Information

Understand your data and be accurate
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How to Steer Clear of Common Blunders When Working
with Data and Presenting Analysis and Visualizations

BEN JONES —

Founder and CEO, Data Literacy Wl LEY
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Our data is never a perfect
reflection of the real world.
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Our data is never a perfect
reflection of the real world.

> only a subset: not crime but reported crime
> collected by humans: guesstimation, precision and errors

> collected by machines: precisions and errors
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Number of disasters
per year

450

All disasters

All disasters include:
drought, earthquake,
extreme temperatures,
famine, flood, insect
infestation, slides,
volcanic eruption, wave
and surge, wild fires,
wind storm.

Earthquakes

ﬂ ="-j_‘..._-_'-"_' P, Pa sl Wl WY

1900 1920 1940 1960 1980 2000 2010
Source: CRED Annual Disaster Statistical Review 2006, 2007.
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Number of disasters
per year

450
Trends in number of reported disasters

Much of the increase in the number of hazardous
events reported is probably due to significant

Allidisasters improvements in information access and also to
population growth, but the number of floods and
cyclones reported is still rising compared to
earthquakes. Is global warming affecting the
frequency of natural hazards?

All disasters include:
drought, earthquake,
extreme temperatures,
famine, flood, insect
infestation, slides,
volcanic eruption, wave
and surge, wild fires,
wind storm.

Earthquakes
versus climatic disasters

Floods

Earthquakes A ‘;/

" Cyclones

Earthquakes

0 ="-.i_‘........'a"_' PP NN 0

1900 1920 1940 1960 1980 2000 2010 1980 1985 1990 1995 2000 2005 2010
Source: CRED Annual Disaster Statistical Review 2006, 2007.
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"Much of the increase
of hazardous events
reported is probably

due to significant
improvements in
information access’

Number of disasters
per year

450

All disasters

All disasters include:
drought, earthquake,
extreme temperatures,
famine, flood, insect
infestation, slides,
volcanic eruption, wave
and surge, wild fires,
wind storm.

Earthquakes

0 ="-.i_‘........'a"_' PP NN 0

Trends in number of reported disasters

Much of the increase in the number of hazardous
events reported is probably due to significant
improvements in information access and also to
population growth, but the number of floods and
cyclones reported is still rising compared to
earthquakes. Is global warming affecting the
frequency of natural hazards?

Earthquakes
versus climatic disasters

Floods

‘l;/

Earthquakes

—

1900 1920 1940 1960 1980 2000 2010 1980 1985 1990 1995 2000 2005

Source: CRED Annual Disaster Statistical Review 2006, 2007.
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The best use of data is to
teach us what isn't true.
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The bestiuse,of data is to
teach uswhat.isn't true.

>don’t formulate a single statement
>confront yourself with a falsifiable universal statement

SSSSSS : inhomelandsecurity.com/risk-management-and-black-swan-events Cédric SCherer // rstudio: :Conf // ,Ju-Ly 2@22



The beStuse of data is to
. "teach us whatisn't true.
-
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™

Source: inhomelandsecurity.com/risk-management-and-black-swan-events Cédric Scherer // rStUdiO: :Conf // Ju'l_y 2022



Story

Be clear about the message of your visualization

Cédric Scherer



Who is my audience?
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Who is my audience?

Which story is interesting for them?
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Who is my audience?

Which story is interesting for them?

What are relevant details to include?
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Who is my audience?

Which story is interesting for them?
What are relevant details to include?

Which variables are meaningful to them?
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Who is my audience?

Which story is interesting for them?
What are relevant details to include?
Which variables are meaningful to them?

How will they encounter the visualization?
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Who is my audience?

Which story is interesting for them?
What are relevant details to include?
Which variables are meaningful to them?
How will they encounter the visualization?

Do | need a visualization at all??
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Warming Stripes by Ed Hawkins
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https://showyourstripes.info/b/globe

Global temperature change (1850-2019)

1860 1890 1920 1950 1980 2010

Warming Stripes by Ed Hawkins
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https://showyourstripes.info/b/globe

sss| University of

(5| #ShowYourStripes STRIPES FAQ =~ Reading

™ FAQ : Frequently asked questions

What are these graphics? v
What do the graphics show? v
Why are there no numbers on the graphics? A

)Y These graphics are specifically designed to be as simple as
possible, and to start conversations about our warming world and the
risks of climate change. There are numerous sources of information
which provide more specific details about how temperatures have
changed, so these graphics fill a gap and enable communication with
minimal scientific knowledge required to understand their meaning.

showyourstripes.info/faq
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https://showyourstripes.info/faq

€]

These graphics are specifically
designed to |...| start conversations

about our warming world and
the risks of climate change.
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https://showyourstripes.info/faq

Perceiving Interpreting Comprehending

What do | see? What does it mean for the subject? What does it mean for me?

Visualiser Control Viewer Control

Scheme by Andy Kirk
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Goal

Select charts that successfully transport your story

Cédric Scherer



Number of illegal border crossings

Eastern route

Balkan route

Albanian route

Eastern route

Western route Central route

Source: Frontex

“How maps in the media make us more negative about migrants ” by Maite Vermeulen, Leon de Korte & Henk van Houtum
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https://thecorrespondent.com/664/how-maps-in-the-media-make-us-more-negative-about-migrants/738023272448-bac255ba

Number of illegal border crossings

57,034

Western route

1,084

E Eastern route

5,860

Balkan route

\
4,550

Albanian route\

‘ 56,561

Eastern route

23,485

Central route

Irregular migrants reach
the EU via these routes

1,084

Eastern route

5,860

Balkan route

A

4,550
t Albanian route h

56,561

/ Eastern route

57,034

Western route

23,485

Central route
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https://thecorrespondent.com/664/how-maps-in-the-media-make-us-more-negative-about-migrants/738023272448-bac255ba

Number of illegal border crossings

57,034

Western route

1,084

E Eastern route

5,860
Balkan route

\
4,550

Albanian route\
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g]?tre?n?il te 57,034
Western route

23,485
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Irregular migrants reach
the EU via these routes

1,084

L
Eastern route

5,860

Balkan route

4,550

Albanian route ¢ .

56,561
. Eastern route
23,485

Central route



https://thecorrespondent.com/664/how-maps-in-the-media-make-us-more-negative-about-migrants/738023272448-bac255ba

Number of illegal border crossings

57,034

Western route

1,084

< Eastern route

5,860

Balkan route

\
4,550

Albanian route\

‘ 56,561

Eastern route

23,485

Central route

1.1
million
emigrants

Europe’s migration

1.4 million
people migrate
within the EU

~

2.4 150,000
million irregular
iImmigrants migrants
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https://thecorrespondent.com/664/how-maps-in-the-media-make-us-more-negative-about-migrants/738023272448-bac255ba

Number of illegal border crossings Number of migrants arriving via the Mediterranean
sea has been decreasing for years

1,200,000
1,032,408

1,084

< Eastern route 800,000

5,860

Balkan route
400,000

\ 225,455 185.139

4,550 141,472 173 663

Albanian route\

2014 2015 2016 2017 2018 2019

g]?tg§n6rilte @ @ @ @ @ @

571'034 23 r485 Number of people registered as dead / missing

Western route Central route
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Typology of Information Graphics

by Juuso Koponen & Jonatan Hildén, "Data Visualization Handbook" (2020), p. 25

Is the information conceptual or measurable?

@ Type of information: depict conceptual information <> convert information into visual forms
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Typology of Information Graphics

by Juuso Koponen & Jonatan Hildén, '"Data Visualization Handbook'" (2020), p. 25

Is the information conceptual or measurable?

@ Type of information: depict conceptual information <> convert information into visual forms

Is the purpose to explore or to explain the information?

@ Purpose of the graphic: facilite discovery <> communicate information
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Typology of Information Graphics

by Juuso Koponen & Jonatan Hildén, '"Data Visualization Handbook'" (2020), p. 25

TYPOLOGY OF

-

INFORMATION
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Purpose of % Explanatory

GRAPHICS | the graphic «

Type of i
information -  Infographics
< . bl st Ly
Conceptual i Measurable

' {

|
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information cannot | e ati
be visualized, only f mgrm"} il : ol

illustrated. , graphics v Exploratory Visualization
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“Visualizations can be designed and experienced
in various ways, by people of various backgrounds,
and in various circumstances. That's why
reflecting on the purpose of a visualization is paramount
before we design it—or before we critique it.”

Alberto Cairo
Excerpt from the foreword to “Data Sketches” by Nadieh Bremer & Shirley Wu (CRC Press 2021)

Cédric Scherer



“A common truism about information visualization is
that it is primarily about ‘showing the data’. |...]

While this might be true for scientific (or financial, or many other)
application fields, there are many good uses of visualization
that go beyond a precise, “neutral” display of data.”

Moritz Stefaner
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http://well-formed-data.net/archives/495/propositional-density-in-visualization

The Vertices of Visualization

by Alberto Cairo, personal communication

Exploratory Explanatory

Discovery Communication

Affective

Emotion
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The Vertices of Visualization

by Alberto Cairo, personal communication

Exploratory Explanatory Priority:
Discovery Communication efficiency + effectiveness
( Goal:
functional
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The Vertices of Visualization

by Alberto Cairo, personal communication

Exploratory Explanatory Priority:
Discovery Communication efficiency + effectiveness

( Goal:
functional

Priority:
creativity + novelity

£
Affective Goal:
Emotion emotional
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@. PLOS | sioLoay

PERSPECTIVE

Beyond Bar and Line Graphs: Time for a New
Data Presentation Paradigm

Tracey L. Weissgerber' *, Natasa M. Milic'*%, Stacey J. Winham®, Vesna D. Garovic'

1 Division of Nephrology & Hypertension, Mayo Clinic, Rochester, Minnesota, United States of America,
2 Department of Biostatistics, Medical Faculty, University of Belgrade, Belgrade, Serbia, 3 Division of
Biomedical Statistic and Informatics, Mayo Clinic, Rochester, Minnesota, United States of America

* weissgerber.tracey @ mayo.edu

Weissgerber et al. (2815) PLoS Biology
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https://doi.org/10.1371/journal.pbio.1002128

30

20

10

Symmetric

Weissgerber et al. (2815) PLoS Biology
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https://doi.org/10.1371/journal.pbio.1002128

Symmetric Outlier Bimodal Unequal n
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° . o ° . PO ¢ ® e : o ®
° @ @ ° - ¢ ® ° =
10 - © ® °.. ®
o ® o ®
0 -
Test p value
T-test: Equal var. 0.035 0.050 0.026 0.063
T-test: Unequal var. 0.035 0.050 0.026 0.035
Wilcoxon 0.054 0.073 0.128 0.103

Weissgerber et al. (2015) PLoS Biology
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https://doi.org/10.1371/journal.pbio.1002128

Symmetric Outlier Bimodal Unequal n
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Wilcoxon 0.054 0.073 0.128 0.103

Modified from Weissgerber et al. (2015) PLoS Biology
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https://doi.org/10.1371/journal.pbio.1002128
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Modified from Weissgerber et al. (2015) PLoS Biology
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https://doi.org/10.1371/journal.pbio.1002128
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Weissgerber et al. (2015) PLoS Biology
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https://doi.org/10.1371/journal.pbio.1002128
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https://doi.org/10.1371/journal.pbio.1002128

Only a Dozen Countries
Worldwide have Declining
Urban Population Figures

According to the World Urbanization
Prospects by the United Nations
Population Division, only twelve out of
218 countries listed have a declining
trend when it comes to changes in
urban population between 1960 and
2019.

Surprinsingly—at least for a European
citizen—Austria and Liechtenstein are
amog these exhibiting a decrease in
urban population by 6.2% and 6.07%
within six decades, respectively.

Austria—

Isle of Man——
Belize——

Aruba—

. World
Antigua and Barbuda
- 22.100 T
Channel IsIandsqr‘\_ ¥
Barbados—/)\

Tajikistan—®

|

Guyana—

St. Lucia——
Liechtenstein—

Samoa—

Visualization by Cédric Scherer | Data: United Nations Population Division. World Urbanization Prospects: 2018 Revision. | #30DayChartChallenge 2021 Day 5: Slope
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Not my cup of coffee...

Each dot depicts one coffee bean rated by Coffee Quality Institute's
trained reviewers. In addition, the multiple interval stripes show
where 25%, 50%, ,and of the beans fall along the rating
gradient from o to 100 points. The rated coffee beans range from
59.8 points (Guatemala) to 89.9 (Ethiopia). Only countries of origin
with 25 or more tested beans are shown. The red empty triangle
marks the minimum rating, the black filled triangle indicates each
country's median score.

Visualization by Cédric Scherer
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['he coffee bean with the lowest
rating has its origin in Guatemala.
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One bean from Nicaragua
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Hé&ufigkeit von Diskriminierungserfahrungen entlang ausgewéhlter
Vielfaltsdimensionen im Lebensbereich .Medien und Internet”

80% 85% 90%
v v v

Anzahl afr. Elternteile

Ein Elternteil Zwei Elternteile

Beeintrachtigung
Nein

n: 82
Bildungsgrad o L
Mittel Niedrig  Hoch

Dt./EU Staatsangehorigkeit
Ja

Fluchterfahrung

Genderidentitat |
Cis-Mann  Cis-Frau

LSBAQ

Nein

n: 2128

Muslimisch —4
Nein Ja

Nettoeinkommen , l :
Mittel Hoch Niedrig

rivilegiert =-3000 Antworten
privies 10004 "co0

nicht privilegiert 100—222__10

Lesebeispiel: LSBAQ-Befragte des Afrozensus geben im Vergleich mit heterosexuellen Afrozensus-Befragten haufiger an, im
Lebensbereich ,Medien und Internet” in den letzten zwei Jahren Diskriminierung erlebt zu haben.

Quelle: Abb. 46 in Aikins, M A; Bremberger,T; Aikins, ] K; Gyamerah, D; Yildirim-Caliman, D (2021): Afrozensus 2020 | Datenteam: Reiber, L; Vivanco, J | Design: Scherer, C
Lizenz: CC-BY-NC by EOTO & CFE | afrozensus.de
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Chart Suggestions—A Thought-Starter

www, ExtremePresentation.com
© 2009 A. Abela — avabela@gmail.com
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bar chart

heat map

radar chart

choropleth map

stream graph

marimekko chart

gantt chart

decision tree

waterfall chart

cartogram
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sort by
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This data is updated daily for all the
10,000+ data points shown here.

If you'd like to know more about what
data was used and what choices made,
read on

map

funnel chart
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The Visualization Universe

was created by Anna Vital and Mark
Vital from Adioma and Alexander
Vushkan with the assistance of the
Google News Lab: Simon Rogers and
Alberto Cairo for art direction.

change in search interest
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time series

line chart

self-organizing map density plot
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polar chart pictorial chart
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Contact us at
visualuniverse@adioma.com for
questions about this project.
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chernoff face bullet chart

visualizationuniverse.com



https://www.data-to-viz.com/
https://datavizproject.com/
https://visualizationuniverse.com/charts/
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‘From Data to Viz' is a classification of chart types
based on input data format. It will help you find the
perfect chart in three simple steps :

®®

Dataviz is a world with endless possibilities and this
project does not claim to be exhaustive. However it
should provide you with a good starting point. For an
interactive version and much more, visit:

data-to-viz.com

Identify what type of data you have.

Go to the corresponding decision tree and
follow it down to a set of possible charts.

Choose the chart from the set that will suit
your data and your needs best.

CATEGORIC

RELATIONAL MAP

|

SUNBURST

TREEMAP

CATEGORIC AND NUMERIC
|

NESTED

WHAT DO YOU WANT TO SHOW ?

Distribution @ Evolution
Correlation . Maps
Ranking . Flow

Part of a whole

NUMERIC
|

TIME SERIES

SEVERAL
OBS. PER
GROUP

ONE
VALUE PER
GROUP

SEVERAL

Cédric

data-to-viz.com
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BOXPLOT

Summarize the distribution of nemeric vartables

A boxplot gives a nice summary of one or several numernc vanables. The line
that divides the box into 2 parts represents the median of the data The end of
the box shows the upper and lower quartiles. The extreme hines show the
highest and lowest value excluding outhers

» Boxplot hades the sample size of each group,

» Boxplot hides the underly
points, or use violin with bigger data
rour boxplot by median can make 1t more insiwghtful

trnbution. Use ptter of low number of data

data-to-viz.com
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Going further
You can kearn more about each type of graphic presented in this story in the dedicated Diensity 2d- area Density 2d: raster

data-to-viz.com
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The Power of Small Multiples

Russia has recorded more than 753,000 excess deaths during the pandemic,
almost four times the official Covid death toll provided by state agencies

Daily excess deaths vs reported deaths, per million people

Mexico Egypt

550,146 excess 195,390 excess
(+278,643, or 2x) (+180,294, 0or 12.9%)

South Africa

247,222 excess l
(+158,308, or 2.8x)

US

853,971 excess
(+168,782,0r 1.2x)

Russia

40 753,583 excess deaths
(550,034 more than reported,

30 or 3.7x)

20

10 ' I | .

0]
Mar Jan Oct Mar Jan Oct Mar Jan Oct Mar Jan Oct Ma Jan Oct
2020 2021 2020 2021 2020 2021 2020 2021 2020 2021
Bolivia Serbia Azerbaijan Armenia Albania

10,075 excess
(+7,619, or 4.1x)

29,401 excess
(+23,765, or 5.2x)

13,695 excess
(+8,851, or 2.8x)

40 44 507 excess
(+26,686, or 2.5%)

33,902 excess
(+25,668, or 4.1x)

30

20

10

0

Mar Jan Oct Mar Jan Oct Mar Jan Oct Mar Jan Oct Oct
2020 2021 2020 2021 2020 2021 2020 2021 2020 2021

Source: Johns Hopkins CSSE; FT analysis of national mortality data and Karlinsky & Kobak’s World Mortality Dataset

©FT
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“Russia’s excess mortality soars since start of Covid pandemic’ by John Burn-Murdoch (Financial

Guatemala
41,832 excess 40
(+28,457, or 3.1x)

30

Mar Jan Oct
2020 2021
UK
126,714 excess 40
(-11,665, or 0.9%)

30

2021

2020

Times)


https://www.ft.com/content/f1a270c3-3870-46ad-99e8-45b5d8f127e0

Many areas of England are now seeing resurgences driven by B.1.617.2

Weekly cases per 100k people, by variant®
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GRAPHIC SCIENCE

Escalating Drought

Climate change is intensifying periods of extreme dryness, particularly in the U.S. West

For more than 20 years the National Drought Mitigation Center (NDMC) has been BunITasEEs10s o0 e
. - . . . Northwest Northern

monitoring dozens of indices of drought around the country, including satellite mea- (incl. Alaska)  Plains Midwest  Northeast

surements of evaporation and color in vegetation, soil-moisture sensors, rainfall esti- , |

mates, and river and streamflow levels. Although the agency’s weekly assessments have

identified periods of exceptional drought before, lately dryness has been ramping up. \

“The changing climate is definitely contributing to more natural disasters, drought being . ‘ "“llll III "l |

one of them,” says Brian Fuchs, a climatologist who oversees the weekly report at the ‘

NDMC. “We're seeing more frequent and high-intensity episodes. This year some of these

areas in the West have been in drought more than they have been without drought.”
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A drought that originated in the Southern Plains in 2011 The Southeast’s driest year to date
eventually spread to the Midwest and Northern Plains when was 2007, when only 31.85 inches
the moisture coming in from the Gulf of Mexico was absorbed of rain fell in Atlanta, 62 percent of
78 Sckntine Amercan, Noverber 202 by the parched South before it could reach the North. its average yearly rainfall.

California experienced its hottest drought in A drought that originated in the Southern Plains in 2011 The Southeast’s driest year to date
recorded history from 2012 to 2016. A warming eventually spread to the Midwest and Northern Plains when was 2007, when only 31.85 inches
climate makes the atmosphere thirstier, which the moisture coming in from the Gulf of Mexico was absorbed of rain fell in Atlanta, 62 percent of
increases evaporation and boosts drought. by the parched South before it could reach the North. its average yearly rainfall.

Source: U.S. Drought Monitor, jointly produced by the National Drought Mitigation Center at the University of Nebraska-

Lincoln, U.S. Department of Agriculture, and National Oceanic and Atmospheric Administration (data)
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— THERISE e~ FALL OF WOMEN’S COLLEGE BASKETBALL DYNASTIES —

A number of teams that were the titans of the early NCAA women’s basketball tournament have struggled in recent decades. And in their place, a new ruling class of schools has emerged to become the defining programs of
the modern age. FiveThirtyEight estimated the team strength over time based on NCAA Tournament seeds as a proxy in the absence of game-level data. To measure this, FiveThirtyEight awarded “seed points” in proportion to
a given seed number’s expected wins in the tournament, calibrated to a 100-point scale where the No. 1 seed gets 100 points, No. 2 gets 70 points, and so forth.

The visualization shows the cumulative sum of awarded seed points on a100-point scale from the very first women’s NCAA basketball tournaments in 1982 until 2018 in comparison to a hypothetical team that participated in
all of the 37 conferences and gained half of the points each time (grey line). The curves highlight the fall of yesterday’s women’s basketball powerhouses such as Louisiana Tech, Long Beach State, Southern California, and Old
Dominion that have been very good throughout the history of the women’s tournament but have experienced big drop-offs in seed points over the last years. At the same time, schools such as UConn, Stanford, Notre Dame,
Baylor, and Duke started slow but picked up steam into the present day. Some teams, such as Tennessee, have been relatively consistent throughout the NCAA era gathering always more seed points than an average team.
Shown are the top 30 college teams that participated in at least ten conferences between 1982 and 2018, sorted by the cumulative sum of seed points.
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How European countries
generated electricity in 2018

Germany is the largest energy producing country in Europe.
It generates the most renewable and conventional thermal
energy, representing 31% and 56% of its overall production
respectively. France is the second largest energy European
producer and by far the largest nuclear energy provider: 71%

of its production is based on nuclear fission to generate heat.

Renewable: Nuclear: Conventional thermal:
Germany France Germany

179.1 TWh 393.2TWh 320.4 TWh

(31% of its production) (71% of its production) (56% of its production)

Renewable energy is energy that comes from resources that
are naturally replenished such as sunlight, wind, waler, and
geothermal heal. Unlike fossil fuels, such as oil, natural gas
and coal, or nuclear power sources such as uranium and
plutonium, renewable energy regenerates naturally in a short
period of time.

Energy production
per country

Germany as a reference
(571.8 terawatt hours)
which 1e largest energy

producing country in Europe

Renewable energy
water, wind, radiation,
geothermal resources

Norway had an electricity production almost entirely made up
of renewable energy (98%). This makes Norway the second
largest producer of this energy type in Europe. Interestingly,
most of the renewable energy is produced by hydro power

that take up 95% and only 3% by wind. In contrast, twelve

European countries were reported to produce less than 20% of

their energy with renewable resources: Malta (0%), Hungary
(5%), Estonia (6%), Czechia (7%), Cyprus (9%), Ukraine (9%),
Poland (10%), Netherlands (13%), Bulgaria (17%), Belgium
(18%), Slovakia (19%), and France (19%).

Note: Energy production is mapped to the area of the circles.

Visualization by Cédric Scherer « Data by Eurostal
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Renewable energy
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Conventional thermal energy




Ergebnisse der Bundestagswahl 2021

Die starksten Parteien nach Prozent der Zweitstimmen.
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Visual Form

Follow design rules and data visualization principles
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What is good DataViz design?
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What is good DataViz design?

+ Clean layout — “less is more”
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What is good DataViz design?
ofren bk ot veccesany!

+ Clean layout — “less is more”
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What is good DataViz design?
ofren bk ot veccesany!
+ Clean layout — “less is more” W

- Use direct annotations to ease readability + interpretability
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What is good DataViz design?
ofren bk ot veccesany!
- Clean layout — “less is more” W

- Use direct annotations to ease readability + interpretability

- Make use of hierarchy to guide the reader
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What is good DataViz design?
ofren bk ot veccesany!

- Clean layout — “less is more”

- Use direct annotations to ease readability + interpretability

- Make use of hierarchy to guide the reader

- Consistent use of colors, spacing, typefaces, and weights
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What is good DataViz design?
ofren bk ot veccesany!

- Clean layout — “less is more”

- Use direct annotations to ease readability + interpretability

- Make use of hierarchy to guide the reader
- Consistent use of colors, spacing, typefaces, and weights

- Use colors wisely and make sure they work for colorblind persons
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What is good D?ta\liz design?
often but net neceesan !

- Clean layout — “less is more” W

- Use direct annotations to ease readability + interpretability

- Make use of hierarchy to guide the reader

- Consistent use of colors, spacing, typefaces, and weights

- Use colors wisely and make sure they work for colorblind persons

- Most important information should receive the main attention

Cédric Scherer



Order your data
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Don't rotate your text

Weekend gross in million USD of popular blockbusters
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Star Wars Jumaniji
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Don't rotate your text

Weekend gross in million USD of popular blockbusters

60

N
o

Weekend gross (million USD)

no
o

Star Wars

Jumaniji

Pitch Perfect

Greatest Showman

Ferdinand

Cédric Scherer // rstudio::conf // July 2022

20

40

60



60

B
o

Weekend gross (million USD)

no
o

Add direct labels

Star Wars

Jumaniji

Pitch Perfect

$10M

Greatest Showman

Ferdinand S9M
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$20M

Weekend gross in million USD of popular blockbusters

S$38M

$68M



60

40

Weekend gross (million USD)

20

Use colors + annotations wisely

Weekend gross in million USD of popular blockbusters

Star Wars $68M
Star Wars had
by far the highest
Jumanji $38M weekend gross

of the five movies

Pitch Perfect $20M

$10M

Greatest Showman

Ferdinand S9M
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The Power of Annotations

Rise and Fall of the name Neil in the USA
Births 1912-2015

Source: data.gov

1915 1925 1935 1945 1955 1965 1975 1985 1995 2005 2015

Visualisation: @theneilrichards

“Is white space always your friend?’] by Neil Richards
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https://questionsindataviz.com/2018/01/06/is-white-space-always-your-friend/

The Power of Annotations

Rise and Fall of the name Neil in the USA Rise and Fall of the name Neil in the USA
Births 1912-2015 Births 1912-2015
Source: data.gov Source: data.gov

Neil Johnston leads NBA scoring
for three successive seasons 1952-55
MNeils born in 1954: 1956

Neil Armstrong lands on the moon:
Neils born in 1969: 1683

Peak poplarity of musicians 1972-1979
Neil Young, Neil Sedaka, Neil Diamond
Neils born in 1978: 1530

Modern Neils such as Neil DeGrasse Tyson
ensure steady level of popularity post 2005

Neils born in 2008: 396 W

Popularity of INell before WW1 starts from a low base
Neils born in 1912: 151

1915 1925 1935 1945 1955 1965 1975 1985 1995 2005 2015 1915 1925 1935 1945 1955 1965 1975 1985 1995 2005 2015

Visualisation: @theneilrichards Visualisation: @theneilrichards #SWDChallenge

“Is white space always your friend?’] by Neil Richards
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https://questionsindataviz.com/2018/01/06/is-white-space-always-your-friend/

“The key thing we do is to add a title to the chart,
as an entry point and to explain what is going on.
Text and other annotations add enourmous value for non-chart people.”

~ John Burn-Murdoch, Financial Times

The growth in cases is starting to slow Covid has grown gradually less lethal over the pandemic, mainly due to
Average daily % changes over past week* . : . =
JEcal e immunity, but it remains more dangerous than flu on average

Evolution of Covid-19’s infection fatality ratio* in England, relative to seasonal flu

¥ National lockdown

Spain locked down after
around 200 deaths, France
after around 175

20

e =, ,
N l o arland  GErmany, ‘:] A ” U
More than 800 people had died .

Iran

in Italy before its nationwide IFR f{jr 5&"55{}[’]5' influenza“

lockdown began South Korea

0

1 2 3 4
Weeks since 100th case ———» 202 O‘ 2 02 1

Data as at 12:10pm Mar 29 GMT *Covid IFR calculated using ONS death cert. mentions and ONS infection survey. **IFR for seasonal flu as calculated for New Zealand in BMJ

Souroesshiad el St s HBpRInE NS I BESE WORCOElets RS I S ey R G Source: ONS, Based on prior work by Dan Howdon FT graphic: John Burn-Murdoch / @jburnmurdoch
©FT b -
O F]
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Exports and Imports to and from DENMARK 8 NORWAY from 100 101780
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Clearing the air
CO, levels in an occupied conference room on June 4, 2019

1,800 parts per million
1,600
1,400

1,200

ASHRAE
recommended
/ indoor limit

Typical outdoor level

9:05 AM 10:50 AM 11:20 AM

Session begins Windows opened, Session resumes,
participants leave windows remain open
for coffee break

Source: Adam Ginsburg THE WASHINGTON POST

“Clearing the Air” by Adam Ginsburg (Washington Post)
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https://www.washingtonpost.com/business/2019/06/06/why-crowded-meetings-conference-rooms-make-you-so-so-tired/

Clearing the air Funand helpful title

CO, levels in an occupied conference room on June 4, 2019
Unite and metho in a subtitle, NOT in vertical text on the side

1,800 parts per million

RS _Nioe integration - Thege two vertical lineg
| of the unite pleage me very much
1,400
1,200
Bolding of the Ilml’r
1!000 ......................................................................... ;i é;_f'RAE
recon&men]degt'
800 ] inaoor imi
Degcription,
O inteqrated
Algo good bolding :
] I T P Y S Typical outdoor evel
Threghold lineg dotted to stand out vE
200
0
9:05 AM 10:50 AM 11:20 AM
Session begins Windows opened, Session resumes,

- participants leave windows remain open
Start ig not random round number  * for coffee break

| Excellent placement of the explanahon
Source: Adam Ginsburg A cource! THE WASHINGTON POST

Notes by Francis Gagnon (Voila)
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https://twitter.com/chezVoila/status/1136629250528862208

Information

Understand your data and be accurate.

Be clear about the message of your visualization.

Select charts that successfully transport your story.

Visuﬂl | 0 Y T | TN

Follow design rules and data visualization principles.

Cédric Scherer



Your Turn!

We form groups and each group gets a number between 1 and 10.

- Open the image file(s) with the according number in the folder
exercises/4-1-data-communication

- Discuss the visualization with regard to the 4 levels of dataviz design.
- Overall, do you think it is a good or a bad visualization?
- What are details you like?
- How could one improve the chart?
- |s there another (potentially better) way to tell the story?
—Sketch it (and think about how you could build it with ggplot2)

Cédric Scherer



