Powerful charts

An introduction to data visualization

Koen Van den Eeckhout - Baryon
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https://baryon.be/dataviz-resources

Introductions

2004 - 09
Engineering physics (Ghent University)

2009 - 13
PhD in physics (Ghent University)

2013 - 18

Post-doctoral researcher (Ghent University)
Grants & incentives consultant (EY)
Founded Baryon

2019 - now
Expanding Baryon as an
information design agency

Koen Van den Eeckhout | koen@baryon.be
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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% 5
Bacon
26%
Spinach

56%

Pepperoni

51%

o
42 7 Tomato
Pineapple (as a topping)
61% X : |
Ham 65%

Mushrooms

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

YouGovV | yougov.con
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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.




5 ways to tell a story

Choose the right chart
Less is more

Use color in a clever way
Add helpful annotations

Break the rules



annual revenue

Dow Chemical
United States

o I
United States $30.1bn
gl |
Cermany $21.0bn
Huntsman
United States - $ 9.7 bn
Wacker Chemie - $61bn

Cermany

Avery Dennison -
United States $61bn

Sika
Switzerland - $ 6.0bn

RPM International .
United States $48bn

MAPEI
United States l $2.7bn

Bostik I $22bn

France
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Pitfall

Equidistant labels for non-equidistant data
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Pitfall

Equidistant labels for non-equidistant data
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Alternative solution
Use a line or area chart
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This graph is like a2 world map for
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Nurses and physicians per 1,000 people
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Note: Most recent value available; “Nurses” refers to nurses and midwives
Source: World Development Indicators, World Health Organization

..!
.._.
.I.

High income

Beeswarm
plot



Period

1950-1955
1955-1960
1960-1965
1965-1970
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1995-2000
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2005-2010
2010-2015

Global convergence in male life expectancy at birth since 1950

UNPD World Population Prospects 2015 Revision, via wpp2015
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Guinea

B Household answered "Yes" Probability of food insecurity
. Household answered "No" Low .== High
You went without eating for a whole day?
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You were worried you would not have enough food to eat?
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Note: The data is displayed for the most recent survey year (2017-2018).
Source: Food Insecurity Experience Scale, Food and Agriculture Organization (FAQ)
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Learning poverty in low- and middle-income countries varies by region

@ Learning poor - out of school ¢ Learning poor - pupils below minimum proficiency level @ Not learning poor

100%

80%

o0% ~ Population of children in each region
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40% Asia
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100%

Source: World Bank. 2019. Ending Learning Poverty : What Will It Take? Washington, DC.
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5 ways to tell a story

Choose the right chart
Less is more

Use color in a clever way
Add helpful annotations

Break the rules
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Far more men were arrested than women

Court documents do not record gender so we made educated guesses hased on
individuals' first names and the pronouns used in the documents.

The Guardian



CPU performance vs. power
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Yearly passengers in Brussels Airport
Data: Brussels Airport, Statistics Flanders
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5 ways to tell a story

Choose the right chart
Less is more

Use color in a clever way
Add helpful annotations

Break the rules



harmful pesticides are

banned or being phased out

in the European Union
only 37 p

in the United States .J

4
in China

background

color \

n
in Brazil

accent
color

thematic
color

harmful pesticides are banned
in all four major economic regions

Europe leads the way
in banning harmful pesticides

A #MakeoverMonday visualization

— by Koen Van den Eeckhout (@koen vde)
Source: Donley, M. The USA lags behind other

agricultural nations in banning harmful pesticides. Inspired by David McCandless’ Reasons for Being
Environ Health 18, 44 (2019) doi:10.1186/512940-019-0488-0 visualization: infarmationisbeautiful.net
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Literature

102 men, 16 women (13.6%)

1901

Peace
91 men, 28 organisations, 18 women (13.1%)

2009 2019
Elinor Ostrom Esther Duflo

Women Of prize share: 1/2 piize share 1/3

the Nobel Prize Hllmllllllllllilllilﬂllﬁl Il ‘
The Nobel Prize exists since 1901, In those 121 years, u !| 1

the Prize was awarded 888 times to a man, but only .
59 limes (0 a woman. 2009 was a record year, with Economics

5 women winning a Prize. 87 men, 2 women (2.2%)

In 2021, only 1 woman received the Prize: Maria

Ressa won the Peace Prize, together with Dmitry

Andreyevich Muratov, for her efforts to safeguard

freedom of expression as a journalist. She is the first

Nobel Prize laureate from the Philippines, and the Source: nobelprize.org
first journalist since 1935 to receive the Nobel Peace Infographic design: Koen Van den Eeckhout
Prize. (@koen_vde | www.baryon,be)




The digital divide

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

Pakistan
has the largest gender gap

/— India

_+— Bangladesh

In Nigeria, a country with
nearly 200 million people,
only 7,5% of households
has internet access

/

width indicates
country population
oés 50% 100% of households has

access to the internet

Source: The Economist Intelligence Unit Inclusive Internet Index 2020,
International Telecommunication Union, Gallup Worid Pall

0.7
0.5
0.4
0.3
0.2

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

Positive values indicate
that male access exceeds
fermale access, while
negative values indicate
female access is greater.
The gender gap ratio is
calculated as (% Male
access - % Female access)/
% Male access.

In China, the world's largest
country, women have better
access to the internet than men

Philippines -/

A #MakeoveriMonday visualization
by Koen Van den Eeckhout (@koen vide)



Unemployment rate in selected countries

January-August 2020, sorted by the unemployment rate in January.

country o Feb Mar Apr May Jun Jul Aug
Japan 2.4% 2.4% 2.5% 2.6% 2.9% 2.8% 2.9% 3.0%
Netherlands  3.0% 2.9% 2.9% 3.4% 3.6% 4.3% 4.5% 4.6%
Germany 3.4% 3.6% 3.8% 4.0% 4.2% 4.3% 4.4% 4.4%
Mexico 3.6% 3.6% 3.2% 4.8% 4.3% 5.4% 5.2% 5.0%
Us 3.6% 3.5% 4.4% 14.7% 13.3% 11.1% 10.2%

ﬁg‘rgg 4.0% 3.3% 3.8% 3.8% 4.5% 4.3% 4.2% 3.2%
Denmark 4.9% 4.9% 4.8% 4.9% 5.5% 6.0% 6.3% 6.1%
Belgium 5.1% 5.0% 5.0% 5.1% 5.0% 5.0% 5.0% 5.1%
Australia 5.3% 5.1% 5.2% 6.4% 7.1% 7.4% 7.5% 6.8%
Canada 5.5% 5.6% 7.8% 13.0% 13.7% 12.3% 10.9% 10.2%
Finland 6.8% 6.9% 7.0% 7.3% 7.5% 7.8% 8.0% 8.1%

Source: OECD - Get the data - Created with Datawrapper



Case rates continue fo climb in several B.1.617.2 hotspots, though upticks have subsided in others

Weekly cases per 100k people (log scale) in areas where the variant is thought to be dominant, coloured by direction and pace of change
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5 ways to tell a story

Choose the right chart
Less is more

Use color in a clever way
Add helpful annotations

Break the rules
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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




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



CPU performance vs. power
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What motivated me
to change my eating habits...

health

Health is the most important motivation
for 30.8% of respondents.

environment animal welfare

The motivations of female respondents
are more balanced than those of male
respondents. For 34%, all three
motivations are equally important.

men



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

India: 1293

Japan: 1246

South Korea: 514
Iran: 471

USA: 5902

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%

UK: 2.0% /¢ ~ 7 Japan: 43%
7
7
)

Germany: 2.9% ™ South Korea: 1.8%

Iran: 1.6%
Russia: 5.8%

\

Canada: 2.1% USA: 20.2%

Source: Energy Emission Administration




5 ways to tell a story

Choose the right chart
Less is more

Use color in a clever way
Add helpful annotations

Break the rules



Asia-Pacific will continue to be t
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Turning your complex data into powerful visual stories [[] **Hiring**
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5) There's ALWAYS an exception... even for 3D pie charts!

@ No, 3D pie charts don't work. They're a bad idea. Because you can ...see more

O © © Mark verbeke and 68 others 5 comments
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. 4,918 views of your post in the feed



The future is African

Sub-Saharan Africa has the highest fertility rates in the world, but declining infant mortality and

increasing prosperty

Fertility rates (children per woman), 2018

Nigeria

Afghanistan
5 Ethiopia

Zimbabwe

Botswana
3 South Africa

Niger Uganda Rwanda Kenya India

France

USA

Brazil

Russia

Mauritius

South
Korea




less polluted more polluted

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

Each segment

is labelled

Bonfire Night,
with the highest
levels in 2014

Weekend
Bonfire Week firework displays

4-10 November

stefanieposavec.com/airtransformed



http://www.stefanieposavec.com/airtransformed

5 ways to tell a story

Choose the right chart
Less is more

Use color in a clever way
Add helpful annotations

Break the rules



Thank you!

All the slides and all the links:

baryon.be/dataviz-resources

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