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What's in a colour?



Colour Good Practices

 Use colour sparingly

» Reduce saturation

 Consider colour for highlighting

» Keep colour palettes to 5 colours
 Consider accessibility (red/green)

Total enrollment

University of Richmond
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College of the Holy Cross
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Colour associations

 Hot /
e Does this mean Good /
(is hot or cold better? — we like warmer weather ...)

/ Wait /
« Usually associated with / meh /
* Or / level / (for stock prices, sales, profits, league positions)

* SO maybe orange / should be bad / ?
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source: Pantone, ColorMatters & web sources



Women

The Pudding, 2017: “Film
Dialogue”

The Pudding, 2017: “She
Giggles, He Gallops”

Bloomberg, 2016: “This
Chart Shows Who Marries
CEOs, Doctors, Chefs and
Janitors”

NYT, 2015: “The Changing
Nature of Middle-Class
Jobs”

NYT, 2017: “The Words Men
and Women Use When They
Write About Love”

Wall Street Journal, 2016:
“What's Your Pay Gap?”

DailyMail, 2018
ZEIT 2016

ZEIT 2018

Women

Economist, 2018
Morgenpost 2017
Guardian, 2018
Financial Times, 2018
Telegraph, 2018
Information is beautiful,
2014

Washington Post, 2017
Bloomberg, 2018

BBC, 2017

BBC, 2018



They Might Be Giants
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Theme from Flood

Birdhouse in your Soul

Lucky Ball and Chain
Istanbul (not Constantinople)
Dead

Your Racist Friend

Particle Man

Twisting

We Want a Rock
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Flood

Someone Keeps Moving My Chair
Hearing Aid

Minimum Wage

Letterbox

Whistling in the Dark

Hot Cha

Women and Men

Sapphire Bullets of Pure Love
They Might Be Giants

Road Movie to Berlin

R e

Theme from Flood

Birdhouse in your Soul

Lucky Ball and Chain

Your Racist Friend
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Particle Man
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We Want a Rock

They Might Be Giants
Flood

length of words in each song
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Why visualise

using triangles?



right angled equilateral scalene



Circles and Bars: The Results el ~IRasponses: 4,174 0

The circle is 50. Here are the guesses.

3K
2K
39% (1,629 out of 4,174)
responded in this range.
1K
0K

S5to14 15to 24 25to 34 35to 44 45to 54 55to 64 65to 74 75to 84 85to 54

The bar is 40. Here are the guesses.

3 77% (3,183 out of 4,174)
responded in this range.

2K

1K

0K

S5to14 15to24 25to34  35to44  45to54  55to64 65to74  75to84  85to94



Reservoirs in and around California running dry

Upper Klamath
£ 44% full

Trinity Lake Shasta Reservoir
46% full 37% full
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Olympic Curling Mixed Doubles - Beijing 2022

Semi Finals
Semi-Final 1
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Semi-Final 2
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Tax Rate in 2019 Revenue in 2018
(dollars per metric ton of CO2) (millions of dollars)
$
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Contraception Choices for Women

In 2017, the Guttmacher Institute looked at 148 Lower Middle Income countries and territories, recording

and comparing choices of d 15-49. v . wormen e
who wanted to avoid pregnancy relied not just on but had to rely on on g
or no methods at all.
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< England and Wales House Prices: 1995 - 2019

< i House price change by year of purchase,
e i decreasing or increasing

This chart shows the effects of the 2007 housing crisis, and the major
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Why visualise using

flowers?



e (Geometric art

« Resembles data viz

 Piet Mondrian 1921




« (Geometric art
Resembles data viz

Piet Mondrian 1921

 Tableau #1




tableau

[ta-bloh, tab-loh]
[:M _S'y"HEbIEEI

Examples Word Origin

See more synonyms on Thesaurus.com

noun, plural tableaux <) [ta-blohz, tab-lohz] (Show IPA), tableaus.
1. a picture, as of a scene.

2. a picturesque grouping of persons or objects; a striking scene.

3. a representation of a picture, statue, scene, etc., by one or more
persons suitably costumed and posed.



€ & engish - D ©
tableau board

noun table
table, tableau, liste, classement

picture
image, photo, tableau, portrait,
illustration, dessin

board
conseil, bord, pension,
commission, planche, tableau

tableau
tableau, tableau vivant

blackboard
tableau noir, tableau

roll
rouleau, roulis, roulement,
tableau, petit pain, pellicule

canvas
toile, canevas, tableau, tente

spreadsheet
tableur, tableau

tablet
comprimé, tablette, cachet,
tableau, plague commémaorative

drawing
dessin, tirage, étirage, tableau
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et h n | C d | S p ar | t ] es Dear Tech People is dedicated to unearthing the 50/50

data behind diversity in tech, starting with a Gender Split
race/gender ranking of 100 top tech companies.

=Tech companies

/{Select a company on the bar chart to see its flower.
//Click on the center of & flower to look it closer.
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Aleaf of a flower means an

ethnicity .
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OPERATION . - - | S Y
FISTULA

result of
fistula
Madagascar @ surgery
& : x x equivaient

Offering hope and extended quality of life by working to end fistula for every woman, everywhere yoars
Operation Fistula's pilot scheme in 2012-2015 was able to eradicate continence problems caused by obstetric fistula in 615 out of 638 women :;:::.mn;
across Madagascar, Malawi, Mauritania, Mozambique and Zambia, utlising a surgical procedure costing just $190 for each woman. fistuta
visualisation: @thenelirichards | @opFistula |

age >35 age <35



Even better than scatterplots

Scatterplots:
« Size

« Colour

* Position

« Shape

Flowers give you all of these plus
 Petal position

* Petal shape

 Stalk

 Colours of centres and petals

e ... etc
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Geometric vizzes:

 Designed to be artistic

« Make the reader do work

« Annotations/legends low profile
 Not for clients / board meetings!
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Alt Text ¢ Designldeas Format Pict...

1]

How would you describe this object and its
context to someone who is blind?

(1-2 sentences recommended)

A group of colorful flowers

Description automatically generated with low
confidence

| Mark as decorative

Premier League Squads 2020/21

Players used, points scored and changes made to 8th Feb 2021

visualisation: @theneilrichards




Trigonometry

 Use to calculate points round a circle
 Use unit circle (radius 1) centred

at (0,0)
e X =COSt y=sint




Shapes file

pathid degrees radians X semi y semi degrees/2 xquarter yquarter degrees circl rad circle x tiny circle ytinycircle x box y box
-1.5707963 -100 0 -90 -100 0 0 0 10
5271631 -99.61947 4.35778714 -87.5 -99.904822 4.361938737 0.17453293 1.73648178 9.84807753
. -98.480775 8.68240888 99.61947 8.715574275 0.34906585 3.42020143 9.39692621
= -96.592583 12.9409523 -82.5 -99.144486 13.05261922 0.52359878 5 8.66025404
o rOWS ave C O n Sta nt C O OI n — -1.3962634 -93.969262 17.1010072 -98.480775 17.36481777 0.6981317 6.4278761 7.66044443
— 3526302 -90.630779 21.1309131 -97.629601 21.64396139 0.87266463 7.66044443 6.4278761
-1.3089969  -86.60254 25 -96.592583 25.88190451 1.04719755 8.66025404 5
2653637 -81.915204 28.6788218 .5 -95.371695 30.07057995 1.22173048 9.39692621 3.42020143
-1.2217305 -76.604444 32.1393805 -03.969262 34.20201433 1.3962634 9.84807753 1.73648178
-70.710678 35.3553391 .5 -92.387953 38.26834324 1.57079633 10 0
[ e- u Se a CO u I I l n S a S O e n . -64.278761 38.3022222 -90.630779 42.26182617 1.74532925 9.84807753 -1.7364818
-57.357644 40.9576022 -88.701083 46.17486132 1.91986218 9.39692621 -3.4202014
-50 43.3012702 -86.60254 50 2.0943951 8.66025404 5
-42.261826 45.3153894 -84.339145 53.72996083 2.26892803 7.66044443 -6.4278761
- -34.202014  46.984631 -81.915204 57.35764364. 2.44346095 6.4278761 -7.6604444
-25.881905 48.2962913 79.335334  60.8761429 2.61799388 -8.660254
-17.364818 49.2403877 -76.604444 64.27876097 2.7925268 3.42020143 -9.3969262
-8.7155743 49.8097349 -73.727734 67.55902076 2.96705973 1.73648178 -9.8480775
0 50 -70.710678 70.71067812 3.14159265 0 -10
[] ] 8.71557427 49.8097349 .5 -67.559021 73.72773368 3.31612558 -1.7364818 -9.8480775
® M a kes S ev e r a I C O I eS Of th e d at a W I th 17.3648178 49.2403877 -64.278761 76.60444431 3.4906585 -3.4202014 -9.3969262
25.8819045 48.2962913 -60.876143 79.33533403 3.66519143 5 -8.660254
-0.6108652 34.2020143  46.984631 57.357644 81.91520443 3.83972435 -6.4278761 -7.6604444
-0.567232 42.2618262 45.3153894. -53.729961 84.33914458 4.01425728 -7.6604444 -6.4278761
= - - - 50 43.3012702 50 86.60254038 4.1887902  -8.660254 5
57.3576436 40.9576022 -46.174861 88.70108332 4.36332313 -9.3969262 -3.4202014
64.278761 38.3022222 -42.261826  90.6307787 4.53785606 -9.8480775 -1.7364818
70.7106781 35.3553391 .5 -38.268343 92.38795325 4.71238898 -10 0
30 76.6044443 32.1393805 -34.202014 93.96926208 4.88692191 -9.8480775 1.73648178
] 81.9152044 28.6788218 -30.07058 95.37169507 5.06145483 -9.3969262 3.42020143
, - - 32 86.6025404 25 -25.881905 96.59258263 5.23508776 -8.660254 5
® DO n t n ee Oa S O O I n ts O r a CI rC e . 90.6307787 21.1309131 -21.643961 97.62960071 5.41052068 -7.6604444 6.4278761
93.9692621 17.1010072 -17.364818  98.4807753 5.58505361 -6.4278761 7.66044443
. 96.5925826 12.9409523 -13.052619 99.14448614. 5.75958653 -5 8.66025404.

98.4807753 8.68240888 -8.7155743 99.61946981 5.93411946 -3.4202014 9.39692621

-0.0436332 99.6194698 4.35778714 -4.3619387 99.90482216 6.10865238 -1.7364818 9.84807753

[ ]
0 100 6.28318531 0 10
— 0 -1.5707963 -100 0 0 10
0 -1.5707963 -100 0 0 10
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degrees

radians
-1.5707963
-1.5271631
-1.4835299
-1.4398966
-1.3962634
-1.3526302
-1.3089969
-1.2653637
-1.2217305
-1.1780972
-1.134464
-1.0908308
-1.0471976
-1.0035643
-0.9599311
-0.9162979
-0.8726646
-0.8290314
-0.7853982
-0.7417649
-0.6981317
-0.6544985
-0.6108652
-0.567232
-0.5235988
-0.4799655
-0.4363323
-0.3926991
-0.3490659
-0.3054326
-0.2617994
-0.2181662
-0.1745329
-0.1308997
-0.0872665
-0.0436332
0
-1.5707963
-1.5707963

X semi
-100
-99.61947
-98.480775
-96.592583
-93.969262
-90.630779
-86.60254
-81.915204
-76.604444
-70.710678
-64.278761
-57.357644
-50
-42.261826
-34.202014
-25.881905
-17.364818
-8.7155743
0
8.71557427
17.3648178
25.8819045
34.2020143
42.2618262
50
57.3576436
64.278761
70.7106781
76.6044443
81.9152044
86.6025404
90.6307787
93.9692621
96.5925826
98.4807753
99.6194698
100

-100

-100

y semi
0
4.35778714
8.68240888
12.9409523
17.1010072
21.1309131
25
28.6788218
32.1393805
35.3553391
38.3022222
40.9576022
43.3012702
45,3153894
46.984631
48.2962913
49.2403877
49.8097349
50
49.8097349
49.2403877
48.2962913
46.984631
45,3153894
43.3012702
40.9576022
38.3022222
35.3553391
32.1393805
28.6788218
25
21.1309131
17.1010072
12.9409523
8.68240888
4.35778714
0

0

0

degrees/2
-90
-87.5
-85
-82.5
-80
-77.5
-75
-72.5
-70
-67.5
-65
-62.5
-60
-57.5
-55
-52.5
-50
-47.5
-45
-42.5
-40
-37.5
-35
-32.5
-30
-27.5
-25
-22.5
-20
-17.5
-15
-12.5
-10
-7.5

X quarter
-100
-99.904822
-99.61947
-99.144486
-98.480775
-97.629601
-96.592583
-95.371695
-93.969262
-92.387953
-90.630779
-88.701083
-86.60254
-84.339145
-81.915204
-79.335334
-76.604444
-73.727734
-70.710678
-67.559021
-64.278761
-60.876143
-57.357644
-53.729961
-50
-46.174861
-42.261826
-38.268343
-34.202014
-30.07058
-25.881905
-21.643961
-17.364818
-13.052619
-8.7155743
-4.3619387
0

0

-100

y quarter
0
4,361938737
8.715574275
13.05261922
17.36481777
21.64396139
25.88190451
30.07057995
34.20201433
38.26834324
42.26182617
46.17486132
50
53.72996083
57.35764364
60.8761429
64.27876097
67.55902076
70.71067812
73.72773368
76.60444431
79.33533403
81.91520443
84.33914458
86.60254038
88.70108332
90.6307787
92.38795325
93.96926208
95.37169507
96.59258263
97.62960071
98.4807753
99.14448614
99.61946981
99.90482216
100

0

0

degrees circl rad circle

0
10
20
30
40
50
60
70
80
90

100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
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Petals

 Include in shapes file

Design your own shape

This is an elongated circle

* Y values translated so range from

Otol (not-1to1)

Gives a long, thin, vertical petal

Petals need to rotate depending on

where they start around the flower

Deliberately chose (0,0) at bottom




Positioning of Petals

» Use trigonometry to determine start

 Central circle radius proportional to
team score

 Position based on player number

* Petals will all be vertical pointing up

X Petal Start E:.S Sheet2 (premier league

[X1 circle centre]
I+ ([Total Team Scorel * [centre slider]
* sin(radians(9 *x [Player Number numeric]l)))

[X Petal Start] +
([X Petal]*3%[Matches Played])




Formula to rotate

 Rotate point (x,y) through angle 6
 Rotation is relative to (0,0)
 Easy to google!

' = xcosh — ysinfb

y = zsinf + ycos0.




Rotating petals

« Use formula to rotate
* Create X rotated / Y rotated
« Then add rotated petals

to your petal start points

X petal rotated [::.S Sheet2 (premier league lineups) Y petal rotated t:@ Sheet2 (premier league lineups)

|—([x Petal] % cos(RADIANS([Player Number numericl#9))) ([X Petal]l * sin(RADIANS([Player Number numeric]9)))

+ ([Y Petal] * sin(RADIANS([Player Number numeric]9))) + ([Y Petal] * cos(RADIANS( [Player Number numeric]%9)))

X E:,SSheetZ (premier league lineups) E’S Sheet2 (premier league lineups)

[X Petal Start] + [Y Petal Start ] +
([X petal rotated]*3%[Matches Played]) |( [Y petal rotated]#*3*[Matches Played])




Worksheet

 Fix your axes!
« Squares:
« Use exact ratio of rows/cols
« Example (before stalks):
« X 50 — 850 (800 wide)
* Y 50 — 690 (640 tall)
« Ratio 5:4
» Other shapes:
» Multiply ratio above by
width/height ratio of shape ...




Summary

Question your basic principles
«  Which do you need to apply, and which could you bend/break?
e  Which are more complex than they might seem?

Think about questions you might not have thought of before
« Does it suggest a technique you haven't used?
« Do it make you consider things differently / widen your scope

Think of a brand new idea in data visualisation

« What are the pros and cons of this idea?

«  Will you enjoy the process and flex your creative muscle?

«  Will it suit an audience disposed to creative/artistic output?

Tableau is your blank canvas ... of graph paper.
« Questions lead to ideas, improving creativity and skills, increasing fun



QUESTIONS IN DATAVIZ

NEIL RICHARDS

ANY QUESTIONS?

@theneilrichards
questionsindataviz.com
https://public.tableau.com/profile/neil.richards#!/

https://www.linkedin.com/in/neilrichards1/



https://public.tableau.com/profile/neil.richards#!/
https://www.linkedin.com/in/neilrichards1/

