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The Art and Science of Data Visualisation

Andy Kirk

Data Visualisation Specialist & Founder of visualisingdata.com

Thank you for joining today’s webinar

2 quick housekeeping notes:

This webinar will be recorded and available on-demand to view later or
share with colleagues. You'll receive an email later this week with details.

Please type your questions into the chat box and we’ll get to them during
Q&A portion at end of presentation.
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Today’s presenters

Andy Kirk Andy Cotgreave
Data Visualisation Social Media Manager,
Specialist and Founder, Tableau Software

visualisingdata.com

Help people

see and understand
their data
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The Tableau Revolution

Fast and easy analytics for everyone

THE ART AND SCIENCE
OF DATAVISUALISATION
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Blog editor, trainer, lecturer, researcher, author,
design consultant, speaker, twitterer, impostor...
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of Quantitative Information
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The converging characteristics of
contemporary data visualisation
design
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SCIENCE

Truth, evidence, rules

© 2014 Visualising Data Ltd



Getting visualisation right is much more a science
than an art, which we can only achieve by
studying human perception.

Visual perception

Cerebral Cortex

Jisual Cortex

Thinking Seeing

© 2014 Visualising Data Ltd



Law of Similarity:
Items that are similar tend to be grouped together.

In the image above, most people see vertical
columns of circles and squares.

Law of Proximity:
Objects near each other tend to be grouped together.

The circles on the left appear to be grouped in
vertical columns, while those on the right appear
to be grouped in horizontal rows.

Visual perception

Law of Pragnanz:

Reality is organized or reduced to the simplest
form possible.

For example, we see the image above as
a series of circles rather than as many
much more complicated shapes.

e N\ o
AN
V)

Law of Closure:
Objects grouped together are seen as a whole.

We tend to ignore gaps and complete contour lines.
In the image above, there are no triangles or
circles, but our minds fill in the missing information
to create familiar shapes and images.

_Je
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Law of Continuity:

Lines are seen as following the smoothest path.

In the image above, the top branch is seen as

continuing the first segment of the line. This
allows us to see things as flowing smoothly
without breaking lines up into multiple parts.
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Visual perception
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Visual perception
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Visual perception

Visual perception

Screen Area of 2D Chart

100%
80%
60%
L%

0%

Screen Area of 3D Chart
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Colour science

#FFFFFF

Darker/lighter shades: Hex values:

70%

75%

D is an epidemic in our society K:¥¥%3

T2D has pegative term
mmmmw

T2D has serious imp

on quality of life 76%

Geometry and mathematics

Circle Rectangle Triangle
80% 85%
w
h
! b
C=2mr
A= lbh

A A=lw
My practice is greatly impacted by T2fk:{0¥73

i Rectangular
78% Cvinder Solid
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w
I
V=rrth V=iwh
C = Circumference w = Width
A= Aea h = Height
r = Radius v = Volume
I = Length b = Base
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Reduce the reliance on instinct...

Gut feel  — Data-driven
Taste — Justified
Showcasing you' —— Audience-driven
Random approach —— Systems thinking

Add options — CEliminate options

...but everyone has a unique perspective

© 2014 Visualising Data Ltd
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Embrace our creative instincts

There's a strand of the data viz world that

That's possibly true but also possibly
a world without joy.

Amanda Cox, New York Times

argues that everything could be a bar chart.

ART

Instinct, judgment, creativity

© 2014 Visualising Data Ltd
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Be inspired by the world around you

© 2014 Visualising Data Ltd
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Curiosity
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Sessions Code

Average Q Average

Two to five sessions  Six to ten sessions

Curiosity

Single
Session

Two to five
sessions

Six to ten
sessions

Eleven or
more
sessions

Sessions
Code

Average Twoto five

sessions

Sixtoten
sessions.

Eleven or

Eleven or more
sessions

Major Overall
Deterioration

Minor Overall
Deterioration

0Q Change Cade

Minor Overall
No Overall Change _Improvement

Major Overall
Improvement
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Curiosity

i

652 Kent Avenue
=

Date built

<1825 1850 1900 1950
Ny

2000
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The art of the journalist

The art of the journalist

Today's ranking of the world's richest people

SEE BILLIONAIRES STORIES

@ Explore Rank Plot
all billionaires

S cf

Map
hange previous day (by rank) + RS ISRV OIN)

§66060

+S119.0M  +$586M

€

2 13
+5190.9M +$180.5M

+579.5M
25
+5182.8M|

s 3%
+S15IM  +$355.5M

46

45 50
+5128.5M +$100.7M
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The art of the journalist

Lunge Feeding ° H 3 4 s 6 7 smoues

What is the duration of a
single lunge feed?

How deep do whale's dive
when feeding?

\What is a whale's speed
during lunge feeding?

What are the mechanics of the
lunge feeding action?

How many tons of krill are
consumed in each feed?

A\ How long can a whale
et AN 2 ' .
e : maintain the lunge cycle?

Sources: avemy A Goldbogen: choiss D Pyens
Tl Expetimaea By Vo Ecoiopy Pogress Soes

The art of the journalist

Lunge Feoding .o .
i S .

E g sorercaneronaso In which seas/oceans do fin
Ln whale will 1em tedty “,fﬁ:;: ex“z% S m ;mmm;:iM o 7

e g e - hal d .

Sos ol m wano bun ke e whales tend to exist

What is the population of fin
whales?

st

Is this feeding pattern leading
to reduction in krill?

Do all whales follow a similar
feeding action?

Does it differ between male/

T Yo gpions
Soomet® /N e

— Possible inge

-
WM%W*MW female, young/old:

s, P Have these actions changed
EEN o U\MM“N o
T s § T over time:
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Importance of sketching
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Alberto Cairo o
l| @albertocairo

"Sketching is essential for experimentation
and fast prototyping". Chabot really
understands connection between design and
analytics #datal4

4 Reply t3 Retweet % Favorite +++ More

‘I chose the chord diagram over the possibly more revealing
matrix design because the matrix doesn't look ‘tasty’ and muesli

"

shouldn't look like fungi
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Subject empathy

JNomen CEOs in Fortune 500 Companies

ege -
The glass ceiling persists 50%
General Motors named Mary Barra as its next CEQ, replacir
are faring in their advancement to the top of Fortune 500 ¢ 45%
Women CEOs in Fortune 500 companes
Percent 40%
35%
In 2013, women account for
4 percent of CEOs in 30%
Fortune 500 companies
25%
20%
15%
10%
5%
0%

1995 '00 ‘05 '10
Source: Catalyst org
S.Culp, 12/10/2013

In 2013, women accout for
4 percent of CEOs in
Fortune 500 companies

- ———

95 96 97 9899 00 01 02 0304 0506 07080910 11 12 13

Subject empathy
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Subject empathy

Subject empathy

Map Colours and Symbols

© 2014 Visualising Data Ltd
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Subject empathy
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Conceptual skills
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Technical flair

Experience design

How Different Groups Spend Their Day

‘The American Time Use Survey asks thousands of American residents to recall every minute of a day. Here is how people over age 15 spent their time in
2008. Related article

Everyone

Sleeping, eating, working and watching television take up about two-thirds

of the average day.

Everyone
WMen

White
Black
jomen Notin lab Hispanic

sehold activities
AL12:20 p.m., 24% of all Americans are
working

Click o is

Sleeping

© 2014 Visualising Data Ltd
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YOUR LAST ANSWER

How would you address a
group of two or more

— ]
Least imllar Most smilar

neutral ground

people?

you guys of some streets?
boulevard
midway
traffic island
island

median or other

QUESTION 2 OF 25
What do you call the area of grass in the middle

1 have no word for this

Experience design

How Y’all, Youse and You Guys Talk

‘What does the way you speak say about where you're from?
Answer all the questions below to see your personal dialect map.

Your Map

See the pattern of your dialect in the map below. Three of the most similar cities are shown.

stare our wap: (£ [

— ] —
Leastsimilar  Most similar Show least similar

T

Pop the

balloons?
Barack Obama
sizcrona. vorEs
\ )= § A= X J
CA CT IL ME MA MI MN N}
A4 ==umg | 9
NM NY OR PA WA WI DE DC
(O N 4
HI MD RI VT

Fun

Drag the balloons!

N\

Mitt Romney

101

ELECTORAL VOTES

Tossup states

100

ELECTORAL VOTES

Ve Y i~
AR ID

CO FL IA NV NH NC OH VA AZ GA MO MT AL AK

IN KS KY LA MS NE ND OK

SC SD TN TX UT wWv
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Emotion

U.S. GUN MURDERS IN 2010

9,595

PEOPLE KILLED

AN
BRI

411,364

STOLEN YEARS
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Art of communication

What Americans

THINK IS

The Distribution Is

Distribution
92% Choose as MIDDLE

IDEAL

BOTTOM 20% SECOND 20% MIDDLE 20% FOURTH 20%

Storytelling

© 2014 Visualising Data Ltd
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.
Storytelling
T AT A Data Storles #35: Visual Storytelling w/ Alberto
Cairo and Robert Kosara
o=0oC
00:13:41 Objectivity vs Subjectivity 225
00:47:41 :;Ym:;ng‘;ﬂx‘r‘:: provides embedding context for data, establishing a%0)
00:32:36 Software performance (Gapminder) 0:58

Storytelling
p Al

GRAPHICS

WASHINGTON POST INFORMATION
GRAPHICS

s Flag: New colors for the Kingdom?
Remembering the The Union Jack s s combinaton o fags from
Navy Yard victims Engiand, Scotiand and Northern reland.
s Gngand  Seotand  N.reland  UnionJack

HH + 24+ D=1

Michael Araold
- Unlonjack  Scotiang
N 2]

=

MixeD preciNeT]
113795 votors
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Mainstream use of different techniques

€ a THE UPSHOT | Hon th oo Reshape th Ecncry, in 25 Chts MO v Awe

Industries i the healtn care and energy sectors grew
substantially over the last fve years, while jobs in real estate
and construction continued to shrink. Industres that paid in
the middle of the wage soectrum generaly lost jods. And whiie
the economy overall s Dack to ts pre-recession level, it nasrit
‘added the roughly 10 millon jobs needed to keep up witn
growth in the working-age population. NecT»

e ‘Support forolland gas:
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Mainstream use of different techniques

Nobels

LaLettura/Corriere della Sera Visualizing painters'ives Sleep Habits

Seimens vl sryine Piningstoiswin deaonsiers s, Visaingrirs Seshasis andliarary
S roonfl o .
S8 -
RN T ——Y py——— Wy Vacoughion
SRS B Ectrsanbrsoningers
b &

\ 7

The Startup Universe / Visually NextAtlss Sento
unders 8 venture captalts,n colaboration  for

sVl

Eslereonvisilly

© 2014 Visualising Data Ltd

29



Mainstream use of different techniques

«— Tickets available on secondary market —>

Average
ticket price How to read this graphic

!

' ‘£ $3413

380 tickets
available
High price:
$4,084

High price:

$3521

» START

1 JAN. 6
$3,449 Most tickets

$2413 3,035 tickets available:

BBQ tickets T 13,462
available

END

FEB. 2 — Most tickets.
$2,567 available:
1,008 tickets 5,480
available —{

$2,199
812 tickets
available

Experimentation

ENTS INTHE CITY
it memary of the ity

bad smet

{

Washington
Arlingon

I
gl T e
Can you hear the difference? )

Gunfire " Pyrotechnios
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CONTEXT

‘A craft in thinking”

So many choices, so many variables

Whatis good? What is bad?
What is right? What is wrong?
Who is right? Who is wrong?

Why?!

© 2014 Visualising Data Ltd
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It always depends...

The real craft behind data visualisation design
Is how we rationalise choices
within a given context

The art of choice

Egypt I
Libys [
syia |

Tunisia [

Bahrain [N

Yemen |

Sudan N

Iraq Il

Jordan [
Algeria |
Saudi Arabia |
Morocco |§
Oman ||
Kuwait |
Palestinian Territories |

5% 10% 15% 20% 25%
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Exploratory

. 7

BAYARK AT KAXA

What's the intent?

Read data

KAAMA

Palestinian Teritories |

Saudi Arabia [
Morocco |
oman |
Kuwait |

5% 0%  15%  20%  25%

._*
=
*
%

1

E.noo s

—

Feel data

Ebb and Flow
At the Box Office

Alorjeueidxy

Year

What's the shape, size and type of your data

RegionCode g

CountryCode CountryName

Gender BMI Value Low Value High Value

1991
1981
1992
2003
1997
1996
1990
1995
2002
2007
2003
1985
1990
2001
1987
2002
1990
1989
2006
2005
1988
1998
1987
1984
1982

WPR
EMR
AMR
AMR
EUR
AMR
EUR
AMR
EMR
AFR

AFR

EUR
EMR
AMR
EUR
WPR
EMR
WPR
EMR
AMR

Western Pacific

Eastern Mediterranean

Americas

Americas

Europe

Americas

Europe

Americas

Eastern Mediterranean
ica

Africa

Europe

Eastern Mediterranean

Americas

Europe

Western Pacific

Eastern Mediterranean

Western Pacific

Eastern Mediterranean

Americas

Americas

Western Pacific

Western Pacific

Eastern Mediterranean

Africa

Africa

Europe

Western Pacific

Africa

Africa

Americas

Europe

Europe

Americas

South-East Asia

Europe

Western Pacific

Americas

Europe

Africa

BRN Brunei Darussalam
YEM ‘Yemen

CHL Chile

GUY Guyana
ROU Romania
BRA Brazil

KGZ Kyrgyzstan
BHS Bahamas
QAT Qatar

ETH Ethiopia
GHA Ghana

LTU Lithuania
BHR Bahrain
DMA Dominica
MNE Montenegro
FJl Fiji

LBY Libya

JPN Japan

DJI Djibouti

CoL Colombia
CRI Costa Rica
WSM Samoa

NIU Niue

JOR Jordan

Civ Céte d'Ivoire
MUS Mauritius
MCO Monaco
KOR Republic of Korea
Civ Céte d'Ivoire
ZWE Zimbabwe
MEX Mexico
SWE Sweden
TJK Tajikistan
URY Uruguay
NPL Nepal

IRL Ireland

PHL Philippines
BLZ Belize

SWE Sweden
TZA United Republic of Tanzania

Male 235 211 259
Female 235 20.2 27
Female 254 238 27
Male 23.6 214 258
Female 249 24.1 258
Male 243 23.8 247
Female 256 244 26.7
Female 275 248 30.1
Female 28.3 273 294
Female 20.6 19.9 214
Female 23.6 23.2 241
Male 26 25 26.9
Female 26.3 25.1 274
Male 24 23 25
Female 259 23 288
Female 28.1 27 29.1
Male 25.2 239 26.4
Female 216 21.2 22
Male 23.2 209 254
Female 26.1 25.6 26.6
Female 242 222 26.2
Female 311 30.2 32
Male

Female 279 26.3 296
Male 21.2 19.1 233
Female 25.7 246 26.9
Male

Female 217 20.5 229
Male 223 211 237
Female 247 24.1 254
Female 276 271 28
Female 25.1 242 26
Female 234 21.8 25
Female 25.4 23.8 26.9
Female 19.2 178 20.6
Female 26.7 25.8 276
Female 217 20.5 229
Male 25.5 244 26.7
Female 245 23.6 254
Female 22 214 225

© 2014 Visualising Data Ltd
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Who is your audience?

© 2014 Visualising Data Ltd
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Do they want a light bite?

Where do you get most of your news about
national and international issues?

Percent of respondents identifying main source(s) of news.
Each respondent could volunteer up to two sources.

74% 9% change from 2001-2010
TELEVISION

&% -11%

) INTERNET
i

NEWSPAPER

5 32%
12%

W01 2002 2003 2004 2005 2006 2007 2008 2000 2010

...0or a more involved experience?

© 2014 Visualising Data Ltd
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...or a more involved experience?

What is the setting?

E ] . . -’ . -
el =11 ,T..Fv 155
L ) 0w, |

£)
il B o

NPT S o

2 = 7’0:7

B a5 ' -
itv rate: tatal ( E
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Format requirements? Technical capabilities?

The death toll of
‘3ldays in Iraq

In this

r-torn country, nobody is safe from bloodshed

CLOSING TRHOUGHTS

© 2014 Visualising Data Ltd
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Visualisation is a process, not a procedure

i s Qe e ¥ .-

FORMAT
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Coolis a passing phenomena...

L/ He

3 yyy!
Y

‘Elegance’ should be your design pursuit

[2 T
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The Trains

In a typical weekday, trains make approximately 1150 trips on the red, orange, and blue lines starting at
5AM and continuing through 1AM the next morning. On Saturdays trains make 870 trips and on Sundays
they make 760.

To better understand how the trains operate on a typical day, below are all trips that trains took on the
red, orange, and blue lines on Monday February 3 2014. Each vertical line represents a station, and time
extends from top to bottom. Steeper lines indicate slower trains. This visualization was first used by
Etienne-Jules Marey to visualize train schedules and is typically called a “Marey Diagram.”

Subway Trips on Monday February 3, 2014

Red
Orange
Blue
Total

‘Average Number of Trips per Day

Weekdays
450

320

380

1150

Saturdays
350
260
260
870

The best visualisation is about understanding

Sundays
300
220
240
760

Service starts at 5AM on Monday

‘morning. Each line represents the

path of one train. Time continues
wiard, so steeper lines

indicate slower trains.

Since the red line splits, we show

the Ashmont branch first

‘then the

|| Braintree branch. Trains on the
Braintree branch "jump over" the

Locations of each train on the e, and orange lines at 7:00
am. Hover over the diagram to the right to display trains at a
different time.

‘Trains are on the right side of the track relative to the direction
they are moving.

See the morning rush-hour, midday lull, afternoon rush-hour,
and the évening 1l

‘Train frequency increases around
6:30AM as morning rush hour

Cognitive

Initiator Journalist Communicator

Computer
Science Science

The craft of thinking has many hats...

Project
Manager

Data
Science

© 2014 Visualising Data Ltd
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THE ART AND SCIENCE
OF DATA VISUALISATION

Q&A

© 2014 Visualising Data Ltd
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Thanks for joining today. If you'd like to try
Tableau for yourself you can access your free
trial at:

http://www.tableausoftware.com/trial

© 2014 Visualising Data Ltd
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