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INTRODUCTION
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Introduction
Xenographics
William Playfair

.

“It remains only for me to request that
those who do not, at the first sight,
understand the manner of inspecting the
Charts, will read with attention the few
lines of directions, after which they will

find all the difficulty entirely vanish.”
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Introduction
Xenographics

Alberto Cairo

.

“Readers often have the unrealistic

expectation that any graphic should be

understandable without effort. We
designers have fed that expectation, and

we must stop.”



http://www.thefunctionalart.com/2019/09/explaining-visualizations-in-new-york.html

Introduction
Dataviz
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https://datavizproject.com/

2.
CREATIVE WITH DOTS




Creative with dots
Dot plot

Unidimensional scatter
plot

Alternative to grouped
bar chart
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https://datavizproject.com/data-type/dumbbell-plot/

Creative with dots
Dot plot

Handling overlap:
transparency
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https://datavizproject.com/data-type/dumbbell-plot/
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https://datavizproject.com/data-type/dumbbell-plot/

0.25
Creative with dots
Dot plot —
0 1 —
Handling overlap: E—
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https://ig.ft.com/us-elections/arizona-polls/
https://datavizproject.com/data-type/dumbbell-plot/

Creative with dots
Beeswarm plot : :
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https://gerardofurtado.com/mt/mt.html
https://mathematica.stackexchange.com/questions/42585/implementing-a-beeswarm-plot-in-mathematica

Creative with dots
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https://www.washingtonpost.com/climate-environment/2019/08/06/mapping-strain-our-water/

Creative with dots
Dumbbell chart

Good for showing gaps
and ranges

Can be horizontal

Also known as
connected dot plot

Example: Gender Pay
Gap
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https://informationisbeautiful.net/visualizations/gender-pay-gap/
https://datavizproject.com/data-type/dumbbell-plot/

Creative with dots
Dumbbell chart

Variation: arrow chart

Example:

Where the one percent
have gained the most
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https://www.nytimes.com/2017/11/17/upshot/income-inequality-united-states.html
https://datavizproject.com/data-type/dumbbell-plot/

Creative with dots
Bubble chart

Can show 5 dimensions

Example: Gapminder
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https://www.gapminder.org/tools/
https://datavizproject.com/data-type/bubble-chart/

3.
CREATIVE WITH BARS




Bars
Bullet chart

For showing progress
and status



https://datavizproject.com/data-type/bullet-graph/

Bars
Bullet chart

For showing progress
and status

Background fill colors that encode qualitative rar]ges such as bad, satisfactory, and good

(U.S. $ in thousands) ! ! I I I I I
L 10 50 100 150 200 250 300
I

Quantitative Scale

Symbol marker that encodes the comparitive measure

Text Label

Bar that encodes the performance measure




Bars
Marimekko

Aka Mekko chart,
Mosaic plot

Example:
Population in poverty

100 % -

20% =

20% 40 % 60 % 80 % 100 %



http://datatopics.worldbank.org/sdgatlas/SDG-01-no-poverty.html
https://datavizproject.com/data-type/marimekko-chart/

4.
CREATIVE WITH TIME




Time
Slopechart

Compare 2 moments in
time

Alternative to arrow
chart

2005

2015



https://datavizproject.com/data-type/slope-chart/

Time
Slopechart

Example: share of
elderly people in 13
Flemish cities

Aandeel 65-plussers

2000

) /
Brugge 23
Kortrijk 21,4
Hasselt 20,9
Sint-Niklaas 20

20
Roeselare 19,8
Vlaanderen 19,5
Turnhout & Aalst

19,3
Centrumsteden 18,5
Genk 18

Mechelen 17,1
Antwerpen 16,8
Gent 16,6
Leuven 16,2

15

Oostende 27,5%

2016

.



https://datavizproject.com/data-type/slope-chart/
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https://datavizproject.com/data-type/marimekko-chart/

Time
Horizon chart

Area charts with high
data density 100

50

-50

-100



https://datavizproject.com/data-type/marimekko-chart/
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Hoe de kredietcrisis de beurs besmette

De kredietcrisis heeft alle fondsen in de AEX, Midcap (#) en Smallcap (o) zonder uitzondering getroffen. Ten opzichte van 2 januari 2007 scoren vandaag alle fondsen lager.
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https://www.vizualism.nl/horizonchart-crisis-credits-2007-2008/

Time
Heatmap

Example:
The impact of vaccines
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http://graphics.wsj.com/infectious-diseases-and-vaccines/
https://datavizproject.com/data-type/heat-map/

Time
Connected
scatterplot

Evolution of 2
numerical values over
time

Examples:

The direction of your
country

Research

Muscle Cars

v
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bigger,

with mor

Energy Crises

“ After the

A

Auto fatalities
per 100,000
people

VISUALS ' Hannah Fairfield
Driving Safety, in

MERICANS drive a staggering
A number of miles — close to three

trillion every year, according to the
government. (That is half alight-year, or 120
million trips around the world.) And although
traffic accidents remain a major public safety
problem, the biggest killer of people ages 5 to
34, vehicle travel is far safer than it was afew
decades ago.

Several [actars appear to account for the
sharp decline in fatalities. Technalogy (like
anti-lock brakes and air bags) and road
behavior (like wearing seat belts and driving
sober) have bath improved greatly since

0.

Americans almost always drive more each
year than the previous or i

decreasing since the 1960s, when cars with
massive engines carried their unbuckled
passengers on primarily two-lane roads.
al Highway Traffic Safety

Adrministration

embarg
™7 i

a
“Unsafe at Any Speed”

Fits and Starts

The safety data is usually charted as
deaths per miles traveled. But what happens
when the metri re teased apart, and
familiar data is charted in an unfamiliar way?

Plotting the two most important variables
against each other — miles traveled versus
deaths per 100,000 population — yields a
pattern that looks like a plateau followed by a
steep drop. It evokes the theory of punctuated
equilibrium, proposed by the paleontologists
Stephen Jay Gould and Niles Eldredge, which
suggests that instead of continucus gradual

sh-riding

Vehicle miles driven per capita —p

Seat Belts and Sobriety

evolution, change occurs abruptly after
periods of virtual standstill.

“You see fatalities drop after a break-
through in new technologies or behaviors,
and then plateau until the next one,” said
David L. Strickland, administrator of the
National Highway Traffic Safety
Administration. “It takes time for new safety
technologies to work their way into the whole
fleet of cars on the road.”

Federal Highway Adn

tion
10

Auto fatalities
per 100,000
people

THE NEW YORK TIMES



https://beta-dot-localfocus2.appspot.com/5a1849ea1432a
http://steveharoz.com/research/connected_scatterplot/
https://archive.nytimes.com/www.nytimes.com/interactive/2012/09/17/science/driving-safety-in-fits-and-starts.html

Time
Connected
scatterplot

Figure 1: Growth in VC deal activity, 2012-14 to 2015-17, 24 cities
@ origin (2012-2014) » arrow head (2015-2017)
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trajectory in deal
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£ Beijing arrows indicate
‘%? 6,000 deal activity for the
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Source: Crunchbase, The Economist Intelligence Unit




d.
COMPONENTS & HIERARCHY
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Components
Waterfall chart

Shows net result

Example:
Evolution de la masse

des glaciers
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https://www.liberation.fr/planete/2019/05/02/les-glaciers-continentaux-fondent-encore-plus-vite-que-ceux-des-poles_1724013
https://datavizproject.com/data-type/waterfall-chart/

Hierarchy
Dendrogram

Shows multilevel
hierarchy

Example: The 200+
beer brands of SAB

Inbev



http://www.maartenlambrechts.com/2015/10/16/interactive-the-200-beer-brands-of-sab-inbev.html
https://datavizproject.com/data-type/dendrogram/

Hierarchy
Treemap

Shows multilevel
hierarchy + numbers

Example:
Every job in America



https://www.npr.org/sections/money/2014/01/09/261053608/every-job-in-america-in-1-graph
https://datavizproject.com/data-type/treemap/

6.
MULTIDIMENSIONAL DATA




Multidimensional
Parallel
coordinates

Example: Marathon
trainings
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https://www.highcharts.com/demo/parallel-coordinates
https://datavizproject.com/data-type/parallel-coordinates/

Multidimensional
Alluvial diagram

Aka Sankey diagram
and parallel sets

How to make an
alluvial diagram with
RAWGraphs



https://rawgraphs.io/learning/how-to-make-an-alluvial-diagram/
https://datavizproject.com/data-type/alluvial-diagram/

/.
UNCERTAINTY




Uncertainty
Fan chart
Communicates

uncertainty in
projections
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https://datavizproject.com/data-type/fan-chart-time-series/

Uncertainty
Fan chart
Communicates

uncertainty in a
projection

Chart 1 Macroeconomic projections

(quarterly data)
Euro area real GDP? Euro area HICP
(quarter-on-quarter percentage changes) (year-on-year percentage changes)
1.5 4.5
1.0 - 4.0
0.5 - 3.5 A
0.0 - 3.0
05 | 2.5 1
2.0 -
-1.0
1.5 -
-1.5 1o -
20 0.5
-2.5 0.0
-3.0 - -0.5
-3.5 -1.0
SIS IS SN I S N -y F DO D DG B
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1) The ranges shown around the central projections are based on the differences between actual outcomes and previous projections
carried out over a number of years. The width of the ranges is twice the average absolute value of these differences. The method
used for calculating the ranges, involving a correction for exceptional events, is documented in New procedure for constructing
Eurosystem and ECB staff projection ranges, ECB, December 2009, available on the ECB’s website.

2) Working day-adjusted data.



https://www.businessinsider.com/the-fed-is-considering-fan-charts-2016-2

.

Uncertainty
Confidence bands
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https://peilingwijzer.tomlouwerse.nl/p/laatste-cijfers.html
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https://serialmentor.com/dataviz/visualizing-uncertainty.html

8.
INTRODUCING NEW CHART
TYPES TO READERS

=



Introducing charts

Add a ‘How to read
this chart’ description

Add human readable
axis labels

Add explanatory
annotations

1 How much the slowest trips changed

5 min.
faster

.

FASTER,
MORE RELIABLE
61% of commutes

5 min.
slower

4 min. 3 min.
slower slower

2 min. 1 min. 1 min. 2 min. 3 min. 4 min.
slower slower faster faster faster faster

How much typical trips changed —



https://www.nytimes.com/interactive/2019/07/08/upshot/nyc-subway-variability-calculator.html

Introducing charts

Add chart elements
sequentially

o|00%
ojo()g
0;0()’q
o|0(5zJ

ojo



https://www.ternaryplot.com/explain

Introducing charts

Add chart elements
sequentially

o|00%
ojo()g
0;0()’q
o|0(5zJ

ojo



https://www.ternaryplot.com/explain

Introducing charts

Add chart elements
sequentially

o|00%
ojo()g
0;0()’q
o|0(5zJ

ojo



https://www.ternaryplot.com/explain

Introducing charts

Add chart elements
sequentially
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https://www.ternaryplot.com/explain

Introducing charts

Add chart elements
sequentially
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o
04009
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https://www.ternaryplot.com/explain

Introducing charts

Make a gif or video 100

How does a Hovmoller 50
diagram work?

0

-50

-100



https://xeno.graphics/hovmoller-diagram/

TOOLS
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https://rawgraphs.io/

Tool
Charticulator

charticulator.com

“Create bespoke chart
designs without
programming”

Global trade of natural resources in 2016

Diagram of the Causes of Mortality in the Army in the East

I Oisease
Other
Wounds

Causes of Mortality over time (Reproduction of the
Nightingale chart)

Character Co-occurrence in Les Miserables

o®

Character co-occurrence in Les Misérables (Circular
layout)

World Greenhouse Gas Emissions in 2005

World greenhouse gas emissions

Boston weather in a year

Character Co-occurrence in Les Miserables

il

Character co-occurrence in Les Misérables (Linear
layout)

Ranking of Carbon Dioxide Emissions

Ranking of carbon dioxide emissions of selected
countries

Fitbit Activity of 2016

Spiral Bar Chart

Character Co-occurrence in Les Miserables

7]
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\\\‘

1¥
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Character co-occurrence in Les Misérables (A
custom curve layout)



https://charticulator.com/

Tool
Data Illustrator

data-illustrator.com

“Create infographics
and data visualisations
without programming”

il

Boston Weather
Daily max and min temperatures and
precipitation in Boston for year 2015

Open Example | Watch Demo

Features of Cars

Parallel coordinates plot of features of
406 cars

Open Example | Watch Demo

NBA Redraft

Twenty years of NBA draft picks from
1989 to 2008

Open Example | Watch Demo

Goldilocks Worlds

1780 confirmed planets beyond our solar
system, which are habitable?

Open Example | Watch Demo

Caltrain Schedule

Stations and arrival time information for
the Caltrains

Open Example | Watch Demo

(2]
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Nobel Prizes and Laureates

All Nobel laureates in a data-rich and
complex graphics

Watch Demo

Color Popularity in New Cars

The untangling of color popularity among
new cars in North America

Open Example | Watch Demo

Obesity and Education

Slope graph on percentages of obesity
and higher education in US states

Open Example | Watch Demo

Life of a Plane
The life span of plane models, with
information on incidents and fatal injuries

Open Example | Watch Demo

Donors Choose

The chances of completion for projects
on DonorsChoose.org

Open Example | Watch Demo

Mobile OS Usage

Mobile operating system usage from
2008 to 2014

Open Example | Watch Demo

% B
emaial L. Lo
Satieie SRR B R
L S S

s S i T

Red and Blue America

Partisan Voter Index (PVI) for each US
state over the years

Open Example | Watch Demo



http://www.data-illustrator.com/

Introduction
Tool
catalogue

Chartmaker
Directory

L] ® YA The Chartmaker Directory

& C' ® chartmaker.visualisingdata.com

(*) THE CHARTMAKER DIRECTORY

hart Families: @ Categorical @ Hierarchical @ Relational @ Temporal @ Spatial

Introduction

Highcharts Infogram JetPack Data m
Tool
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http://chartmaker.visualisingdata.com/

Q&A




Resources

Catalogues

Dataviz Project

Visual Vocabulary

Data Visualisation Catalogue

Chartmaker Directory
Xenographics

Tools
RAWGraphs
Charticulator

Data Illustrator

Ternary Plot Maker



https://datavizproject.com/
https://github.com/ft-interactive/chart-doctor/tree/master/visual-vocabulary
https://datavizcatalogue.com/
http://chartmaker.visualisingdata.com/
https://xeno.graphics/
https://rawgraphs.io/
https://charticulator.com/
http://www.data-illustrator.com/
https://www.ternaryplot.com/

