Turning research data
iInto powerful visuals

Graphical representation of data
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Session 1 Graphical representation of data

homework assignment part 1

Session 2 Producing and designing data visuals

homework assignment part 2

Session 3 Visualizing scientific research
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principles

The importance of data visualization
Historic data visuals

What is a good data visualization?
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15’ break



Introductions

2004 - 09
Engineering physics (Ghent University)
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Founded Baryon
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Introductions
What’s your name?
What's your research?

Why are you here today?



X Y
55.3846 ST
51.5385 95.0256
46.1538 94.4872
42.8205 91.4103
40.7692 88.3333
Dl 84.8718
35.6410 79.8718
88.0769 77.5641
28.9744 74.4872
26.1538 71.4103
23.0769 66.4103
22.3077 61.7949
225070 7172
283333 52.9487
25.8974 51.0256
29.4872 51.0256
32.8205 51.0256
35.3846 51.4103
40.2564 51.4103
44.1026 52.9487
46.6667 54.1026

X Mean: 54.26
Y Mean: 47.83
X SD 16.76
Y SD 26.93
EOlE e -0.06
g 120
; 100 - e® %o y
o' ..
80 ... o::..o' -
60 . o . . .o
..oooc o"..~ - %
40 o * ....0': ° ...'o
:.. ® .. ® g @ ..
e ocee o .. S
20 ..... eoe ®
.a.‘:‘oo eq o0 0
0 ’ $
0 20 40 60 80 100 120

n o wmwowowmowmwo wmowmo
mﬁﬁmmmmhhwwmma

X values

autodeskresearch.com/publications/samestats



https://autodeskresearch.com/publications/samestats

X Mean: 54.26
Y Mean: 47.83
X SD : 16.76
Y SD : 26.93
Corr. : -0.06

100 - L] im0 100 L
. LY
o LI -
* .
L] .. L
80 . B0 80 . b o
. .... * &
.
s = w
60 (] . 0 - . ‘. .
L] ' L]
. - - . .
< :?
40 - &0 40 * 'r * o
L
o, --’-
20 . 20 20 - . . *
L] .' L3 .
o o _° -
. . ..“ .
) 0 ] . %
0 20 40 50 80 100 [ 2 a0 60 a0 100 0 20 a0 a0 a0
x x x
100 100 100
. L]
’,c = sswme s etme
.
a 5 § 80 DY P wt, o0 % o 1
. a0 ge 2 y ®emm oo Semastecmm * o 8o
& . L .
o® *s o 3
&n .‘ * 4] g0
,..:' .’: = = em Sevemeess meas o ee
.
: o 3 . .
f oe
- Ll L R S Pagoeseen o
.
20 ... 2 (R ncﬁ‘-'ﬁ"'\&-?-t . . 20
.
'0.; ® 0ccsod ®mer S8 0 @ %%
L
0 . % 0 0
0 2 0 50 60 100 0 7 0 60 0 100 0 20 £ [ a0
1o 100 100
. o .
P #5%e. . .
o "’“"o\o. 80 v o nf RED "'\ﬁ.\ ) PR
ot L o Ca
50 ° 1 60 ] edtlidely 2. 50 L
7 . . “ o
s . - . = '-
.
@ -.l i) *s < .: i i s
L ] " *
. & . LY
. * gt A < L]
. o2 . > o't
L 1Y . - 5 e
20 o, o .'l' 2 ‘s S Ky 0 s R
N, »” [ : N
. o ® .

s

wmapwes e o

wot cage €

‘e %

tem qmmme Weos
sa® W mdmme 0w d % ciihes

.
se g



Why visual data communication?

INFORMATION
DENSITY

better at summarizing
large amounts of
information




Why visual data communication?

INFORMATION
DENSITY
better at summarizing

large amounts of
information

ATTRACTIVE

better at catching
the reader’s
attention
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Why visual data communication?

ATTRACTIVE

better at catching
the reader’s

attention

INFORMATION
DENSITY
better at summarizing

large amounts of
information

EASIER TO
UNDERSTAND

thanks to dual
coding and better
knowledge retention
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Dual-coding theory

a combination of
visual stimuli (pictures) and verbal stimuli (words)
stimulates the brain to make connections
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Sketchnoting

combining simple illustrations
with small amounts of text
= a great way of note-taking



Flattening the curve delay of the

outbreak peak
'

Daily number
of cases

reduction of
peak height
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protective measures
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How should I protect myself?

There are some basic precautions you can take, which are the same as

what you should be doing every day to stave off other respirg

diseases. You've seen the guidance before: Wash your hands ﬂ

Cover your nose and mouth when you sneeze. And when yo | I,]I_{ FLATTEN fH E CUFVE EXPLANATION
stay home from work or school and drink lots of fluids. =]

The CDC recommends washing with soap and water for at le}
seconds after using the bathroom, before eating and after bld
nose or sneezing. It also advises not to touch your eyes, nose

and to clean objects and surfaces you touch often.

Read more about preparing for coronavirus here.

Return to top
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Where has it spread in the world?

#FLATTENTHECURVE

Reported deaths Reported cases

997,000 33,087,000

Cases j for p: i Raw

® Count Change over time
Recovered 72

Healthy 12
[ O .
Sick 116
. ®
R
. o
. i * o .
@ :
20
Change from Sept. 21
Country Reported cases ¥ Total Pct. Deaths
us. 7,082,976 272,069 +4% 204,370
India 6,074,702 «587,122 +11% 95542
Brazil 4,732,309 < 187,680 +4% 141741
Russia 1,154,299 - 49,251 +4% 20,299
Colombia 813,056 - 47,980 +6% 25,488
Peru 800,142 31,247 +4% 32,142

Mexico 730,317 229,737 +4% 76,430

Health

Why outbreaks like coronavirus
spread exponentially, and
how to “flatten the curve”

By Harry Stevens

PLEASE NOTE
The Washington Post is providing this story for free so that all readers have

access to this important information about the coronavirus. For more free
stories, sign up for our daily Coronavirus Updates newsletter.

After the first case of covid-19, the disease caused by the new strain
of coronavirus, was announced in the United States, reports of
further infections trickled in slowly. Two months later, that trickle

has turned into a steady current.

[Lea en espatiol | Leggi in italiano | 4 slo Jid! 1ds (4| Lire en
| HAGE Tt | 6les: w4 | Leia em portugués |
no pyccxu | Lesen Sie auf Deutsch | Lees in het
| Precitajte si po Slovensky | 9151/ "G | f?a‘?ﬁfuéj

»2,179
the U.s. cases

Feb.1 Feb. 15 March 1 March 13

lore the number of cases over time.

ed exponential curve J has experts worried. If the
cases were to continue to double every three days, there
would be about a hundred million cases in the United States by

May.
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The,.
Guardian

For200vyears

The Washington Post to expand graphics and
design teams with 14 new positions

The new roles will allow The Post to produce more visual journalism in response to news
developments.

News Opinion Sport Culture Lifestyle

By WashPostPR & O O
June 26, 2020

The Washington Post today announced plans to add 14 new positions to tl DE
design teams, expanding its visual journalism to communicate informatio o
and powerful ways. The job postings will be accessible at careers.washingt

the Coming weeks NIEUWS > DOSSIERS

. Hetjaarin datajouma]iSﬁEk Guardian Masterclasses
The Economist @ ... [ps of explaining com Data visualisation: A six-week visual storytelling
@TheEconomist or readers,” said Mar programme
raphics editors and d

Over six consecutive weeks, this high-impact and practical
workshop will give you the tools to transform your datasets into
stunningly memorable visuals - with experts Adam Frost and

Off the Charts launches next week. It's a newsletter

s, strengthening our
containing the best of our data journalism from the 8t 8

< that is driven by raj

team behind @EconDailyCharts. Sign up: econ.st Telsasseuce

Online workshop
/ 3 q haNGW Dates: Six consecutive Thursdays, from 4 November until 9
Tweet vertalen December 2021

Times: 2pm-5pm (GMT)

We're launching a
data newsletter

©Mediafin

28 december 2020 12:02

Off the Charts
De beste datavisualisaties en -analyses waar De Tijd dit jaar aan gewerkt heeft.
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363 field goals made out of

| 3 | 851 attempts this season: 42.7%

SHOOTING PCT. FROM 20 FT. AND LONGER

arrr I

- .
= "137.4% 38.9% 39.0%
~24 feet ~14 feet

Half court

o\
Shots he took and missed

r 1 488 misses this season

POINTS PER GAME
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journalists

financial institutions
researchers
marketing agencies
organisations
governments
technical start-ups
food producers

mobile health apps

complex insights

large amounts of data

technical information

readers
clients

general public
platform users
members
consumers
patients
students

management
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Egyptian map
around 1150 BC

Babylonian world map
around 600 BC

Roman map
around 350 BC
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The inventor of the bar, line and pie chart
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_ DIAGRAM or rar CAUSES or MORTALITY
APRIL 1855 1o MARCH 1856. IN THE ARMY IN THE EAST.

1.
APRIL 1854 r7o MARCH 1855.

k2
2z
m

BULCARIA

The Areas of the blue; red, & black wedges are each measured. from.

the cenlre as the- common periea.

The blue wedges measured from the cenire of the circle represent area
for area the deatles from-Freveniible oy Mitrgable Zymotice deseases; the
red wedges measured fiom the cenire the deaths (rom wourdds;, &the
black wedges measured. from the cerndre lhe deaths from all other causes.

Trhe black Lne across the ved triangle in Nov? 1854 marks the boundary
of the deaihs Trome all other cauises diuring the monity.

I October 1854, & April 1855, the black area -cotncides wrtly the red.
wvdanuary & February /858 the blice cotnctdes with the black:.

The entire areas may be compared by following the blice. the ved & the
black lines enclosing them-.

Florence Nightingale
1858
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What is a good data visualization?
Group exercise

Each group receives a set of data visuals to discuss.

As a group, choose your most favorite
and least favorite data visual
and explain why.




3¢ Break

All the slides and all the links:

baryon.be/dataviz-resources



https://baryon.be/dataviz-resources

CLEAR

requires
communication
skills

This is where

great data visuals live .

CORRECT

requires
analytical
skills

BEAUTIFUL

requires
design skills
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Mushroom is the UK's most liked pizza topping

Generally speaking, which of the following toppings do you like on a pizza? Select as
many as you like

60%
Peppers

42%
Sweetcorn
497% &
Bacon
26%
Spinach

56%

Pepperoni

51%

o
42 7 Tomato
Pineapple (as a topping)
61% — & il
Ham 65%

Mushrooms

Other items not depicted include; onions (62%), chicken (56%), beef (36%), chillies (31%),
jalapenios (30%). pork (25%), tuna (22%), anchovies (18%). 2% of people say they only like
Margherita pizzas

YouGoV | yougov.con

misleading
charts

clear
eorrect
beautiful
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Introduction

Communication
principles

The importance of data visualization
Historic data visuals

What is a good data visualization?

Identifying your message
Adapting to the audience

Signal-to-noise ratio

15’ break
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Communication principles
1. Identify your

2. Adapt to your

3. Improve the = =



The basic model of communication

MESSAGE

SENDER AUDIENCE

communication channel




Communication principles

1. Identify your message

2. Adapt to your

3. Improve the = =



A good chart shows the data,
a great chart tells a story.
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story

US per capita consumption of poultry and livestock
B Pork M Beef M Chicken

100 pounds
80
60
40

20

1970 1980 1990 2000 2010 2020

Data: National Chicken Council

Americans are eating more chicken than ever before
U.S. per capita consumption of chicken has more than doubled since 1965.

100 pounds Chicken
80
60 Beef
40 Pork
20
0
1970 1980 1990 2000 2010 2020

Data: National Chicken Council
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Identify your message

list available data and illustrations
explore, refine, combine, complete
look for outliers & surprises
separate main and side issues
define key message(s)

limit yourself




LARGEST BANKRUPTCIES
IN HISTORY

Last week, General Motors began the fourth largest bankruptcy proceedings
in history, joining the many other large and venerable companies that have
sunk to the bottom during this economic crisis. In fact, eight of the 20 largest
bankruptcies have happened during the last two years of crisis. Hereis a

look at the biggest sinking ships in business history.

Bank of New England

$103.9B

WerldCom

BOAT TO PRE-BANKRUPTCY ASSETS (in billions)

-
$25-%28

$29 - $60

$61 - $65

$91-3104 $105 - $327 $328 - $691

PRE-BANKRUPTCY ASSETS (in billions) / Company

SOURCE BankruptcyDala.com

Always With Honor




Identify your message

list the available data and illustrations
explore, refine, combine, complete
look for outliers & surprises

separate main and side issues

define key message(s)

limit yourself




Alain Aspect John F. Clauser Anton Zelilinger



Cecil Frank Powell
The Nobel Prize in Physics|1950

Born:|5 December 1903 Tonbridge, United Kingdom

Died:|9 August 1969/ Italy full name

year of award
date of birth

Affiliation at the time of the award: Bristol University, Bristol,

United Kingdom ,
place of birth

Prize motivation: "for his development of the photographic date of death
method of studying nuclear processes and his discoveries P rize share
regarding mesons made with this method. pi cture

Photo from the Nobel Prize share: 1/1

: : . gender

oundation archive.



Average age Number of laureates

100 3.5

3 @ o @& G B GEDeED
90 ®

0 @ 00 @&
1880 1900 1920 1940 1960 1980 2000 2020 2040

Laureate birth place

20 e ’: ® ain
1900 1920 1940 1960 1980 2000 2020 o ® .‘?
{ @

gender balance

Men: 218
Women: 4

Get the data - Created with Datawrapper



New York, USA

15 LAUREATES BORN HERE

The Nobel Prize in Physics
114 years, 108 prizes, 198 laureates

25 YOUNGEST 88 OLDEST 2 HIGHEST NUMBER
LAUREATE LAUREATE OF PRIZES WON

A

William Lawrence Bragg Raymond Davis Jr. John Bardeen
1915 2002 1956, 1972
Laureates' gender Most successful research domains
MALE 196 PARTIGLE PHYSICS = (34
. FEMALE » 2 ATOMIC PHYSICS ——— 28
CONDENSED MATTER e 78

INSTRUMENTATION 20
NUCLEAR PHY: e | T
), FLECTROMAGNETISM seeeme 14
Laureates’ birthplace (4 ASTROPHYSICS —— 13
FUROPE /

QUANTUM MECHANICS =11
OPTICAL PHYSICS —— 10
SUPERCONDUCTIVITY ——9
x SUPERFLUIDITY == &
Marie Sktodowska-Curie  Maria Goeppert-Mayer FLECTRODYNAMIES — 6
1903 1963 SEMICONDUCTORS = &

19 19 19 19 g 19 19 19 19 19 20 20
010203 040506070809 10111213 141516 171819 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 30 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80 81 82 B3 B4 85 86 87 88 89 90 91 92 93 94 9596 97 9899 00 01 02 03 04 05 06 0708 09 10 11 1213 14

AVERAGE AGE
OF LAUREATES
AVERAGE LIFESPAN
25 4FTER NOBEL PRIZE
LAUREATES
ARE STILL ALIVE




1947 2075
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Medicine
213 men, 12 women (5.3%)

Mame SkIudnwska -Curie Andrea G
arize shae:

Physics
2118 men, 4 women (1.8%)

1901

2\

) 1903 2020 B R
| Ve Sodouske Cure Carolyn Bero "\ Marie Sktodowska-Curie Andrea Ghez
\\\W prize share: 1/4 prize share: 1/4

Chemistry

W%m WIMW“WWWHI
il

o SHIIMI 1 IMHP“I 1
; g LR
st T RRRRRTRRRREEIRRY [HRSRRSTRREREET

%II'I I|I| II|I|I|| |I| MMM AINATY ~ Physics

Literature 21 8 men, 4 women (1 8%)

Women of the Nobel Prize

1905 20
Eertha von Sutiner Maria Re:

iz s 17 s Infographic design: Koen Van den Eeckhout (@koen_vde | www.baryon.be)
Women of

A0 TRRD ARl e
_ ML IFATN
the Nobel Prize §II|||I

Peace
92 men, 30 organisations, 18 women {12.9%)
2009 20
Elinor Ostrom Eslher Duflo
prize share 172 wize share 148
The Nobel Prize exists since 1901, In those 122 years, I |I|I | || | |i||||| E ilililll
the Prize was awarded 898 times to 2 man, buat only
61 limes Lo a wornan. 2009 was a record year, with Economics
5 women winning a Prize. 90 men, 2 women (2.2%)
In 2022, only 2 women received the Prize: Annie
Ernaux won the Lileralure Prize, and Carolyn
Bertozziwon the Chemistry Prize together with
Morten Meldal and K. Barry Sharpless, tor their
groundbreaking work on click chemistry and Sourc

bioorthogonal chemistey - chemlieal reactions that Infographic design: <oon ¥
can accur inside of living systems. Iher e

ol
ml

baryon.be/nobelprize



https://baryon.be/nobelprize

D l Circular material use rate
u a. axes This indicator measures the degree of circularity of the economy

by looking at the rate of use of secondary materials.

Telling too many stories at once? % i 2020 46 change 2017 - 2020

0% 5% 10% 15% 20% 25% 30% -50% 0% +50% +100%
EU27 12.8% +11.3% —
Netherlands 30.9% +4.0% o
Belgium  23.0% +24.3% I——wo8
France 22.2% +18.1% —e
Ttaly 21.6% +17.4% —e
Circular material use rate Estonia 17.3% +39.5% o
This indicator measures the degree of circularity of the economy by looking at the rate of use of secondary materials Luxembourg  13.6% +28.3% °
degree of circularity. On the right axis, the chart also shows o the percentage change since 2017. Czech Republic  13.4% +47.3% ———*®
35% Germany 13.4% +13.6% —e
. Slovenia 12.3% +25.5% —e
e Austria  12.0% | | ] +5.3% o
25y Spain  11.2% | +27.3% —e
Poland  9.9% | 0.0%
20% Hungary  8.7% | +26.1% 3
- Malta  7.9% || +21.5% —e
Denmark  7.7% | ] -25% o
16% Sweden  7.1% || +6.0% o
Slovakia  6.4% | ] +28.0% Em—
2% Finland ~ 6.2% B +10.7% o
& Greece  5.4% | +92.9% o
S o= & & SRR R S R ‘ Croatia  5.1% | -1.9% ]
Lithuania  4.4% -2.2%
® %in 2020 @ %change 2017-2020 Latvia 4.2% -22.2% *—
Cyprus  3.4% +41.7% —=e
Source: Eurostat P ’ 5
Bulgaria  2.6% -25.7% e
Portugal  2.2% +10.0% e
Ireland 1.8% +5.9% e
Romania  1.3% -23.5% *—]
0% 5% 10% 15% 20% 25% 30% -50% 0% +50% +100%
-— —_—
lower degree higher degree

of circularity of circularity




Communication principles

1. Identify your message

2. Adapt to your

3. Improve the = =









Communication principles
1. Identify your message
2. Adapt to your audience

3. Improve the - -



The basic model of communication

MESSAGE

SENDER AUDIENCE

communication channel

RESPONSE



Who is my audience?
What do they want to know?
What do they need to do?
How much time do they have?
What are their biases?

How frequently will they look at this?






Communication principles
1. Identify your message
2. Adapt to your audience

3. Improve the - -



The basic model of communication

N

SENDERs —l & AUDIENCE

RESPONSE
NOISE



GPS



CPU performance vs. power

CPU PERFORMANCE (HIGHER IS BETTER)

€M1

Latest PC
laptop chip

® ® & 0 & & % 8 & 9 8 % B S8 P eSS eeE e E e Y

& & & & & & & & & & & & 8 @

10W

POWER CONSUMPTION (LOWER IS BETTER)

faster CPU
performance?

Matches peak PC
performance using

25%

of the power4



CPU performance

A16 Bionic 2022

A13 Bionic 2019

Nearest competitor 2022




Communication principles
1. Identify your message
2. Adapt to your audience

3. Improve the signal-to-noise ratio



“Maximize the data-ink ratio”




Yearly passengers in Brussels Airport Yearly passengers in Brussels Airport

Data: Brussels Airport, Statistics Flanders Data: Brussels Airport, Statistics Flanders
30 million 17 30 million

|

® number of
25 4 passengers 25
20 20 i i
- ) i i i i I I
N i I I I I I I
0 1 0

2010 2015 2020 2010 201 2020

Low data-ink ratio High data-ink ratio



Output power [W]

1.0

0.8

0.6

0.4

0.2

0.0

1

FETTT[ T T T T
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; — calculated

= ﬁ =

Mﬁﬁ% T Ly

5 16 17 18 19 20
Frequency [GHz]

Output power

650 mW

measured

L ! I
16 17.2 GHz 19

Jean-Luc Doumont, Optics & Photonics Focus 2010



Noise = physical noise

elements which are on the visual
but are not helpful

+ mental noise

thinking work required
from your audience



CPU performance vs. power

CPU PERFORMANCE(HIGHER IS BETTER}))

& & & & & & & & & & & & 8 @

10W

€M1
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Latest PC
laptop chip

POWER CONSUMPTION((LOWER IS BETTER)

faster CPU
performance?

Matches peak PC
performance using

25%

of the power4




distribution of
WEALTH

distribution of
i POPULATION

The Wealthy West

Inequality is not just limited to North versus South

Source: Credit Suisse Global Wealth Report 2019; Socioeconomic Data

A #MakeoverMonday visualization
and Applications Center - Gridded Population of the World v.11

by Koen Van den Eeckhout (@koen_vde)



bodie_
anklemeatl13

This graph is horrendous. I've read more than a hundred comments and no-one is able to explain

Seriously how does this have so many awards it's doesn't even make sense. how it's supposed to be read.

Craigmmi1l4 distribution of

POPULATION
Am I reading this wrong or is this a terrible representation? Europe is completely skewed since it is

right above Africa which would definitely mess it up.

willjokedfood memphi222

This is extremely useless visualisation This graph looks nice but in terms of conveying information it's fucking terrible

d&0hunter

You wasn't supposed to look that hard and notice the fine details, it is a reactionary click bait

graph. The keywords "wealth inequality” and "west" with the data shown sure make it seem that
way.

Specialey

I cannot read the graph, it's either that I'm graphically illiterate or this is a terribly made graph

BillyBucke .
yEREE Pikesmakker

This presentation is fucking terrible

The second one.




distribution of
WEALTH

‘ distribution of
y POPULATION

The Wealthy West

Inequality is not just limited to North versus South

Source: Credit Suisse Global Wealth Report 2019; Socioeconomic Data

A #MakeoverMonday visualization
and Applications Center - Gridded Population of the World v.11

by Koen Van den Eeckhout (@koen_vde)

longitudinal

|

longitudinal
distribution of
POPULATION

The Wealthy West

Inequality is not just limited to North versus South

Source: Credit Suisse Global Wealth Report 2019; Socioeconomic Data

A #MakeoverMonday visualization
and Applications Center - Gridded Population of the World v.11

by Koen Van den Eeckhout (@koen_vde)




Quick tip
Direct labeling

World carbon dioxide emissions from the consumption and flaring of fossil fuels
Million metric tons of carbon dioxide, in 2006

[ China: 6017
i [0 India; 1293
[ Japan: 1246
South Korea: 514
‘ Iran: 471
USA: 5902
q’ Canada: 614

Russia: 1704
Germany: 857

United Kingdom: 585

Rest of the world: 9987

Source: Energy Emission Administration

Global share of CO, emissions (2006)
Carbon dioxide emissions are dominated by China and the USA

Rest of the world: 34.2%

China: 20.6%
P

— India: 4.4%

7 Japan: 4.3%

™ South Korea: 1.8%
Iran: 1.6%

Germany: 2.9%

UK: 2.0% — ¢
-
/
/

Russia: 5.8%

!

Canada: 2.1% USA: 20.2%

Source: Energy Emission Administration




Communication principles
1. Identify your message
2. Adapt to your audience

3. Improve the signal-to-noise ratio



How would you do it?

. . ‘so what'’ title
Write down at least 5 things you ORIGINAL COHO@

. . . Increased injury rates in athletes with
would change to improve this visual fast-twitch muscle typology

gridlines help
80% of athle O reading the data

talking about injuries,

o not ‘survival’ no abbreviations
Original cohort 50% 6% lanat ’
) b n explanatory
annotations
1'0 ° ° °
_nst linear interpolation R
L ives a better idea i
08 -7*FT 8 . 43%\gured/ NO legends,
than stepwise . .
= direct labeling
g 06 :-..
3 i T : 20%
£ 04 : -TWITCH
3 njured o .
6 explicitly mention
0-2 end values for easier
add color comparison
00 to better 0 800 DAYS OF
. . EXPOSURE
0 200 400 600 800 1000 differentiate

Time of exposure lines



Lunch break

All the slides and all the links:

baryon.be/dataviz-resources



https://baryon.be/dataviz-resources

e
@ All the slides and all the links:

baryon.be/dataviz-resources



https://baryon.be/dataviz-resources

Session 1 Graphical representation of data

homework assignment part 1

Session 2 Producing and designing data visuals

homework assignment part 2

Session 3 Visualizing scientific research



EI‘ICOdiI‘Ig Graphical representation categories

Visual variables

Chart types Common chart types
15" break

Less common chart types

Maps and tables Maps

Table design

Inspiration — online and offline






graphical
representation
categories

What do we want to do with
our data?

visual
variables
How can we turn

raw numbers
into shapes?



Graphical representation categories

comparison
part-to-whole comparison
distribution

spatial distribution
correlation

evolution

hierarchy

comparison



Graphical representation categories

comparison

part-to-whole comparison
distribution

spatial distribution

correlation

evolution part-to-whole
hierarchy comparison



Graphical representation categories

comparison

part-to-whole comparison
distribution

spatial distribution
correlation A o
evolution

distribution
hierarchy



Graphical representation categories

comparison

part-to-whole comparison

distribution '
spatial distribution

correlation

evolution spatial

hierarchy distribution



Graphical representation categories

comparison

part-to-whole comparison \ .

distribution o o

spatial distribution . . D

correlation .o

evolution —>
correlation

hierarchy



Graphical representation categories

comparison

part-to-whole comparison
distribution

spatial distribution
correlation

evolution

e

_ evolution
hierarchy



Graphical representation categories

comparison
part-to-whole comparison

distribution
spatial distribution

correlation

evolution
hierarchy

hierarchy



Visual variables

size

color hue

i/ *al

orientation

texture

H\

shape

numerosity

color brightness

e @
O

-

position

fuzziness



The world’s
wealth

o @
..
.

..

® Africa

Latin America

. North America

The United States are richer than
Africa and Latin America combined!




color hue
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color brightness
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@le Source: National Health Commission of the PRC. Data correct as of January 26, 08:30 P.M. ET
% Graphic: Natalie Leung and Henrik Pettersson, CNN
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position

INCOME LEVEL1 LEVEL 2 LEVEL 3 LEVEL 4

Israel
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Korea
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Metherisds

HEALTHY CosmRia
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80

0

pectancy, years)

WORLD HEALTH CHART

H Turkmenistan
Indonesia This graph is like a world map for
health and wealth. Morth and south ~ © .

70

Lifespan we

mean healthy and sick. East and
west mean rich and poor. The bubb-
les show all countries’ average
lifespans and incomes in 2017.
Try to find your country to see
who are the neighboring countries
with similar incomes and health.
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South Africa

SIZE: POPULATION

60

Borund! M""“”I"h:mzmhi ue (-,. .'VW}'C"S'- S
q W-s.mmm A B ,-/Lm\,l ............ i

The world changes. For an updated
wersion of this graph with the atest
data, use this free online tool which
also shows the amazing improve- oo -

55

ments that all countries made over
the past 200 years to reach where
they are today:

www.gapminder.org/whc

 Ceneral African Republic e I n C O m e (GDP per capita, S per year, price adjusted)

(G)

t t t t t t

51000 $2,000 54,000 58,000 $16,000 $32,000 564,000
SOURCES—IMCOME: World Banks GDP per capita, PPP (201 intemnationsl 5) exended from 2008 with IMFs projecions. Syria was estimated by Gaprninder. ¥-axis uses log-scale to make a doubling income show same distance on all levels — POPULATION: Data from UM, World Population Prospects 2017, — LIFE EXPECTANC
Based on IHME GBD- 2007, exchended one year by Gapminder. MORE INFO AT: weasgapminderorgfehe. LICENSE: Our charts are freely available under Creative Commons Attribution License. Please cofy, share, modify, integrate and sell themas you like, a5 long a3 you mention: “Based on a free chart from www.gapminderong”.




EU regions, by economic development

E—— . _____________________________________________________________|

average
Luxembourg = ®
Ireland B 8 o ®» e
Denmark == @[] ®
Netherlands = e ol@ eoe
Austria = od® @
Germany == TP @® @ ©

Sweden i=
Inner London - West

Belgium 11
Finland == \
France 1l ® ® @
Malta "B The region of Inner London-West is an outlier: its
Italy B o8 GDP is more than 600% of the EU average and,
Al m”’ consequently, receives little in EU catch-up funds.
Ceechia b= oot ® Let’s zoom in so we can see more details for the
Cyprus =
Slovenia s @[] - other regions.
Estonia =
Lithuania == o] ®
Portugal Ell e -
Slovakia LB (O]
Poland == L)) N @®
Hungary = (@ @® ®
Greece = @ehe -
Latvia = ®
Romania 11  CODI® @
Croatia = @
Bulgaria mm @8] ©




43%
\ I I/ \ 37% football

.-""""--___

Soccer is rapidly growing

—
. . / T% soccer in popularity and is now
orientation 2%

2007 2017

the fourth favorite sport to watch




shape

Population and Live Stock

Great Bnl'aln

ltiﬂll’ﬂ S

United States ” ” ” ”r
i ===

i
T Ee i

Each grey figure rep 5 million popul ] Average for 1935 - 1939
Each complete red symbol represents 5 million catile
Each complete black symbol represents 5 million pigs

Each plete bive symbol rep 5 million sheep
' somsa

There are more cattle and pigs per head of population in America than
Britain, but sheep—only 5 in U.S. for every 9 in Britain—are a different
story, and provide the tender home-grown leg of mutton prized by the
British.

Y

o

o




less polluted more polluted

Coloured according to 10-point scale (only 6 bands used)

Bonfire Night,
with the highest
levels in 2014 Each segment
is labelled
Weekend
Bonfire Week

firework displays

4-10 November

stefanieposavec.com/airtransformed
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Visual variable brainstorming
Individual exercise (10 minutes)

Using visual variables, think of as many ways as possible
to visualize the following two-number dataset:

color hue color brightness
. . orientation shape position
Examples, using size:
5 s 2_ o o O
———— . W= c ° e "
» ._- .. e
— T

texture numerosity fuzziness
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Santiago Ortiz 2012, from the post: http://blog.visual.ly/45-ways-to-communicate-two-quantities
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42 animation: twa pulses with 75 and 37 beats par minuts

43 animation: two points retating
with 75 and 27 revolutions per minute

44 twao sounds, Fihrand 37he

Santiago Ortiz 2012, from the post: http://blog.visual.ly/45-ways-to-communicate-two-quantities
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Chart types



graphical
representation
categories

What do we want to do with
our data?

visual
variables
How can we turn

raw numbers
into shapes?



Common chart types
Bar charts: comparison using size (length)

Largest companies by market cap
June 2022 - Source: companiesmarketcap.com

Apple
United States $2379 bn
Saudi Aramco
Saudi Arabia $2224bn

Microsoft
United States $ 2001 bn

Alphabet $ 1576 bn
United States

Amazon
w7 n
United States 5 5b

Tesla
United States

$ 780 bn

Berkshire Hathaway
United States

UnitedHealth -
United States $ 487 bn

Johnson & Johnson -
United States $ 469 bn

Meta Platforms -
United States $462bn

$ 620 bn



Where did you learn your skills? Where did you learn your skills?

Onthejob = 91.8%

Self study = 64.9%

Professional training ~ 55.0%
. Higher education  35.1%

Other 2.3%
91.8% 64.9% 55.0% 35.1% 2.3%

On the job

Self study
Professional training
Higher education
Other



Pitfall

Bar charts not starting from zero

Employment rate
2021 Q3, citizens aged 20 to 64

Netherlands
Germany
Luxembourg
France

Belgium

Source: Statbe!

82.8%
80.6%
74.8%
73.6%
71.4%

65% 70% 75% 80%

EU-27 average
74.0%

85%

Employment rate
2021 Q3, citizens aged 20 to 64

Netherlands
Germany
Luxembourg
France

Belgium

Source: Statbel

82.8%
80.6%
74.8%
73.6%
71.4%

0

R

6 20% 40% 60% 80%

EU-27 average
74.0%

100%



Alternative solution

Use a dot plot

Employment rate
2021 Q3, citizens aged 20 to 64

65%
Netherlands 82.8%
Germany  80.6%
Luxembourg  74.8%
France 73.6%

Belgium 71.4%

Source: Statbel

70% 75%

EU-27 average
74.0%

80%

85%




Pitfall

Equidistant labels for non-equidistant data

Number of passengers at Brussels Airport Number of passengers at Brussels Airport
Source: Statistiek Vlaanderen Source: Statistiek Vlaanderen

30 million 30 million

25 million 25 million
20 million 20 million
15 million 15 million
10 million 10 million
5 million 5 million
0 0

2000 2005 2010 2015 2016 2017 2018 2019 2020 2021 2000 2005 2010 2015 2020




Pitfall

Equidistant labels for non-equidistant data

30

25

20

% of BNP
[EEN
w

10

v

Economic impact of aging population

2019

2025

2040

2070

B Other social expenses
B Child benefits

B Unemployment

B Work incapacity

H Healthcare

= Pensions



Pitfall

Equidistant labels for non-equidistant data

Economic impact of aging population
30

25| I I I

N
o

B Other social expenses
M Child benefits

B Unemployment

% of BNP
[any
vl

® Work incapacity

Healthcare
10
Pensions
5
0

2019 2025 2040 2070



Alternative solution
Use a line or area chart

30%

25%

20%

15%

10%

5%

0%

Economic impact of
aging population in Belgium

SCvV reference scenario, July 2020
in % of bnp

29,8% 29,1%
27,6% , —e TOTAL

Healthcare

Pensions

2019 2025 2040 2070



Common chart types
Line charts: evolution using position and orientation

WORLDWIDE SMARTPHONE 0S MARKET SHARE bron: Gartner

90% market share

80%

symbian .,
(Nokia)
63.5%4-----@

B e
40%
30%
20%

O

[ T T T T T T T T I 1
2007 2008 2009 2010 20M 2012 2013 2014 2015 2016



Pitfall
Line chart spaghetti

A spaghetti chart of baby names popularity

~ 100000
name
— Amanda
— Ashley
75000 — Bety
—— Deborah
— Dorothy
50000 — Emma
— Helen
— lda
—— Linda
Vi / Mary
. el ~— Patricia

1880 1920 1960 2000

year

https://itsmecevi.github.io/dataviz/caveat/spaghetti.html



https://itsmecevi.github.io/dataviz/caveat/spaghetti.html

Alternative solution
Make one line stand out

A spaghetti chart of baby names popularity

Amanda

= 100000

75000
50000
25000

0 )
1880 1920 1960 2000

Dorothy

100 000
75000
50000
25000

0
1880 1920 1960 2000

Jessica
100 000

75000
50000

25000

0 -
1880 1920 1960 2000

Ashley

1880 1920 1960 2000

Emma

1880 1920 1960 2000

Linda

1880 1920 1960 2000

Betty

LS

1880 1920 1960 2000

Helen

PN

1880 1920 1960 2000

Mary

1880 1920 1960 2000

Deborah

1880 1920 1960 2000

Ida

1880 1920 1960 2000

Patricia

1880 1920 1960 2000

year



Coronavirus deaths in Italy and Spain are increasing much more rapidly
than they did in China

Cumulative number of deaths, by number of days since 10th death

éﬁ
& _
3,000 a8 Chinahad 2663 000
2,000 - Italy deaths at 35days 2,000
1,000 1,000
500 500
200 200
100 100
@5 Korea
50 50
20 20
19 5 10 15 20 25 30 35 10

MNumber of days since 10th death ———

FT graphic: John Burn-Murdoch / @jburnmurdoch

Source: FT analysis of Johns Hopkins University, CSSE. Data updated March 15, 17:00 GMT
8 FT

Financial Times,
March 15, 2020



Coronavirus deaths in Italy, Spain, the UK and US are increasing more
rapidly than they did in China

Cumulative number of deaths, by number of days since 10th death

Nationwide lockdowns: ¥ EVERY -EVERY,
2 DAYS, -’ 3 DAYS.-”
10,000 DEATHS DOUBLE, . .7 10,000
EVERY DAY,

5,000 .

5,000

Italy locked down ——e
China had 2,715 2,000

2,000 after’800 deaths
,’ deaths at 35 days
1,000 Spain & France locked LQQQ
down affer around Uk~ G e
500 200 deaths 'N‘érhejﬁ(;‘n'ds _,g\{%‘f“—{ WEES- 500
4 X aGe’rma‘rj;f et
200 7 £~ _-SSwitzerland | 200
CHina begat s S __.--5—-@S Korea: early and large-scale testing and
its lockdowns ~ ,* =" tracing helped authorities 100
after around ~ /4 —— get the outbreak
30 deaths o= -=--® Japan under control 50
1 10 15 20 25 30 35 &

Belgium’s lockdown Number of days since 10th death ———p

FT graphic: John Burn-Murdoch / @jburnmurdoch
Source: FT analysis of Johns Hopkins University, CSSE; Worldometers; FT research. Data updated March 26, 19:00 GMT
©FT

Financial Times,
March 26, 2020



Daily death tolls are still accelerating in most countries

Daily deaths with coronavirus (7-day rolling average), by number of days since 3 daily deaths first recorded

Algena Argentina Austria Belgium Brazil Canada China
il 000 e Italy s 1,000
100
S Korea h'ﬂa 10
50 0 50 0 &
Number of days since 3 daily deenhs first recorded —»
Czech Rep Denmark Dom. Rep. Ecuador Egypt France Germany
4, 000 0. Haly 1,000
100
S Korea h'na R e =
50 0 60 0 1
Number of days since 3 daily deaihs first recorded —»
Greece India Indonesia Iran Iraq Ireland Italy
1, ooo SPAN_. italy 1,000
100
5 Korea hma 10
50 0 60 0 1
Number of days since 3 daily deaths first recorded —+
Malaysra Mexico Morocco Netherlands Pakistan Panama
1, 000 e Italy 1,000
100
S Korea h'”a 10
50 0 50 0 1
Number of days since 3 daily deenhs first recorded —»
Phili |ppmes Poland Portugal Romania Russia S Korea Serbia
al 000 M« Haly 1,000
100
S Korea hma 10
60 0 60 0 1

Number of days since 3 daily deaihs first recorded —»
Spain Sweden Switzerland Turkey

1000&@{& Zﬁ\é\ﬁ\ Financial Times,

50 0 60 0 60 0 60 0 April 5, 2020

FT gra phrr. John Bum Murdoch / @] burnmu!doch
Source: FT analysis of European Centre for Disease Prevention and Control; Worldometers; FT research. Data updated April 05, 19:00 GMT
©FT




Pitfall

Line charts not starting from zero

Low number of job seekers
Unemployed job seekers in Flanders

x1000

240

2017

2020
2018

2019

220

200

180 2021
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Low number of job seekers
Unemployed job seekers in Flanders

x1000
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Low number of job seekers
Unemployed job seekers in Flanders
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Common chart types
Pie charts: part-to-whole comparison using size

Type of employment

No answer
1.2%

Freelancer
15.8%

Employee
46.8%

External
consultant

36.3%



Pitfall
It doesn’t add up

Where did you learn your skills?

Higher Other
education 2.3%
35.1%

On the job
91.8%

Professional
training
55.0%

Self study
64.9%



Alternative solution

Use a bar chart

On the job

Self study
Professional training
Higher education

Other

91.8%

64.9%

55.0%

35.1%

2.3%

Where did you learn your skills?




Pitfall

Too many categories

Magazine 3.7% — L

Flyer 3.7%
Existing Client
Commercial — / 11.2%
&, 7% !
Radio 5.6%
Inbound Call
Article 4.7% H\\_‘ 5.6%
~ Tradeshow

Web Site 5.6%

Search 4.7% ? \‘/ Cold Call 1.9%

Walk-In 0.9% —
Partner 4.7% —
Reference 3.7% .
Conference
4. 7%
Associate 5.6%

Gold T 5 6% © Silver Team
o eam > g

Referral 6.5%

* Previous Client
6.5%




Alternative solution
Group categories together

Nearly 6 out of 10 nights are
spent by Belgian tourists

UK
5%
France 0
o Belgium

56%

Germany

Netherlands



Pitfall

Difficult to compare

Fully Fully
agile waterfall




Alternative solution

Use a bar chart

Fully
agile

Fully
waterfall

Fully
waterfall

Y

Fully
agile

1.8%

12.3%

17.0%

23.4%

27.5%

14.0%

4.1%




Pitfall
3D pie charts

AP

-
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LaI-DEC 2042
Cumulatie Sales Figuies

Source: WA Dals
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It sets you thinking

The chartbuster rules.

The Verna stays the undisputed No. 1in its segment.
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Alternative solution

Use a bar chart

=
FIEW TN

MYLIMORE NEW POSSEILITES

Verna
56,486

City
Sunny 32,404
Vento 29,545
Rapid 25,822

22,162

SX4
10,069

Scala
3,172

JAN-DEC 2012 Cumulative Sales Figures
Source: SIAM Data

Thy e PR SRR
LrE=r2rJgso
It sets you thinking

The chartbuster rules.

The Verna stays the undisputed No. 1in its segment.
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Common chart types
Scatter plots: correlation or distribution using position

peak area ratio
Eu®*/Eu?* 0147
[ ]

0.12 1

0.10

0.08 1
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0.04 A1

0.02 1

O 50 100 150 200 250  300s
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Children surviving to age 5

100%7

90%

80961

70%

60%

50%-

L]

DEVELOPED

Small families and
few children die

Bubble size shows country population

7/ 6 5
Babies per woman

4

Hans Rosling, Factfulness
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CHILDREN DYING
Percent dying before their fifth birthday

1800 1900 2000
Source: Gapminder{6] based on UN-IGME & HMD

HUNGER

Share of people undernourished

28%
1970

1%
2015

1970 1980 1990 2000 2010
Source: Gapminder] | 8] based on FAO[ 1,3]
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3¢ Break

All the slides and all the links:

baryon.be/dataviz-resources



https://baryon.be/dataviz-resources

EI‘ICOdiI‘Ig Graphical representation categories

Visual variables

Chart types Common chart types
15" break

Less common chart types

Maps and tables Maps

Table design

Inspiration — online and offline
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Pie Chart Paoint & Figure Populstion Pyramid
Chart

Arc Disgram Area Graph Bar Chart Boex & Whishker Plot Brainstorm Bubbie Chart Cipen-high-low-close Parzllel Sats Pictogram Chart
Chart

Sankey Diagram

Scatterplot

Radisl Bar Chart Radisl Column
Chart

Radar Chart

Choropleth Map Proportional Area
Chart

Candlestick Chart Chord Disgram

Calendar

Bullet Graph

Bubble Map
Stem & Leaf Plot Stream Graph

Stacked Bar Graph

Spiral Plot Stacked Area Graph
Treemsap

Tree Disgram

Dot Map Dot Matrie Chart

Donut Chart

Density Plot

Circle Packing Connection Map

Timetable

Timeline

Talty Chart

Sunburst Disgram

Fagi Chart
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Multi-set Bar Chart
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Line Graph
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Treemap

Description

Treemaps are an alternative way of visualising the
hierarchical structure of a Tree Diagram while also
displaying quantities for each category via area size. Each
category is assigned a rectangle area with their
subcategory rectangles nested inside of it.

When a quantity is assigned to a category, its area size is
displayed in proportion to that quantity and to the other
quantities within the same parent category in a part-to-
whole relationship. Also, the area size of the parent
category is the total of its subcategories. If no quantity is
assigned to a subcategory, then it's area is divided equally
amongst the other subcategories within its parent category.

The way rectangles are divided and ordered into sub-
rectangles is dependent on the tiling algorithm used. Many
tiling algorithms have been developed, but the "squarified
algorithm" which keeps each rectangle as square as
possible is the one commonly used.

Ben Shneiderman originally developed Treemaps as a way
of visualising a vast file directory on a computer, without
taking up too much space on the screen. This makes
Treemaps a more compact and space-efficient option for
displaying hierarchies, that gives a quick overview of the
structure. Treemaps are also great at comparing the
proportions between categories via their area size.

The downside to a Treemap is that it doesn't show the
hierarchal levels as clearly as other charts that visualise
hierarchal data (such as a Tree Diagram or Sunburst
Diagram).

Anotomy

Functions

Similor Charts

25:8)

Circle Packing Marimekko Chart ~ Sunburst Diagram

Examples

Region-wise Literacy Rates in 2015, World Population -
FusionCharts

Top 10 Chinese Exports to the World - AnyChart

Treemap - Datamatic

Tools to Generote Visuolisation

AnyChart (code)
amCharts (code)
D3 (code)
Datamatic

Google Charts (code) or Google Docs
Infogram

jChartFX (JavaScript plugin)

RAWGraphs
Slemma
Vega (code)
Vizzlo

ZingChart (code)

Need to access this page offline?
Download the eBook from here.

) Merchandise & other related dataviz
products can be found at the store



ALL FAMILY ~ INPUT ¥ FUNCTION -~ SHAPE ~ Q o

Alluvial Diagram Sankey Diagram Donut Chart

=]

Line Graph

w00

Polar Area Chart Pictorial Fraction Chart Radial Histogram Exploded View Drawing

Flow Map Sunburst Diagram

Bar Chart (Vertical)

hire us!

Radial Bar Chart

Sorted Stream Graph

Pictorial Stacked Chart

datavizproject.com
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(+) THE CHARTMAKER DIRECTORY

Amazon QuickSight

Bar chart

Clustered bar chart

Radar chart

Polar chart

Connected dot plot

Pictogram

Proportional shape
chart

Word cloud

Dot plot

o®
( 1)

Reference Type: O Example @ Solution | Chart Families: @ Categorical @ Hierarchical @ Relational @ Temporal @ Spatial
JetPack Data Jmp Keshif Kibana Leaflet.js Mapbox Matplotlib
[/
o ® ° ° 00
o ° ° ° °
([ ]
(@)
OO
([ ]
[ ] [ ] o®
° ° o®
[ J
o ©

chartmaker.visualisingdata.com
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Let your data speak
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Less common chart types
Waffle charts

I Subdued

Of 120 surveyed Syrian teenagers:

*4+ 44444+ +4+++
+4+ L4444+ +44+++
R aaas +444+ +444 4444
A GAaaad +444+ RS
4444444 4444 L4444 4444
e aaad +4444 e
L4444 4444 +444+ 44444444
++4++ 44444 4444+ 0000000000 44444444
% 74° 8% 61%
8 O 0 0 o 1 0
don't go out do no activities engage in would like to do
after dark other than school political discussion activities but
and social movements, are prevented by
including online* safety concerns

Source: Mercy Corps *Economist estimate based on the report

Economist.com
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Less common chart types
The market demand for category 3
Slopegraphs has grown to become the most important

category 4 230

190 kton

category 3 160 160 kton

4 110 kton

-
-
-
-
-
-
-----
-
-
-
-
-
-

other 90 / 90 kton
category 2 70

category 1 20 e ¢ 20 kton

2017 2022



Less common chart types
Strip charts

SLOW INTERMEDIATE FAST
muscle typology muscle typology muscle typology

RERITTL m .i

team B oO@PO® @ oo o o0
team C € o ool ® 00
-3 -2 -1 0 +1 g

Z-SCORE

+3



Less common chart types
Beeswarm plots

Which counties reduced travel the most
~— Less travel Change in distance traveled (Feb. 28 to Mar. 27) More travel —»

-25%
|

without stay-at- =~ o
homeorders

e R R a1 %
by March 27 :

nytimes.com/interactive/2020/04/02/us/coronavirus-social-distancing.html
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Less common chart types

Sankey diagrams

Voting shifts
Candidate support in the 2012 presidential election, and 2016 voting intentions.
Source: YouGov | Adapted from The Economist

Hillary

43 Clinton

Barack
Obama

Donald
Trump

39

Mitt

Romney i

Other/
unsure

Gary
Johnson

Jill Stein




Estimated U.S. Energy Consumption in 2019: 100.2 Quads Lawrence Livermore
9y P Q National Laboratory

Net Electricity 0.05

Solar 0.65 Imports —

1.04 : S

Nuclear
8.46

Hydro

25
417 Rejected

Energy
67.5

Residential

Wind
2.74

Geothermal
0.209 . E Commercial
9.41

Natural Gas
321
Industrial
26.4 Energy
) Services

32.7

Biomass
4.98 Transportation

28.2

Petroleum

36.7

Source: LLNL March, 2020. Data is based on DOE/EIA MER (201%). If this information or a reproduction of it is used, credit must be given to the Lawrence Livermere Mational Laboratory

and the Department of Energy, under whose auspices the work was performed. Distributed electricity represents only retail electricity sales and does not include self-generation. ETA

reports consumption of renewable resources (i.e., hydre, wind, geothermal and sclar) for electricity in BTU-equivalent values by assuming a typical fossil fuel plant heat rate. The

efficiency of electricity production is calculated as the total retail electricity delivered divided by the primary energy input into electricity generation. End use efficiency is

estimated as €5% for the residential sector, €5% for the commercial sector, 21% for the transportation sector and 49% for the industrial sector, which was updated in 2017 to reflect
DOE's analysis of manufacturing. Totals may not equal sum of components due to independent rounding. LLNL-MI-410327
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Chart type exploration

Group exercise

Explore one or more of the following chart type collections:

datavizcatalogue.com

chartmaker.visualisingdata.com

chart.guide

Browse around, get familiar, explore examples

Discuss: Which chart types could be relevant for your research? Why?


http://www.datavizcatalogue.com/
http://chartmaker.visualisingdata.com/
https://chart.guide/

Graphical representation of data

Individual exercise

Observe the following data set:

baryon.be/files/workshop/music.xlsx

Which dimension would you map
to which visual variable?

Sketch how such a visual
would look like.

Artist Album

The Beatles Sgt. Pepper's Lonely Hearts Club Band
Led Zeppelin Led Zeppelin IV

Pink Floyd The Dark Side of the Moon
Eagles Their Greatest Hits (1971-1975)
Eagles Hotel California

Fleetwood Mac Rumours

Meat Loaf Bat Out of Hell

Bee Gees Saturday Night Fever

Pink Floyd The Wall

AC/DC Back in Black

Michael Jackson  Thriller
Bruce Springsteen Born in the U.S.A.
Michael Jackson  Bad

Guns N' Roses Appetite for Destruction
Madonna The Immaculate Collection
Metallica Metallica

Whitney Houston The Bodyguard

ABBA Gold: Greatest Hits
Alanis Morissette Jagged Little Pill

Celine Dion Falling into You

Shania Twain Come On Over

Celine Dion Let's Talk About Love
Santana Supernatural

The Beatles 1

Adele 21

Year Genre

1967 Rock
1971 Rock
1973 Rock
1976 Rock
1976 Rock
1977 Rock
1977 Rock
1977 Disco
1979 Rock
1980 Rock
1982 Pop
1984 Rock
1987 Pop
1987 Rock
1990 Pop
1991 Rock
1992 Pop
1992 Pop
1995 Rock
1996 Pop
1997 Country
1997 Pop
1999 Rock
2000 Rock
2011 Pop

Copies sold (r Type

18.2 Group
29 Group
24.2 Group
41.2 Group
31.5 Group
27.9 Group
21.7 Solo
21.6 Group
18.7 Group
29.4 Group
47.3 Solo
19.6 Solo
22.2 Solo
21.9 Group
19.4 Solo
25.2 Group
28.4 Solo
23 Group
24.4 Solo
20.2 Solo
29.6 Solo
19.3 Solo
20.5 Group
23.4 Group
25.3 Solo

Country
UK

UK

UK

USA
USA
UK & USA
USA
Australia
UK
Australia
USA
USA
USA
USA
USA
USA
USA
Sweden
Canada
Canada
Canada
Canada
USA

UK

UK


https://baryon.be/files/workshop/music.xlsx
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Inspiration



Twitter

Nadieh Bremer @ @NadiehBremer - 15 u v

New!! #: I've created a streamgraph-meets-bump-chart #dataviz to show
the rise & sudden surge in the no. of satellites orbiting Earth for @sciam <"

Huge thanks to @ChristiansenJen for the feedback + layout + sending me 2
issues when my store in NL didn't get them due to covid-19

X Maarten Lambrechts @maartenzam - 23 mei M
Ma; ' Als antwoord op @pickover
From a work in progress

¥ Vastgemaakte Tweet
@ Giorgia Lupi @ @giorgialupi - 30 apr. v
‘ we € @NYGovCuomo 's daily briefings. That's why at @pentagram we
humbly tried to make his charts even more effective and human.

We talked to @FastCompany about it: fastcompany.com/90498405/andre...

But also check out the full project here: drive.google.com/file/d/1tS-BDR..

Testing

670,000
Tosts give

STOP THE SPREAD

Q 13 12 160 Q am

=

Full Dataviz World Leaders list at: twitter.com/Koen_VdE/lists



https://twitter.com/Koen_VdE/lists

Information graphics
Taschen

Better data
visualizations

Jonathan Schwabish

Data visualisation
Andy Kirk

N 7 N
A7 N

- Data
» Sketches ¢

13
]

3 X

L e .".

[ - >

4 B
Py
A ==

—t T L. B

Data Sketches

Nadieh Bremer &
Shirley Wu

The visual display of
quantitative information

Edward R. Tufte

Trees, maps and
theorems

Jean-Luc Doumont

ovtvatsy —— Visual journalism

Gestalten

| Storytelling
oyuling| With data
Wltaata Cole Nussbaumer
| Knaflic

il

Dear data

L ORI, A Stefanie Posavec,
D?f}ﬂﬁD“‘hj Giorgia Lupi




Blogs

w_
:

AN FRANCISC) TRARINE WIRASHOP UPDATE »»

ﬂ!pb Rl

EEIEH SANFAANTISCD.

Visualising Data

[ FLOWINGDATA  oeersir rinomacs e moocs seanes

BECOME & MEMSER | LOB I

Recent sermi— Features seean—

Data Sketches, a Become a member.

monthly visualization Learn to visualize your data.
matchup From beginner to advanced.
Dt Sk, collsherstion

[ —— ikt vou gsr
i — ||_||

diteesnt s,

Resources to Find the Data You

frapm— Need, 2016 Edition Categories

i it 5 gt the e T wrens m 2005, which
Transitioning Map, o1, e i Statistics
Part 2: Refining the e swvic dara Analyzing e
Format and Layout
st 10 make azmace seadablead Maps Software

P — Sewig googrophicdora kg withdare

Ve o v o the big esasitons,

Infographics  Sources
Foplaining dara Gering das

Peaks and valleys of Networks Design

presidential support Ceansering s Aiking dena e

This b sose e sanp ek by

Flowing Data

\ =4

Nightingale*

Tha Jounal ofthe Bata Visuckation Secely

WRITE FOR US  TOPICS  PEDPLE  COVID-15  HISTORIC DATAVIZ  DVS  ABOUT JOIN THE DUS W 0O olow |

Graphing Construction on Tram Line 6
in Budapest & Cognitive Software CDO team

A Data-Driven Visual Identity for the IBM Cloud
Re-creating an 1880s train schedule diagram for one of the Turning data into an asset through design
busiest tram lines in all of Europe

Z Mara Pormetti
Wy Andrisilann \‘_/ Jon 30 - & min read *
S Junse s minread %

Nightingale

INFOGRARHICS =

Get inspiration and ideas on how to make
beautiful, impactful infographics

29 Infographic Statistics You Need to Know in 23 Stunning Animated and Interactive How to Customize a Case Study Infographic
2020 Infographics (and What You Can Learn From With Animated Data
Them}

Visme blog

Blog

Showsll Dala visualzalion  Infographics  Review  Trsining

Storytelling with Data: Dataviz book review

The Stergteling vith Dt bouk bas B on e wishls s g i

el ~ussbatimer kaflc
end it 3z one afthe boaks. 5o let's

sy Fia

—— storytelling

with .m B 22 june 20an
data

WEIGHT: 680 G
YPAGES: 267

Uncommon chart types: Slopegraphs

appear in

campare haw va

Baryon blog

CHARTABLE
A blog by | Datawrapper

Weekly Chart / Oct 1, 2020

Renewable energy is now
cheaper than energy from fossil
e fuels

Datawrapper News / Sep 29, 2020

Our new choropleth & symbol
maps: Easier to use, better-
looking, faster,

Chartable


https://www.visualisingdata.com/
https://flowingdata.com/
https://blog.datawrapper.de/
https://baryon.be/blog/
https://nightingaledvs.com/
https://visme.co/blog/category/mastering-infographics/

Videos

The

Viz Healthcheck:

_Andy Kirk

Datafest online 2020 Outlier Conference 2022
23 different talks 71 different talks

Youtube playlist Youtube playlist



https://www.youtube.com/playlist?list=PLad95_ux5CXnpkUTzXNhz1b8GCgbi_J9L
https://www.youtube.com/playlist?list=PLAm5TIX-yz7LJKkE-hzEWiIJpAFPmB19A

Podcasts

Data Journalism Conversations | The Data Journalism Podcast

Data Journalism .com s A Alberto Cairo & Simon Rogers

P Explore Explain A storytelllng with data podcast

e | Andy Kirk storytellinghldata ;o1 nussbaumer knafiic

Explore Explain Storytelling with data

DATA

) Data Viz Today SUeRlES Data Stornes

ns® | Alli Torban Enrico Bertini and Moritz Stefan

Data Viz Today Data Stories



https://open.spotify.com/show/0aIvhK1ANin1kSOKRhWG1M?si=tRpD_unkQtiK6hPAncFNWw
https://open.spotify.com/show/7khS5ikdwhW9kyE7GIcfdw?si=JDHMfgI3R4O2i-ZjesAtXA
https://open.spotify.com/show/7kdwnSAfzxHt4Xg9K8gy5n?si=kTckGzppR-aaWJJ449BFXg
https://open.spotify.com/show/4uJQuG1lrMrLffBr0i3evb?si=VmJG7zRhRCSrB_F70K0Ciw&dl_branch=1
https://open.spotify.com/show/5CZnmqFEL019QW7yJoKyCI?si=YXPqJIvJT-StE-NmiEc_lg&dl_branch=1
https://open.spotify.com/show/0vTWPzRFrkjfjy2lTFN4KC?si=bbFFZpQeRYSVzfJQ6k0enQ&dl_branch=1

Homework assignment



The digital divide

In most countries, men have better access to the internet than women

Pakistan

has the largest gender gap The indicator shows the
gap between female and
male access to the internet.

India Positive values indicate
/ that male access exceeds
0.6 female access, while
| .—— Bangladesh negative values indicate
female access is greater.
05 The gender gap ratio is
calculated as (% Male

access - % Female access) /
In Nigeria, a country with % Male access.

nearly 200 million peaple, 0.4
only 7,5% of households
has internet access

03

0.2 InChina, the world's largest
country, women have better
access to the internet than men

01

0
width indicates
country population

0% 50% 100% of households has
access o the internet

e merme dig A lifetime at war
) No Americans born since 2001 have known their country at peace

Sa

nce Unit Incl
n Union, Gally

Korean War
7950-1953 War in Afghanistan,
World War | World War Il Vietnam War Gulf War Irag War

1914-1918 1939-1945 1955-1975 1980-1991 2007-now

U.5. involvement

70 ‘80

1(32) was barn in
July 1987, For 60.6%

of my life, the U.5,
has been at war.

100%
of your life at war

Hester Ford (114) is the oldest Billie Eilish (18) was

living person in America. She born in December 2001,
was born in August 1905, For She has never known
34.8% of her life, the U.S. has the U.S. at peace.
been at war,

Source: Prlin
Americans

& Washing
encec

Post, "Nearly a qu
U.5.1n & time of peac

7 o A #Makeovertonda

by Koen Van den Eeckhout (@koen vdz)

0Oil Time Low

Crude oil prices are at their lowest point since 1998, dropping over 85%
in the past few months. But at the pump, we pay for more than just the oil.

January 1,2018 April 29, 2020
€ 1.419 per liter € 1187 per liter
E10 gasoline E10 gasoline

€0.39
base price UL
€0.20
base price
€0.16
margin €0.18
margin
€0.25
€0.21
VAT VAT
€0.61 €0.60
duties duties
In Belgium, over 2/3 of the pump price
Source: Belgian Petroleum Federatian,

FOD Ecenomie, Statbel

harmful pesticides are
banned or being phased out
in the European Union

only 37

in the United States

417

in China

T

in Brazil

10

harmful pesticides are banned
in all four major economic regians

Europe leads the way
in banning harmful pesticides

A iMakecvertonday visu
iy Koen Van den Eeckhout (i

Source: Dorley, N. The LS4 lags behind other
sgricultural nations n banning harmiul g
Erwiron Health 18, 44 (2 610,178

<' Reasons for Being
nalionisbedutiiu.ne:

0790488 0




What is your message?
Homework assignment

Download and explore a dataset of your choice

: Yes, you can choose your own dataset
at ourworldindata.org

apart from these 3. However, make sure:

Alternatively yOu can use one of » your data has sufficient ‘depth’ to find an interesting story

the following datasets: « your key message can be understood by your audience
(your audience = PhD students from all levels,

Titanic disaster dataset
anic disaster datase and different fields)

Stack Overflow Developer Survey

Nobel Prize winners

Take enough time to familiarize yourself with the dataset

Identify one or more key messages you can derive from it


https://ourworldindata.org/
https://data.world/nrippner/titanic-disaster-dataset
https://insights.stackoverflow.com/survey
https://kaggle.com/bahramjannesarr/nobel-prize-from-1901-till-2020

What is your concept?
Homework assignment (continued)

Select one of the key messages you identified previously

Explore different concepts to turn this message into a data visual

Choose 2 or 3 concepts
and turn them into sketches A OUT OF 5 WoN - IMUESTORS

‘BF_uE\!es THEIR. BUDLET 5 lMSUF’FlL[EM!‘]
TO START [NVESTIMNG

TWOo 0UT OF THREE PEOPLE
LOoVLD E&osr N Roko - ADVISOR |

TO INVEST THEIR MonEy

R,

NA0OonoooDn
noDopooooo
00D0pooooo
Oo00Nppoooo
NNadbdppoo oo
B DN0Dgponan
( 0DO0DQan oo

. | U'OO“-Q& \'fl&d' 12 ?_tss
331, W sy Wnvedrigal-
I solukione ok Hhe Lok .

537, T o't aase,

o [Bonom ciol resuih)

19 whot ok

Gte)

A

'W 2® 0000 pO0D0
| maelomann RE
VI LELLL L

* bosed ow o survey performesl on
X odudhs fu mail::,\ by wsiahts by

leogforsosd in 29 InVedSuite

* based on a Survey foraad ow 332 non- .
wedors in wﬁ‘ukpuiw\ Soppiciet smsings € \V\slg\r\\-s bt}
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Submission
Homework assignment (continued)

Send one of your concept sketches (scan or photograph - jpg, png, or pdf)

to koen@baryon.be



Session 1 Graphical representation of data

homework assignment part 1

Session 2 Producing and designing data visuals

homework assignment part 2

Session 3 Visualizing scientific research



QT A

All the slides and all the links:

https://baryon.be/dataviz-resources

Koen Van den Eeckhout — koen@baryon.be - @koen_vde



https://baryon.be/dataviz-resources
mailto:koen@baryon.be
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