Guidelines for effective
data visualisation

Direction Access to and Reuse of Public Information
Unit EU Open Data and CORDIS
Sector EU Open Data



The context

This training course is organized in the scope of OP project within the
ISA2 programme

ISA2 supports the development of digital solutions enabling public administrations,

businesses and citizens in Europe to benefit from interoperable cross-border and cross-
sector public services.

How OP is involved in ISA2?

OP is aiming at developing open data related activities in the areas of:
M Data visualisation

B Linked open data
B Persistent identification




Upcoming training & workshop sessions

m

Topic Type_ of Lux BxI
session | + webex

Garbage in, garbage out: how to assure data Training 30/04 13/05
quality for visualisation
Exploratory data analysis through data visualisation | Training 24/05 04/06
(R-ggplot)
Telling your story through data visualisation Training 25/06 28/06
Making great online data visualisations without workshop 26/06
coding
Going beyond bars and lines: practising non- Training 24/09 Sep-Oct
standard data visualisation
Making data visualisations like a pro: D3.js Workshop 25/09
Applying data visualisation best practices in real workshop 24/10

use cases

and webinars (topic like for the trainings) ... stay tuned!

Materials will be published on https://data.europa.eu/euodp/en/knowledge-center




sitemap | Legal notice | Contact | English (en) v

EU Portal

Access to European Union open data

EUROPA > EU Open Data Portal » Visualisations - % Share

Home Data Applications Linked data Visualisations — B ~ Developers’ corner About -

» Overview « Tools Knowledge center Projects Sandbox

Visualisation catalogue

The catalogue is a collection of visualisation tools, trainings and re-usable
visualisations for all levels of data visualisation expertise, from beginner to expert.

Total number of entries: 102

Tools viewall » | Browse tools by visualisation type
Leafletjs . L _ _ + 0o 0O
Open-source JavaScript library for mobile-friendly interactive maps. A o <
Input F t DD[] +* 0 +
) nput Formats: | GEoJsoN el
Bars Dots / Grids
bubbles
GeoJSON Editor (GEOD)
The GeoJSON Editor (GEOD) is a map editor allowing you to draw shapes Ol + - -;j'
a:-\nc".u" (lines, polygons) and create markers on a map, in a multilingual way. (T* * + .Ta.
Features can be exported an... | . ’: Uo

~——_ Input Formats: | cEQJsON || csv || zIP Infographics Lines Maps
Qutput formats: | GEQJSON | | Csv || zIP .

I &
'\ Basic Map (BMAP) + %O *

Basic map (BMAP) is a "light” version of the Commission Map service. It +
‘n,. allows configuring a simple, static map without the need to define business

Relations/ Shapes/ Other
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Data visualization events in 2019

o - EU Datathon 2019
Jtu.n |4 )
9 ” 4 I Publications Office *ﬂ._ﬁ
y TT of the Ewrapean Unia romania?019 eu

Date: 13 June 2019

Venue: Residence Palace - Brussels
Website: https://publications.europa.eu/eudatathon

EUI ATATH N

13 June 2019 - Bruss

e-mail: op-datathon®@publications.europa.eu

EU DataViz 2019 - Data Visualisation for the Public Sector

Date: 12 November 2019

Venue: European Convention Center - Luxembourg
Website: https://publications.europa.eu/eudataviz
e-mail: op-eu-dataviz@publications.europa.eu



https://publications.europa.eu/eudataviz
mailto:op-eu-dataviz@publications.europa.eu
https://publications.europa.eu/eudatathon
mailto:op-datathon@publications.europa.eu

Agenda
09:00

10:30

12:00 - 13:00

14:30

16:30

Introduction

Fundamentals and concepts of design
Coffee break

Fundamentals of data visualisation
Lunch

Choosing a chart type

Text-chart integration
Coffeebreak

Pitfalls to avoid

The Data Visualisation Checklist
Q&A




1.
INTRODUCTION




Participants

Institution/DG and role?
What data do you work with?
Experience in data visualisation?
Expectations for today?




2.
FUNDAMENTALS




Fundamentals
Gestalt

The whole is
something else than
the sum of its parts




Gestalt
Similarity
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Gestalt
Proximity
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Gestalt
Enclosure

O @

ON _
ON
ON _

O @

o O O O O

( XON NON )
_ BON NON
. BON NON
 BON NON

@0 0@




Gestalt
Figure-ground




3.
CONCEPTS OF DESIGN




m

"Graphic designers create and combine symbols,
images and text to form visual representations of
ideas and messages. They use typography, visual
arts and page layout techniques to create visual

compositions." . Wikipedia

"Perfection is achieved, not when there is nothing
more to add, but when there is nothing more to take
away."

- Antoine de Saint Exupéry

"Content precedes design. Design in the absence of
content isn't design, it's decoration”

- Jeffrey Zeldman




Concepts of design
The grid

Framework to structure
content

Columns, rows and gutters
Widely used

Both in print and in web
design

Winter
2007
Season

Vermont
Symphony
Orchestra

Aaron Copland
The Tender Land
January 2007

o1/12407
Middlebury College
Center for the Arts
8:00 pm

01/19/07

Johnson State College
Dibden Center for the Arts
B:co pm

ol1/26/07

Lyndon State College
Alexander Twilight Theater
200 pm

Eric Satie
Gymnopedie 1, 2
February 2007

oz2/03/07

Johnson State College
Dibden Center for the Arts
B:00 pm

02/10/07

Castleton State College
Fine Arts Center

E:00 pm

021707
Middlebury College
Center for the Arts
B:00 pm


https://en.wikipedia.org/wiki/Grid_(graphic_design)

Concepts of design
The grid

Almost all publication
software has some kind of
grid settings.

12 is a popular number of
columns in grids.

What do you think is the
reason for that?

—

Presentationl - Microsoft PowerPoint




Concepts of design
The grid

Why use the grid?

Grids align
Grids organize
Grids are flexible

Grids make readable

Broken grids are dynamic
Broken grids draw attention
Can be applied everywhere

Let you use the rule of thirds




.

Concepts of design
The grid

Guidelines Align visualisations to the grid of the
publication

Aligh elements of a chart




Fruit production

Pineapples
Melons
Oranges
Apples

Pears

6000

5120

5000

4320

3250

Fruit production

Pineapples [N c000
Melons _ 5120
Oranges _ 5000
Apples _ 4320

Pears _ 3250
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Concepts of design

Hierarchy

Does this text
invite you to
read it?

Hierarchy — it’s a big word, but an easy-to-implement (albeit
important) concept when it comes to typography. And this guide will
show you how to use it to improve your design projects. Even if
you’re not familiar with the term, you’ve likely run into typographic
hierarchy many times. Just picture in a newspaper, with a headline,
subheadline, and body copy. This is a classic example of three levels
of typographic hierarchy, an approach that’s still used today, both
in print and online. Newspapers from the early- to mid-20th century
offer especially exaggerated examples, like this one. These days,
our headlines or titles don’t have to be six inches tall to catch
readers’ attention, but the image above provides a dramatic
reminder of just what typographic hierarchy is all about —organizing
and formatting your type choices in such a way that readers or users
can clearly see what’s most important, which enables them to easily
navigate the layout at a glance and quickly scan to find the
information they’re looking for.
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Concepts of design

Hierarchy

Does this text
invite you to
read it?

Hierarchy — it’s a big word, but an easy-to-implement (albeit
important) concept when it comes to typography. And this guide will
show you how to use it to improve your design projects.

Even if you’re not familiar with the term, you’ve likely run into
typographic hierarchy many times. Just picture in a newspaper,
with a headline, subheadline, and body copy. This is a classic
example of three levels of typographic hierarchy, an approach
that’s still used today, both in print and online. Newspapers from
the early- to mid-20th century offer especially exaggerated
examples, like this one.

These days, our headlines or titles don’t have to be six inches tall to
catch readers’ attention, but the image above provides a dramatic
reminder of just what typographic hierarchy is all about —organizing
and formatting your type choices in such a way that readers or users
can clearly see what’s most important, which enables them to easily
navigate the layout at a glance and quickly scan to find the
information they’re looking for.
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Concepts of design

Hierarchy

Does this text HIERARCHY — it’s a big word, but an easy-to-
invite you to implement (albeit important) concept when it comes
read it? to typography. And this guide will show you how to

use it to improve your design projects.

Even if you’re not familiar with the term, you’ve likely run into
typographic hierarchy many times. Just picture a newspaper, with a
headline, subheadline, and body copy. This is a classic example of
three levels of typographic hierarchy, an approach that’s still used
today, both in print and online. Newspapers from the early- to mid-
20th century offer especially exaggerated examples, like this one.

Make it scannable

These days, our headlines or titles don’t have to be six inches tall to
catch readers’ attention, but the image above provides a dramatic
reminder of just what typographic hierarchy is all about —organizing
and formatting your type choices in such a way that readers or users
can clearly see what’s most important, which enables them to easily
navigate the layout at a glance and quickly scan to find the
information they’re looking for.




Concepts of design
Hierarchy

Wnsconsm A State Journal

‘A Giant Leap' for All of Mankind

Americans First
to Walk on Dead
Lunar Surface

ON THE MOON!

HEADLINE

(Level One)

SUBHEADS

(Level Two)

TEXT

(Level Three)




Concepts of design
Hierarchy

How is the visual hierarchy
built up here?

Map Layout

UBA Maritime Zones and Limits

DML

Cancun

MEXICO

BELIZE

HONDURAS

Croxht: Alwe TaE, Sourco: VL Flandars Marsime
Instituta, marincrogions g

Treaty, 2012

UNITED  Miom
STAIES

Mo boundary
{Tre

Intermad Waters

S
Gergaar1ert
Exddesive Eomamsc Ierw

Median koo

Cayman Islands
s

Mavitirss boundary

Madian e

Explanation

Lorem ipsum dolor sit amet, consectetuer
adipiscing clit, sed diam nonummy nibh cuismod
tincidunt ut laorect dolore magna aliquam erat
volutpal. Ut wisi enim ad minim veniam, quis
nostrud exerci tation ullamcorper suscipit lobortis

d
%

Mantree beundary 4

Acseement, 1977) A -

Maritime boundary
(Treaty, 15541

ha, .*
JAMAICA

Cuban Sovereign Areas Limits North

w America

Maritime Boundary
E o Medianline CUBA
§ e 200 nautical miles limit
- Contiguous zone
L | Territorial 5=
i © . - Lo ——— Straight baseline South
o America
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Concepts of design
Hierarchy

It goes without saying that font size matters

Font size is the one of the
strongest signals in the
visual hierarchy

The biggest letters
get the most
attention




Concepts of design
Hierarchy

Font weight Weight
Weight

Weight




Concepts of design
Hierarchy

Letter spacing SpaCing
Spacing

Spacing




Concepts of design Color

Hierarchy ‘

Visual hierarchy in data

visualisation
Stroke and stroke width

Opacity

Size




Concepts of design
Hierarchy

Visual hierarchy in
data visualisation

.

The data is the most important element:
it should be high in the visual hierarchy

Supportive elements, like axes and axes
labels, should retreat to the background

Font sizes of text elements should reflect

the hierarchy




Concepts of design
Typography

Sans serif:
« Simplicity
* Modern
* Minimal
» Screens

Serif:
 Traditional
 Ease of reading
* Body text

Sans serif

B

Seri:

Serif







STOP
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Concepts of design
Typography

Avoid playful and
"dated"” fonts

Comic Sans
Fapyrus
Handwritien

Times New Roman
Arial




Concepts of design
Typography

Combine serif and
sans-serif for body
and headings

Avoid playful and
"dated"” fonts

A sans-serif title

Aenean vitae volutpat dolor, id porttitor felis. Nulla tempor quis nislvel
accumsan. Donec ornare mollis ornare. Duis porta augue erat,

investibulum lorem rutrum quis.

Vestibulum vel velit ut augue euismodeleifend sit amet ut orci.

Maecenas varius dictum metus, quis varius duiiaculis id.

A serif title

Aenean vitae volutpat dolor, id porttitor felis. Nulla tempor quis nislvel
accumsan. Donec ornare mollis ornare. Duis porta augue erat, investibulum
lorem rutrum quis.

Vestibulum vel velit ut augue euismodeleifend sit amet ut orci. Maecenas
varius dictum metus, quis varius duiiaculis id.




Fruit production

Pineapples _ 6000
Melons 5120
Oranges 5000
Apples 4320

Pears 3250
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Concepts of design

Typography
Typography in data You can mix serif and sans-serifs, for example for
visualisation the chart title versus data labels
Space for text is usually limited on charts, so you
could consider a condensed font or reduce the
letter spacing
Choose a font that fits your publication and the
topic
For numbers, use a monospaced font with lining
'''''' 128,456,789.0 12345  123/45

w123, 456,789.0 678.90  1678.90




Concepts of design
Color

Colors have feelings
Is red good or bad?

What is happier: or
grey?

Do you want your banker
to wear a blue or an
suit?

Is it fresh or fresh?

.

b alamnce
warmth vibrant ex-
pansive demand attention
controversy flamboyant
en_erg& activity appetite social-
ization blood heat vigor passionate
intense fierce love danger exciting
strength irritating lips hearts sexy ro-
mance semnsuality impulsive leadership
courage competence independence orga-
nization self-motivation spirituality plea-
sure vitality will to win survival instinct intu-
ition entreprencurial desire fire stimulation
e sunshine trogjc.al enthusiasm fasci-
: iness creativity attraction success
ance illumination wisdom wealth
hnoss growth harmony fer-
sion experience novice
umbition greed jealous
:ace sky sea depth trus
h heaven mind tranquil-
:an water mineral preci-
nderstandina softness
royalty mobility luxury
nity mystery magic arti-
gloom frustration light
>cence purity perfec-
beginning cool sim-
rity angels sterility el-
‘'ormality evil fear
/n feeling author-
prestige  grief
armony




Concepts of design
Color

Let colors make
sense

Banana
Tomato
Orange

Grass




Concepts of design
Color

Color harmonies:
* Analogous

« Monochromatic
« Complementary
* Triad

Get inspired by art you
love

Adobe color wheel



https://color.adobe.com/create/color-wheel/

Concepts of design
Color

Contrast is the difference
in the color and
brightness between an
object and its
surroundings

Contrast determines
legibility of text

eve Colorable x +

Q - 0%+ 2 D jxnblk.com/colorable/de

Colorable Demos Text Demo Matrix Demo

Contrast

Contrast is the difference in luminance or color that makes an object (or its representation in an image or
display) distinguishable. In visual perception of the real world, contrast is determined by the difference in the
color and brightness of the object and other objects within the same field of view. Because the human visual
system is more sensitive to contrast than absolute luminance, we can perceive the world similarly regardless
of the huge changes in illumination over the day or from place to place. The maximum contrast of an image is
the contrast ratio or dynamic range.

Foreground Background
#AACCFF #222233
Hue 216° Saturation 100% Hue 240°

Colorable

npm

GitHub



http://jxnblk.com/colorable/demos/text/

Concepts of design

Color

Contrast determines
legibility, not only for
text but also for visual
elements in your
visualization

Optimised color palettes:

ColorBrewer

VIZ
PALETTE

@ & https://projects.susi

By: Elijah Meeks
& Susie Lu

PICK

Use Chroma.js

Use Colorgorical

Use ColorBrewer

E D I-I- #1700 2

#tibide 2

7 Colors 3@ #a8775 2
4@ teastos 2
5 @ #odd4bs 2

©#hex rgb
6 @ #9d02d7 2.

hsl

ielu.com/viz-palette B v »

Background color: it £,

Font color: @ #000000 £

COLORS IN ACTION

Charts made with Semiotic

Protanomaly - 0.66% Protanopia - 0.59%

Viz Palette



http://colorbrewer2.org/
https://projects.susielu.com/viz-palette

Concepts of design
Color

Guidelines

.

Avoid colors and color schemes with strong
connotations or cliche color schemes

Let colors make sense
Use color consistently

Use tools to pick harmonious color palettes

Assure enough contrast

Think about color blindness




Concepts of design
Negative space

Can you see it?

X

EXpress

=
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Concepts of design

Negative space

Hierarchy — it’s a big word, but an easy-to-implement (albeit
important) concept when it comes to typography. And this guide will
show you how to use it to improve your design projects. Even if
you’re not familiar with the term, you’ve likely run into typographic
hierarchy many times. Just picture a newspaper, with a headline,
sub-headline, and body copy. This is a classic example of three
levels of typographic hierarchy, an approach that’s still used today,
both in print and online. Newspapers from the early- to mid-20th
century offer especially exaggerated examples, like this one. These
days, our headlines or titles don’t have to be six inches tall to catch
readers’ attention, but the image above provides a dramatic
reminder of just what typographic hierarchy is all about —organizing
and formatting your type choices in such a way that readers or users
can clearly see what’s most important, which enables them to easily
navigate the layout at a glance and quickly scan to find the
information they’re looking for.
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Concepts of design
Negative space

Hierarchy — it’s a big word, but an easy-to-implement (albeit
important) concept when it comes to typography. And this guide
will show you how to use it to improve your design projects.

Even if you’re not familiar with the term, you’ve likely run into
typographic hierarchy many times. Just picture a newspaper, with a
headline, sub-headline, and body copy. This is a classic example of
three levels of typographic hierarchy, an approach that’s still used
today, both in print and online. Newspapers from the early- to mid-
20th century offer especially exaggerated examples, like this one.

Make it scannable

These days, our headlines or titles don’t have to be six inches tall to
catch readers’ attention, but the image above provides a dramatic
reminder of just what typographic hierarchy is all about —organizing
and formatting your type choices in such a way that readers or users
can clearly see what’s most important, which enables them to easily
navigate the layout at a glance and quickly scan to find the
information they’re looking for.
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Concepts of design
Negat]ve Space Hierarchy — it’s a big word, but an easy-to-implement (albeit important)
concept when it comes to typography. And this guide will show you how to

. use it to improve your design projects.
Negative space:
Even if you’re not familiar with the term, you’ve likely run into typographic

* Increases leglblllty hierarchy many times. Just picture a newspaper, with a headline, subheadline,

« Easier on the eye and body copy.

* Guides attention This is a classic example of three levels of typographic hierarchy, an approach
that’s still used today, both in print and online. Newspapers from the early- to

Use negative space mid-20th century offer especially exaggerated examples, like this one.

(Whitespace) to let your  Make it scannable
visualisation breath These days, our headlines or titles don’t have to be six inches tall to catch

readers’ attention, but the image above provides a dramatic reminder of just
what typographic hierarchy is all about —organizing and formatting your type
choices in such a way that readers or users can clearly see what’s most
important, which enables them to easily navigate the layout at a glance and
quickly scan to find the information they’re looking for.




Concepts of design

The grid
Hierarchy
Fonts

Color

Negative space




4.
FUNDAMENTALS OF DATA
VISUALISATION




Preattentive features

Color




Preattentive features

Size




Preattentive features

Position




Preattentive features
Rotation
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Preattentive features

Shape




Data visualisation is

mapping data to
color
size
position
rotation
shape
sO we can go from interpreting numbers to
spotting patterns immediately *




Gestalt
Similarity
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Gestalt
Proximity
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Gestalt
Enclosure

O @

ON
ON
ON

O @

o O O O O

C XX NON )
. NON NON _
 NON NON
. NON NON

( HOX NOX )




Gestalt:
Figure-ground




Gestalt:
Figure-ground




Gestalt:
Figure-ground




Excercise
Data encodings

Exercise:

How can you represent 2
numbers?

16



#5d7c61 #8c704a | #92a488

THE ADVENTURES OF

TINTIN

" EXPLORERS
ON THE MOON

N




Fundamentals of
data visualisation
Encodings

Some encodings are

more effeciently
decoded by the reader

Allows more
accurdaie comparisons

Allows more
generic comparisons

2D position along common, aligned scale

’ | ¢
|I| ' 0

2D position along common, but unaligned scales

lLLlLiLL

tength

e

Colour hue

Angle

g

’ [
>

/
(P — V ll P

Colour intensity



d.
CHART CHOOSERS




Chart choosers
Visual Vocabulary

By the Financial Times

?

ol

Visual
vocabulary

ft.com/vocabulary

O'® & m

Sl el el e

FT



https://github.com/ft-interactive/chart-doctor/blob/master/visual-vocabulary/Visual-vocabulary.pdf

Chart choosers
Dataviz Project

By Ferdio

[} Bl Dota Viz Project | Collectionof X | =+

®
&« C - 1w00% + (@ datavizproject.com

ferdio ALL FAMILY ~ INPUT ~ FUNCTION ~ SHAPE ~

Sankey Diagram Alluvial Diagram Donut Chart Radial Bar Chart ““\\\6‘
A\
o
8
<

Rog. l

Matrix Di; (Roof Radial Histog Sorted Stream Graph Fishbone Diagram Pictorial fraction chart
N/ .
2 oot

Isoline Map Flow Map Exploded View Drawing Arc Diagram Pictorial Stacked Chart

%

datavizproject.com)data-type/matrix-diagram/



http://datavizproject.com/

Exercise

Choosing a chart type

Dataset:

» yearly gdp/capita,
2008-2017

* By EU country

In what different ways
could you visualise this
data?

For what kind of story or
message would you choose
one over the other?

Country Year GDP/capita
Belgium 2008 30100
Bulgaria 2008 11100
Sweden 2017 36300
UK 2017 31600




Chart choosers
Chartmaker
Directory

By Andy Kirk and the
visualisation community e e

(+) THE CHARTMAKER DIRECTORY

..§
i
Y
£
§
i
5
:
H
g
H
£



http://chartmaker.visualisingdata.com/

6.
TEXT AND VISUALISATION
INTEGRATION




Text - visualisation
integration
Text on charts

Titles (or at least units)
are needed to interpret a
visualisation

Datalabels provide
hierarchy: not all data
points are equally
important

6,000,000

5,000,000

4,000,000

3,000,000

2,000,000

1,000,000

21/03 12:00

22/03 12:00

23/03 12:00

24/03 12:00

25/03 12:00

26/03 12:00 27/03 12:00




Text - visualisation
integration
Text on charts

A descriptive title tells the
story

Optional subtitle can give
details and metadata

Source and credits make
the chart selfcontained

Almost 6 million Brits signed up to stop Brexit

Petition to Revoke Article 50 and remain in the EU - Sign Up Count

5.87 million
6,000,000

5,000,000

4,000,000

3,000,000

2,000,000

1,000,000

21/03 12:00 22/03 12:00 23/03 12:00 24/03 12:00 25/03 12:00 26/03 12:00 27/03 12:00

Based on Ben Howard * Source: petition.parliament.uk - Get the data + Created with Datawrapper




Text - visualisation
integration

Text on charts
Annotations make the

reader focus and tell the
story even more

Almost 6 million Brits signed up to stop Brexit

Petition to Revoke Article 50 and remain in the EU - Sign Up Count

5.87 million
6,000,000 More then
1.6 million
signups on
Friday
5,000,000
4,000,000
3,000,000
2,000,000
1,000,000
21/03 12:00 22/03 12:00 23/03 12:00 24/03 12:00 25/03 12:00 26/03 12:00 27/03 12:00

Based on Ben Howard - Source: petition.parliament.uk * Get the data * Created with Datawrapper




Text - visualisation
integration
Text on charts

.

Tell the message of the chart in the title
Optional subtitle

Always specify the units of the data

Use data labels to indicate hierarchy
Use annotations to tell the story

Make your visualisation self contained: data

source, author/graphic source *




Text - visualisation
integration
In publication

.

Keep charts on the same page as their
reference in the text

Don’t repeat the message
Don’t contradict the message

Reinforce: explain in the text, show with a

visualisation




Text - visualisation
integration
The medium

Online

.

Make sure scaled text is legible on all screens
Maximum size for big screens

Use a resolution that is high enough, also for HD
screens

Keep fluid integration in mind: chart can be to
the side of the reference, but also above or
below

Consider flipping the chart orientation on small

screens *




The outgoing Italian parliament

Seats in the Chamber of Deputies

Centre right

Other centre

Mixed Group
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Brothers of Italy 12




The outgoing Italian parliament
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Text - visualisation
integration
The medium

Paper Boil the message down (space is limited)

Fixed integration: you can be creative
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Text - visualisation
integration
The medium

Slides Use big font sizes

Use horizontal chart orientation
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PITFALLS IN DATA
VISUALISATION




Pitfalls in data
visualisation

. ,
What is going wrong here? NN
DENKEN.DURVEN.DOEN.

Don’t cut barts

Make text run horizontal

Hoe lang werkt men in
de rest van de wereld?

~ Gemiddelde effectieve pensioenleeftijd 2012

Bron: Oeso




Pitfalls in data
visualisation

What is going wrong here?

Don’t cut time axes

EXTREME ARMOEDE BEDRAAGT NOG SLECHTS
EEN VIERDE VAN KWARTEEUW GELEDEN

LB s SO0

30 37’]% 1500
20 . 1000
10 g 500
o 9,6%

1990 1999 2012 2015

IN ZWART AFRIKA NEEMT EXTREME ARMOEDE ECHTER
VEEL MINDER SNEL AF (in procent)

70 .

Oost-Azié

S0 S I RS - - S i TP e e - S WAFEATRE"
Zuid-Azie

20 Latijns-Amerika

1990 1999 2012 2015

IN ABSOLUTE CIJFERS STEEG HET AANTAL AFRIKANEN
DAT IN EXTREME ARMOEDE LEEFT (in miljoen)

Zwart Afrika

200 JatiinszAmerika. :
Europa en Centraal-Azié \
‘ ___—4:
1990 1999 2012 2015

Bron: Wereldbank




Pitfalls in data
visualisation

What can go wrong here?

Label directly

What Happened To Women In
Computer Science?

% Of Women Majors, By Field

50% Medical School
Law School

40% Physical Sciences

30%
20% Computer Sciences

10%

0,
OAJ| I I I I el




Pitfalls in data
visualisation

.

18
16
14
12
10

[ S L% B O = 1 I 1

Default Chart Line Colors

Default Chart Fill Colors




Pitfalls in data
visualisation

Use colors deliberately

Use colors hierarchically
(make grey your best
friend)

Chicken and Beef
Retail weight available per capita, in pounds

Higher animal-feed
9 4 .1 prices lower total
peak beef meat consumption 8 8 4

’ peak chicken
AN +142% from 1970

US. Dietary Goals N
offer red-meat ~
caution

llllllllllllllllllllllllllllllllllllllllllllll
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Pitfalls in data

MONSTROUS COSTS

V.i Sua l] Sati on Total House and Senate campaign expenditures, in millions

Is this a good chart?
$300

Be careful with "chart

junk” 250
200

+ 150

100
50
0

1972 74 76 ‘78 ‘80 ‘82 est.




Calories per 100g for different foods  r@rench

Fries
E Potato

Chips
B Bacon

B Pizza

0O Chili Dog

French Potato Bacon Pizza ChiliDog
Fries Chips

Type of Food




Remove
o |mprove

(the data-ink ratio)

Darkhorse Analytics darkhorseanalytics




Remove
o improve

the pie chart edition




Pitfalls in data

visualisation

Widht-to-height ratio

Axes that encode data should have enough space to show the data

450
400
350
300
250
200
150
100

50

370.7
o
24.0'1 226.5 220.8
\/._ o
@ e )
138.3 134.7 127.0
2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

=== ToOtal consumption of chemicals (hazardous and non-hazardous)
- Hazardous to health
—=Hazardous to the environment



Pitfalls in data
visualisation

37,7 69,2

gemeenten besparen gemeenten besparen
op sport op sport

What is wrong here?

201

130 van de 308 gemeenten
stuurden een antwoord
(responsgraad van 42,2%)




Pitfalls in data
visualisation

Scale circles by area,
not radius




Pitfalls in data

visualisation

What’s going on here?

US spending on science

$30 billion

$25 billion

$20 billion

$15 billion

1999

1999

Suicides by hanging, strangulation and suffocation

2000

2000

US spending on science, space, and technology

2001

2001

correlates with

2002 2003 2004 2005 2006

2002 2003 2004 2005 2006

-®- Hanging suicides - US spending on science

2007

2007

2008

2008

2009

2009

10000 suicides

8000 suicides

6000 suicides

4000 suicides
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Pitfalls in data
visualisation

What’s going on here?

Swimming pool drownings

140 drownings

120 drownings

100 drownings

80 drownings

1999

Number of people who drowned by falling into a pool

2000

2001

correlates with
Films Nicolas Cage appeared in

2002 2003 2004 2005 2006

2007

2008

2009

1999

2000

2001

2002 2003 2004 2005 2006

-8 Nicholas Cage -+ Swimming pool drownings

2007

2008

2009

6 films

4 films

2 films

0 films

abe) sejoydin




Pitfalls in data
visualisation

What’s going on here?
Don’t double the axis

Per capita cheese consumption
correlates with

Number of people who died by becoming tangled in their bedsheets

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
33lbs
o
@
E
=
g 31.5Ibs
o
@
vl
Q
[+7]
S 30bs
28.51bs
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

-8~ Bedsheet tanglings-+- Cheese consumed

800 deaths

600 deaths

400 deaths

200 deaths

sbuijbuey j9ayspag




Pitfalls in data
visualisation

What’s going on here?

Be careful with
scatterplots,
correlation is not
causation

Nobel Laureates per 10 Million Population

35+

25+

20+

154

104
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e S

China Brazil

—_— Germany
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5 10
Chocolate Consumption (kg/yr/capita)

15




Pitfalls in data
visualisation

What’s going on here?

Don’t do 3D




Pitfalls in data |
visualisation s

Czechia
Denmark
Germany

Estonia

Sort on the data
Greece
Spain
France
Croatia

Italy
Cyprus
Latvia
Lithuania
Luxembourg
Hungary
Malta
Netherlands
Austria
Poland
Portugal
Romania
Slovenia
Slovakia
Finland
Sweden
UK

Iceland
Norway

Turkey

Obesity rate by country Obesity rate by country

In percent, 2014 In percent, 2014
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Pitfalls in data
visualisation

Countries by gdp
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Pitfalls in data

visualisation .
Ireland, Netherlands and Austria

Tell the stor . .
/ are the richest EU countries




Pitfalls in data
visualisation

Do you think this a good chart?

: 38292

30% 1 r 1000
33701

268% 1 "

£ 9335
. b 200
18% 1

b 300

14% 1

Annual growth rate

10% 1 “58%

Annual growth rate nnual growth rate

Annual growth rat: 700

Growthrate onthe s ame quarter of the previous year (%)
{sau03 ony Uy} spoob jo yBlanm ssoun

_2,«'{3% <2 7% BAnnual growth ra -
o f—r— +1.9%
Annualgrowth rate
+0.2%
2% —e
-5% 1 —_—
r 500
-0.2% _UV.G% —
-10% Annual growth rate

\&nnual growth rate

14% |

400
-18% A -12.0%
#nnual growth rate
-Z% 300
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“T'll pause for a moment so you can
let this information sinkin.”




Pitfalls in data
visualisation

Alternative: small
multiples

After Great Recession, debt increased substantially in most G-7 economies
Total gross debt as a share of GDP in the Group of Seven nations

Italy Us. France Canada UK Germany

S~
Great Recession
'06 16 '06 16 ‘06 16 ‘06 '16 '06 16 '06 '16 06 16

Note: Gross debt represents total liabilities of all levels and units of government — national, state/provincial and local — less
liabilities held by other levels or units of government, unless otherwise noted by source.
Source: The International Monetary Fund, World Economic Outlook, accessed Sept 7, 2017.

PEW RESEARCH CENTER




Pitfalls in data
visualisation

Ozone concentrations
in the northern
hemisphere: a clear
front between the
yellow and the green
areas?

Latitude (degrees)

200

-120

250

350
Ozone (DU)

TCO
T

180




Pitfalls in data
visualisation

Sometimes the patterns
are in the color scale, not
in the data

Use perceptually uniform
color scales for encoding
numbers with color

jet

geosoft

viridis

coolwarm

Ill
1L
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Pitfalls in data
visualisation

Average Annual Precipitation

More arguments against
rainbow color scales
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Pitfalls in data
visualisation

Average Annual Precipitation

More arguments against
rainbow color scales

Legend (in inches)
. Under 14 . 3dto 38
B lito1s  [] 3Btod2
B 5t022 I $2tds
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What’s wrong here?

All maps lie, especially
Mercator world maps

North Korea’s missile threat

Type Maximum range Payload Status

Nadong . 1,300 km (810 miles) 700 kg (1,550 paunds) - Currently deployed

Taepodong-1 @ Up to 10,000 km Several hundred kg Test failed 1998, not yet operational.
Taepodong-2 é 10,000-15,000 km Several hundred kg 'No,tyéttéted : '

Source: Task Force for US Koeea Policy, Centre for Intemnational Palicy
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The Dataviz
Checklist

Evaluate a chart, based on

25 guidelines datavizchecklist.stephanieevergreen.com

For effective communication of data with
visualisations

Evaluate your work or others work and learn
the guidelines
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Resources

Gestalt

interaction-design.org/literature/article/the-law-of-similarity-
gestalt-principles-1

daydreamingnumbers.com/concepts/gestalt-laws-data-
visualization

medium.com/®@ELlijah_Meeks/gestalt-principles-for-data-
visualization-59f18f20bd40

Grid
15 reasons Why a Grid Based Design Will Improve Your Designs

Visual hierarchy
gistbok.ucgis.org/bok-topics/visual-hierarchy-and-layout

Typography for numbers
invisionapp.com/inside-design/best-free-fonts-for-numbers/

Preattentive Attributes

daydreamingnumbers.com/blog/preattentive-attributes-example/

Pitfalls in visualisation

data-to-viz.com/caveats.html

geckoboard.com/learn/data-literacy/data-visualization-tips/

Tools
Color wheel

Visual Vocabulary

Dataviz Project

Chartmaker Directory
Viz Palette

Blogs
Datawrapper Weekly Chart

Financial Times Chart Doctor (paywall)

Books

The Functional Art (Alberto Cairo)

Effective Data Visualization (Stephanie Green)
Data Points (Nathan Yau)



https://www.interaction-design.org/literature/article/the-law-of-similarity-gestalt-principles-1
http://daydreamingnumbers.com/concepts/gestalt-laws-data-visualization
https://medium.com/@Elijah_Meeks/gestalt-principles-for-data-visualization-59f18f20bd40
https://www.canva.com/learn/grid-design/
https://gistbok.ucgis.org/bok-topics/visual-hierarchy-and-layout
http://www.invisionapp.com/inside-design/best-free-fonts-for-numbers/
http://daydreamingnumbers.com/blog/preattentive-attributes-example/
https://www.data-to-viz.com/caveats.html
https://www.geckoboard.com/learn/data-literacy/data-visualization-tips/
https://color.adobe.com/create/color-wheel/
https://github.com/ft-interactive/chart-doctor/blob/master/visual-vocabulary/Visual-vocabulary.pdf
http://datavizproject.com/
http://chartmaker.visualisingdata.com/
https://projects.susielu.com/viz-palette
https://blog.datawrapper.de/category/weekly-chart/
https://www.ft.com/chart-doctor

