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HOW

We have to be careful when mapping
data to the visual world

Scales



Scales

Be aware of traps in
visualizing data, when
creating or reading.

Especially with scales.

Unemployment %
co = £o =
- 5] ¥ ] =

o
=31

o
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UNEMPLOYMENT RATE
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Scales

You may have he ard Unemployment Rate under President Obama

= employment
that charts should -
always have a zero
baseline.

Unemployment %

But it's not always the
case, especially if we
never expect

Jan Mar May July Sep Mow

unemployment to go to Month
zero!

Unemployment Rate under President Obama
ﬁ

Zeroing the y axis here

&
makes it difficult to see 5 "
change.... g
-
2
_— employment
0
Jan Mar May July Sep Now

Month



Scales

So, maybe we should think about other ways of showing change.

If our task is about finding where there are intra-month changes, then
simply plotting the differences can be more informative.

Unemployment Rate under President Obama

= =
= i
et rd

=
=
(=

Unemployment % Change
& & &
(=T = (=]
Ly [ =

L
B

Jan Feb Mar Apr May June July Aug Sep Oct
Month

Maow

We can now see that the employment rate under Obama went down more
than it went up, and that in November the drop was greatest...



Another problem is dual axes...



Age of Miss America

Scales

1999
25 yrs

23.75 yrs
22.5yrs
21.25 yrs
20 yrs

18.75 yrs
1999

2000

2000

Age of Miss America

correlates with

Murders by steam, hot vapours and hot objects

2001 2002 2003 2004 2005 2006 2007

2001 2002 2003 2004 2005 2006 2007

-8 Murders by steam -+ Age of Miss America

2008

2008

2009

2009

With dual axes, you can tell any story you want by changing one of the

scales.

From http://www.tylervigen.com/spurious-correlations

B murders

B murders

4 murders

weals AQ stapiniy

2 murders



Scales

Number of people who drowned by falling into a pool
correlates with

Films Nicolas Cage appeared in

1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
140 drownings 6 films
%]
B0
£
c
% 120 drownings 4 films £
5 s
3 Q
o wn
50 0
c . o a9
= 100 drownings @ 2 films g
E
=
(V]
80 drownings 0 films
1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

-®- Nicholas Cage -¢- Swimming pool drownings

tylervigen.com

With dual axes, you can tell any story you want by changing one of the
scales.

From http://www.tylervigen.com/spurious-correlations



Scales

80 7] Global GDP ]
trillion (in current USD)
70T - B
60T — German GDP [
(in current USD)
50T — B
IN 2011,
THE GLOBAL GOP
40T — B
3. THE GERMAN GDP 2o
WERE THE $AMe?l /n
OO
30T - 1.5T
[
-
20T — 1.0T
10T - 0.5T
0_ 0

2004 2007 2010 2013 2016

From https://blog.datawrapper.de/dualaxis/



https://blog.datawrapper.de/dualaxis/

Scales 807 Global GDP

o 4.0 ~
trillion | (in current USD) trillion
70T
] 3.5T
Solution 1
60T -
Juxtapose
3.0T
50T -
40T - | | | 2.5T - | | |
2004 2010 2016 2004 2010 2016
+80% | Global GDP &
German GDP
Change in %
i +60% —{ since 2004
Solution 2
Index +40% —

+20% —

2004 2007 2010 2013 2016

From https://blog.datawrapper.de/dualaxis/



https://blog.datawrapper.de/dualaxis/

Before stepping in to more complex multi-
dimensional visualisations, let's look at an example...

Video Game Data Set From Kaggle

https://www.kaggle.com/gregorut/videogamesales/version/2#



What are you visualising?

e.g. 16,000 rows of video game sales data (from Kaggle)
STATIC DATA | 2D Table | 11 features

Rank
0 1
1 2
2 3
3 4
4 5
5 6
6 7
7 8
8 9
9 10
10 11
11 12
12 12

I

Ordinal

Name

Wii Sports

Super Mario Bros.

Mario Kart Wii

Wii Sports Resort
Pokemon Red/Pokemon Blue
Tetris

New Super Mario Bros.

Wii Play

New Super Mario Bros. Wii
Duck Hunt

Nintendogs

Mario Kart DS

Dnllamnn inld/Dalkaman Qilvuor

a

Nominal

Platform Year Genre Publisher
Wii 2006.0 Sports Nintendo
NES 1985.0 Platform Nintendo
Wii 2008.0 Racing Nintendo
Wii 2009.0 Sports Nintendo
GB 1996.0 Role-Playing Nintendo
GB 1989.0 Puzzle Nintendo
DS 2006.0 Platform Nintendo
Wii 2006.0 Misc Nintendo
Wii 2009.0 Platform Nintendo
NES 1984.0 Shooter Nintendo
DS 2005.0 Simulation Nintendo
DS 2005.0 Racing Nintendo
~R 1Qaa n Pnla_Dlavine Nintandn
A 1 A A
Ordinal
Sequential
Categorical
Categorical Categorical
Categorical

NA_Sales
41.49
29.08
15.85
15.75
11.27
23.20
11.38
14.03
14.59
26.93
9.07

9.81

ann

I

EU_Sales
29.02
3.58
12.88
11.01
8.89
2.26
9.23
9.20
7.06
0.63
11.00

7.57

19

1

JP_Sales
377
6.81
3.79
3.28
10.22
4.22
6.50
2.93
4.70
0.28
1.93

4.13

7 mn

I

Other_Sales
8.46
0.77
331
2.96
1.00
0.58
2.90
2.85
2.26
0.47
2.75

1.92

n71

1

Quantitative

Global_Sales
82.74
40.24
35.82
33.00
31.37
30.26
30.01
29.02
28.62
28.31
24.76

23.42

22 1N

I

12



Why are we visualising?

Rank Name Platform Year Genre Publisher NA_Sales EU_Sales JP_sales Other_Sales Global_Sales
0 1 Wii Sports Wii 2006.0 Sports Nintendo 41.49 29.02 377 8.46 82.74
1 2 Super Mario Bros. NES 1985.0 Platform Nintendo 29.08 3.58 6.81 0.77 40.24
2 3 Mario Kart Wii Wii 2008.0 Racing Nintendo 15.85 12.88 3.79 331 35.82

We can break this task down In to

Present Actions Targets

.~ (® Query (3 All Data

)V ..ﬁn. > Compare > Trends
Al ~ ‘\/

L

We're presenting data, to enable comparisons of trends.

13



How can you encode information optimally?

None,Genre
— (Global_Sales, Action)
— (Global_Sales, Adventure)
—— (Global_Sales, Fighting)
— (Global_Sales, Misc)
120 - (Global_Sales, Platform)
(Global_Sales, Puzzle)
(Global_Sales, Racing)
(Global_Sales, Role-Playing)
100 - (Global_Sales, Shooter)

~— (Global_Sales, Simulation)
m -
w -
A X / ‘y‘h\- /\\

M ’ ] ‘y'. ! o

)

A f

l‘ .‘

\ — (Global_Sales, Sports)
\
f \ \\ ."\\

= (Global_Sales, Strategy)
Wt N~ :

140 -

1980 1985 1990 1995 2000 2005 2010 2015 2020
Year

This Is super hard to decode! So NOT a good visual encoding.

1. Too many colours (not all distinguishable).

2. Too many crossing lines (making it hard to see continuity)

3. Although less cognitively demanding than reading the whole spreadsheet, it's still pretty
demanding to match the line to the series.



How can you encode information optimally?

100 ~

u_

20 4

e

20 4

— (Global_Sales, Action) M
'..p-"‘--_ e
T T T T T T T T
— (Global_Sales, Adventure) /\/\/—/\/\/_/\\_’\
T T T T T T T T T
— (Global_5ales, Fighting)
T T T T T T T T
"—/\/\-/\/\__\[GMNLSEIES' Misc)
— (Global_5ales, Platform)
T T T T T T T T T
whhal_sales. B
T /\\.‘J—I T T T T T T T
— (Global_Sales, Racing)
| = I(Global_5ales, Role-Playing)
iGlobal_Sales, Shooter) /\f_/\\_
o _ R /\/ \
T __/\;_ — T — T T T T
(Global_Sales, Simulation)
(Global_Sales, Sports)
(Global_Sales, Strategy)
¥ o o o o A AP A A

Year

Much better.

Separating the series in to small
multiples is generally good
practice If you have many series to
compare.

But can you see problems here?

Axes are different per plot.
Colour offers us nothing here.



How can you encode information optimally?

160

o

100 1

o

100 1

o

100 -

o

100 1

o

100 1

100 -

o

o

100 1

o

100

o

100 -

o

100 1

o

100 1

| B (Global_Sales, Action) -
R E—_— o — 2

B |Global_Sales, Adventure)

_— | ——_—#——

I (Global_Sales, Fighting)

: ‘—m.-q——

B Global_Sales, Misc)

.—-—‘\—A*

BN (Global_Sales, Platform)

D o et A

W (Global_5ales, Puzzle)

BN Global_Sales, Racing)

— T = .

BN (Global_Sales, Role-Playing)

_atatdiii

I (Global_Sales, Shooter)

BN (Global_Sales, Simulation)

— e

T
' . BN (Global_Sales, Sports)

Bl (Global_5ales, Strategy)

hp——

o 0% o &% P £ 2 g A

Year

Easy to compare now between all
plots.

But can we do better?



How can you encode information optimally?

- 125

S

1980.0

1981.0

19830 . , ,
ses0  Comparing the trends iIs easier
19860

w70 here since we can see all the data

1588.0

s In one compact plot.

1991.0

Year

1992.0
1993.0

w30 Here I've also clustered the

g0, genres to see which are most

w0 Similar in terms of trend.

2003.0

20050 L

-20ee Although, it will be harder to map
2008.0

2000 from the colour to an exact value.
120 Here, we've given up some

2014.0

xso  decoding power, I.e. the ability to

2016.0

%00 Qo back to the original value.

Global Sales-Misc

Global Sales-Sports

Global Sales-Racing
Global Sales-Action
Global Sales-Shooter

L
T
Il
=

e
i

4
M

[T

'

=

L=

i

Global Sales-Adventure
Global Sales-Strategy
Global Sales-Fighting

Global Sales-Simulation

Global_Sales-Role-Playing
Global_Sales-Platform

Mone-Genre



Why are we visualising?

Rank Name Platform Year Genre Publisher NA_Sales EU_Sales JP_sales Other_Sales Global_Sales
0 1 Wii Sports Wii 2006.0 Sports Nintendo 41.49 29.02 377 8.46 82.74
1 2 Super Mario Bros. NES 1985.0 Platform Nintendo 29.08 3.58 6.81 0.77 40.24
2 3 Mario Kart Wii Wii 2008.0 Racing Nintendo 15.85 12.88 3.79 331 35.82

We can break this task down In to

Present Actions Targets

- (® Query

)V ]n > Compare = Distribution
. ~ .I|I|I|.

L

We're presenting data, to enable comparisons of distributions.

18



Naively, we would start by plotting the time distribution for each Genre, and overlay
them on top of one another.

Action

0.14 1 Shooter
Adventure

0 Sports

Simulation

0127 Racing
Fighting
Strateqgy

0.10 1

0.08 -

0.0& -

0.04 1

0.02 1

0.00

= - T
1980 1990 2000 2010 2020

Too many overlapping areas. It’s a mess.



==nre

Box Plots Violin Plots Boxenplots

https://vita.had.co.nz/papers/letter-value-plot.pdf

Sports { #EEEEERRERAS ,’_ ¢
Platform { #4840 040 48 —*—

Racing | #4 & ¢ & 4 ’- ¢
Role-Playing - ey —*—
Puzzie { #4440 HH0NS —4—
Misc{ # #48 % S440000 —‘

Shooter { SRAEERENEE 4 —' \
Simulation {  # I | HHllll}—.—{l # + +
Action - unununun'—-—{ — —.' ¢
Fighting { ¢ I —"- ¢
adventure {4 4 eeeedbnd ﬁ*‘ +

Strategy - I ‘-@—
1980 1985 1950 1995 2000 2005 2010 2015 2020 1980 1990 2000 2010 2020 1980 1990 2000 2010

Year Year Year



Why violin or boxenplots | hear you ask?

Box plots can also be deceptive!

Raw Data Box-plot of the Data

- —— — - —— - —

But violin plots give a better representation of the data.

https://www.autodeskresearch.com/publications/samestats

Violin-plot of the Data



https://www.autodeskresearch.com/publications/samestats
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Genre = Sports

Genre = Platform

Genre = Racing

Genre = Role-Playing

Genre = Puzzle

Genre = Misc

Genre = Shooter

Genre = Simulation
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Genre = Fighting

Genre = Adventure

Genre = Strategy
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1380 1990 2000 2010 2020
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T T T T T
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Year

T T T T T
1980 1990 2000 2010 2020
Year

Facet Plots

While aesthetically nice, and this
does provide a good detailed view
of the data, it's hard to compare all
the distributions.



What happens when we have a high number of dimensions?



Multidimensional Visualization

Height

Weight

Ch

Height Weight Cholesterol
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Multidimensional Visualization
Scatter Plot Matrices

Name Height Weight Chol Height Weight Cholesterol
John 1.76 63 45 y
Mike 1.79 70 415 [ 1.76
Jim 1.61 60 6.7 B
Height Weight Cholesterol
[ 3
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(Y oo of
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Blood Glucose

Cholesterol

HDL Ratio

LDL Ratio

Blood Glucose Cholesterol HDL Ratio LDL Ratio

TIMRABRRIAANI[SANISINA S8 4 2 2728701 81NN K

https://isfiddle.net/eamonnmag/4eubvrkc/

o Patientl
Patient?
Patient3


https://jsfiddle.net/eamonnmag/4eubvrkc/

Multidimensional Visualization

" Lng(l+Sa‘Iary) E _ a Log(l+Salary)

o ....

F'W S ——

Dmmmmiummgglﬂlliimmmmi'

Visual Exploration of Large Structured Datasets. Wills. Proc. New Techniques and Trends in Statistics
(NTTS), pp. 237-246. 10S Press, 1995.



Multidimensional Visualization

@ HEPData

@& Secure https://www.hepdata.net/dashboard/submissionsf

¢
@ HEPData _ Search 4 Submit & Sandbox @About (SubmissionHelp & Dashboard (Logout

'\ Eamonn Maguire

Administration  Submissions Overview & Edit Profile
9 eamonnmag@gmail.com

£ Back to Dashboard

Submissions By Last Update Time

e b NJhI mh bt b L

Data Records Per Submission Collaboration tor 10 Submission Participants
(Encoded)
ACCMOR ANS (Encoded)
Amsterdam-CERN-Nijmegen-Oxford .
Bologna-Edinburgh-Glasgow-Pisa-Rutherford ANS (Modified)
CERMN-Munich BJR (Encoded)
DASP BJR (Modified)
Na collaboration FDG (Encoded)
PLUTO
Rutherford-London FMLD (Modified)
Serpukhov-CERN LGK (Encoded)
TASS0 NASH (Encoded)
NASH (Modified)
OPY (Encoded)
Submission Status Version

OPY (Modified)



My Tutorial on Creating Dashboard Visualizations
https://thor-project.github.io/dashboard-tutorial/

32
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Multidimensional Visualization

Parallel Coordinate Plots

+ Mode

Dowrloads (GB)

Day Logins Eveinglogns  Login Change lognDuaion  LlognDwaion  Early Device bsert Day Device bsert

group

Downloads...

Uploads (...

Early Logi...

Day Logins

Evening L...

Login Cha...

Login Dura...

Login Dura...

Early Devi...

Day Devic...

Late Devi¢

Communicati...

199

1 0.285

1 0.385

04

- 0.0769

0.947

. 66.2

65.8

14

7.4

357

Communicati...

358

05

0.717

1 0.138

1.705

41

39

5.1

74

358

Communicati...

235

0.88

078

i 1.6

- 0.0012

22

529

513

26

128

320

Communicati...

028

0.004

- 0.002

0.005

99.48

0.24

876

Communicati...

- 0.85

0.024

0714

0.024

- 0.06

- 0.06

8111

15.87

717

Communicati...

0.85

0.024

0.827

0.026

0.06

0.06

8111

15.87

717

’%’
I

Communicati...

- 0.85

0.024

0.011

0.024

- 0.06

0.06
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Multidimensional Visualization
Parallel Coordinate Plots

Lets take an example where we have many variables to display...

Each user is represented by a circle

2 Dimensions

usera @

uploads
o
uploads

® user z @

downloads

3 Dimensions
Size indicates number of logins per day

usera -

user z -

downloads

34



Multidimensional Visualization
Parallel Coordinate Plots

4 Dimensions 5 Dimensions
Color indicates users department Transparency indicates consistency in logins

usera - usera -
%) o %!
% ;
9 ® ke
Q. Q.
> . ¢ 5 ®

®
o o
‘ user z - user z
downloads downloads

As we get to higher levels of dimensions, we’ll have problems. Our choice of visual encoding will affect the visual
availability of each dimension to the user.

35



Multidimensional Visualization
Parallel Coordinate Plots

// Easy to see O/ Not so easy to spot

uploads
o
uploads

' O, O

downloads downloads

Parallel coordinates are a visualization technique employed when a large number of dimensions need to be displayed
(often without a temporal element) and where each of those dimensions can be equally important in the decision
making process.

In the scatter plots here, it's easy to see correlation between downloads and
uploads, but with the other dimensions that’s difficult.
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Multidimensional Visualization
Parallel Coordinate Plots

varl

Positive Correlation

Negative (inverse) Correlation

varl

var2

varl

var2

varl

var2

varl

var2

No Correlation

varl
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Multidimensional Visualization
Parallel Coordinate Plots

2 Dimensions
Uploads
Downloads

10gb

Ogb

38



Multidimensional Visualization
Parallel Coordinate Plots

2 Dimensions

Uploads
Downloads
A A
4gb — — 10gb
1gb Ogb
5 5
(&) (o)
O@o SR
<Q
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Multidimensional Visualization
Parallel Coordinate Plots

2 Dimensions
Uploads
Downloads

10gb

Ogb
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Multidimensional Visualization
Parallel Coordinate Plots

2 Dimensions

Uploads
Downloads
usera @
“ ®
°
k- .
S LI
°
°
o userz @
downloads

A A
4gb — 10gb
— ,X\ — e = —
— — - \ — —
1gb Ogb
% 5
> P
& SN
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Multidimensional Visualization

Parallel Coordinate Plots

3 Dimensions
Uploads
Downloads
Logins per day

4gb — 4
a ——
1gb Ogb 0
GC’
\O,b rbbcj 6'5\
O\\§\ Q\O Qé
Q ©
O
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Multidimensional Visualization
Parallel Coordinate Plots

4 Dimensions
Uploads
Downloads
Logins per day

Std. deviation in logins per day

4gb 4 2
0
1gb G
& <
@6\\ , N 6'5\
P RPN
SN
SN
«\éb K
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Multidimensional Visualization
Parallel Coordinate Plots

agggggsions We use colour for department since it's categorical
Downloads information.

Logins per day
Std. deviation in logins per day

Department
4gb Ogb 4 2
m e ————
| = =~ 0
1gb Ogb 0 -2
% .
> % D &
\Y\&‘O \O,b Q}b{b ;\\O(\ 6’8\
S R Q PN
Q N F R
\VOO) @) '\Q\CD
6’2) \OO)

We can keep adding more parallel lines, and comfortably have
around 20 dimensions for many users displayed at once.
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Multidimensional Visualization
Parallel Coordinate Plots

Parallel coordinates provide an efficient way to visualize many variables, along with their
associated clusters, anomalies, value distributions and correlations.

Clustering Correlation Outlier Detection Distribution

45



Blood Glucose Cholesterol HDL Ratio LDL Ratio patient
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https://jsfiddle.net/eamonnmag/o4tveklL g/



https://jsfiddle.net/eamonnmag/o4tvekLg/

Multidimensional Visualization

* Static item aggregation
 task: find distribution <+ 0
e data: table —

e derived data

—4 guantitative attributes
* median: central line | L

 lower and upper quartile: | R
DOXES L I o
 lower upper fences: whiskers ? | | |
—outliers beyond fence cutoffs n s k mm

explicitly shown 47
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Multidimensional Visualization

Glyphs

Simple Glyph

Temperature - Colour [

Wind direction - Orientation t 2.~
Wind Speed - Proximity

Location - Position

Complex Glyph

Curvilinear path

Wobble Factor
Linearity of Average Path

Mean Angular Displacement
Angle
Amplitude of Lateral

Head Displacement
Length

Beat-Cross Frequency
Arc length, clock metaphor

Total Torque of Filament
Thickness

Total Projected Arc

length of Filament
Length

Straight Line Direction

Shape Orientation

-~
S~

- - I ~ \\
[N
~

A
~
~

A
~
I
- - |
[
\

g Asymmetry Change in angle
of Filament of Filament
Angular

Displacement

’,f’ Shape Width

] __---Head Rotation
_____ Zero Velocity

------- Straight Line Velocity

. Radius/arc length

~

,- Head Position

.~ Centre Position

_ Head Width

_.-Head Length

-

- Shape Length

Shape Orientation
Fixed Radius

Radius/arc length, colour

“~._ Average Path Velocity

~
~

™ Curvilinear Velocity
Radius/arc length

\\
~ Y
>

™ Uncertainty (head & tail)

Colour

. Unavailable
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Across the US mortality has risen above usual levels, with urban epicentres in the north-east among the hardest hit

Number of deaths per week from all causes, 2020/ vs recent years:

Shading indicates total excess deaths during outbreak

300,800
UsS excess
deaths 79,000
: N\, (+24%)
| 39,500
AK <ik Historical average ME ik
0
250 Jan Sep 5 Dec
A () LATEST DATA
WA 4k +16% ID 1k +17% MT <1k ND <1k MN 3k +17% WI 3k +12% MI 11k +23% VT <1k NH 1k +16% MA 8k +45%
1,500 500 500 500 1,500 1,500 3,500 500 500 3,000
750 TUASRa=E1~750 250 AR w250 1,500
B o APNNINP NPt -
0 0 0 0 0 0
OR 2k +10% NV 3k +23% WY <1k SD <1k IA 2k +15% IN 6k +19% OH 8k +14% PA 9k +17% NY* 14k +32% CT 4k +42% RI 1k +27%
1,000 1,000 500 500 1,000 2,000 A 3,000 4 000 5,000 1,500 500
500 A2nedlB..500 250 250 X O ALy TSN i 1,500 2 000 ~./\___£.520 «-/\,\,‘
0 0 M REAGay 0 0 0 0
CA 25k +21% UT 1k +16% CO 4k +23% NE 1k +13% MO 4tk +13% IL 13k +25% KY 3k +12% MD 7k +29% DC 1k +48% NJ 18k +62% NYC 28k +117%
- 6,500 500 1,500 500 1,500 3,500 1,500 2,000 200 5 000 8,500
| =250 750 = T,750 — T 7750 matana 1,000 SNV MW 100 2 500 4,250
0 0 0 0 0 0 0 0 0
AZ 11k +40% NM 2k +21% KS 1k +12% AR 2k +17% TN 6k +18% WV <1k VA 6k +21% NC 6k +16% DE 1k +26%
2,000 500 1,000 1,000 2,000 1,000 2,000 2,500 500
s 15000 250 eAN500 500 1,000 Ay ~~500 1,250 M
0 0 0 0 0 0 0 0 0
OK 2k +12% LA 7k +35% MS 5k +30% AL 6k +22% GA 10k +27% SC 7k +28%
1,000 2,000 1,000 1,500 2,500 1,500
500 -J“\,-ﬁl,ooo =t 500 750 1,250 AT S0
0 0 0 0 0 0
HI <1k TX 29k +29% FL 25k +25%
500 6,500 A 6,000
VA Aw2250 s T 3,000
0 0 0

*Excluding New York City, which is shown separately

Source: FT analysis of US CDC mortality data. Data updated October 21
FT graphic: John Burn-Murdoch / @jburnmurdoch
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Multidimensional Visualization

A Simple Example | Student Test Results
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Multidimensional Visualization
A Simple Example | Student Test Results

Table Parallel Coordinates
Math  Physics English Religion Math  Physics English Religion
A A A A
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Representing trees and graphs...



Graphs/Networks

In this case, it's a semantic mapping to the underlying biological pathways.

Flle Edit View Select Layout Pluglns Help
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Cerebral: Visualizing Multiple Experimental Conditions on a Graph with Biological Context. Barsky,
Munzner, Gardy, and Kincaid. IEEE TVCG (Proc. InfoVis) 14(6):1253-1260, 2008.]



http://www.cs.ubc.ca/labs/imager/tr/2008/cerebral/
http://www.cs.ubc.ca/~barskya
http://www.cs.ubc.ca/~tmm
http://www.cmdr.ubc.ca/~jennifer/
http://rkincaid.net/

Graphs/Networks
Force Directed Graphs

Lyndon Rive

Marc Tarpenning

Solar City Et

http://jsfiddle.net/7a7b5dwp/

The most used of all graphical
layouts on the web.

But beware. As we saw eatrlier,
Gestalt laws tell us that items that
are close together are seen as
more similar than those that are
not.

Unfortunately, completely unrelated
nodes can be perceived as being
more similar due to the layout
algorithm in force directed graphs.
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Graphs/Networks

Force Directed Graphs

A greater problem IS that the network can change every time you run the
removing nodes can drastically affect the structure.

Lyndon Rive

Peter Rive Lyndon Rive

Paypal
yP Peter Rive

Zip2

Marc Tarpenning

Martin Eberhard
Marc Tarpenning

Marc Tarpenning Martin Eberhard

http://jsfiddle.net/7a7b5dwp/

Same graph, different layouts. Not easy to compare.

Lyndon Rive
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Are there solutions to this?



Graphs/Networks

Hive Plots

Person

Lyndon Rive

Solar City

Ope Zip2

http://jsfiddle.net/7a7b5dwp/ http://jsfiddle.net/eamonnmag/vso/0gnr/
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Graphs/Networks

Hive Plots

http://jsfiddle.net/eamonnmag/vso70gnr/

Same graph, same layouts.
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Graphs/Networks
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Other General Tips



Focus on the important information.

Strong grid lines, unnecessary colour, are all distractions.

Daily Sales - ABC Corp.

Sales (£1000s)

Here, a lot of “ink” is spent on grid lines
and borders that provide no “information”

Daily Sales - ABC Corp.

£7k

Sales

£800—

1st 9th
October 2020

Removing noise increases the amount of
“ink” dedicated to data, not to the
decorative elements around it.



Annotate
Make your plots more informative, and guide the end-users to the key takeaways

Daily Sales - ABC Corp.

Social Media
Strategy Changed I

£7k

Sales

£800—

| [ | [ |
1st oth

October 2020

Annotations can be used to answer
guestions about changes in trends, change
points, etc.



Annotate

A composition of charts can help tell
a story.

We don’t need to read a caption or
have an explanation to interpret this
(at first) rather complex visualization.

Here, annotations are used inline to
communicate what is happening to
the climate when we have not just an
Increase in the mean, but also
variance.

Colour effectively communicates
warm vs cold.

https://www.ipcc.ch/ipccreports/tar/wgl1/fig2-32.htm
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https://www.ipcc.ch/ipccreports/tar/wg1/fig2-32.htm

Annotate

The use of visualisation here alongside the core text of the paper is very effective.

Interaction effects on linear in log odds slopes

Difference in slope Uncertainty in model estimates of
with Means Added Awverage Slope in each condition*

Uncertainty
Visualizations

Quantile Dotplots , —=0.013]

HOPs

-0.033 [-0.055

-0.043 [-0.075, -0.013]

Intervals -0.023 [-0.043, —0.003]

Low Variance

Densities -0.025 [-0.048, -0.002]

4 RESULTS

4.1 Probability of Superiority Judgments

TF—For each uncertainty visualization, adding means at low variance

decreases LLO slopes. Recall that a slope of one corresponds to no
bias, and a slope less than one indicates underestimation. When we
average over uncertainty visualizations, adding means at low
variance reduces LLO slopes for the average user, indicating a very

Average over Vis -0.031[-0.044, -0.020]

Quantile Dotplots -0.006 [-0.029, 0.018]

HOPs -0.038 [-0.071, -0.004]

Intervals 0.045[ 0.024, 0.064]

Densities 0.038[ 0.014, 0.063]

High Variance

Average over Vis 0.010[-0.003, 0.023]

small 0.8 percentage points increase in probability estimation error.

At high variance, the effect of adding means changes directions
for different uncertainty visualizations. Adding means decreases
LLO slopes for HOPs, whereas adding means increases LLO slopes
for intervals and densities. Because differences in LLO slopes
represent changes in the exponent of a power law relationship, these
slope differences of similar magnitude indicate a very small increase
in probability of superiority estimation error of (.3 percentage points
for HOPs and small reductions in error of about 1.5 and 1.0 percent-
age points for intervals and densities, respectively.

Users of all uncertainty visualizations underestimate effect size.

Quantile Dotplots , —0.001] [

HOPs

-0.020 [-0.038

&

-0.041 [-0.067, —-0.015]

Intervals 0.011[-0.005, 0.027]

Densities 0.007 [-0.013, 0.02¢]

When we average over variance, users show an average estimation
error of 8.6, 14.0, 14.8, and 12.4 percentage points in probability of
superiority units for quantile dotplots, HOPs, intervals, and densities,
respectively, each without means. In this marginalization, adding

0.2 0.3 0.4 0.5 0.6 0.7

Average over Variance

Bias toward underestimation

https://arxiv.orqg/pdf/2007.14516.pdf

means only has a reliable impact on LLO slopes for HOPs, but the
difference is practically negligible.

49 Intarvantinn Neacicinne

Don’t ask me how they got this to align properly :D


https://arxiv.org/pdf/2007.14516.pdf

g8¥ Visualization
88 Analysis& Design

VISUAL
THINKING

DESIGN

Iustrations ty Ramonn Maguue

Visualization Analysis and Design.
Munzner. A K Peters Visualization Series, CRC Press, Visualization Series, 2014.

Information Visualization

PERCEFTION FOR DESIGN
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Further Links

Tutorials
D3 http://antarctic-design.co.uk/biovis-workshop15/
Dashboards https://thor-project.github.io/dashboard-tutorial/

D3 Examples
https://blockbuilder.org/search

Visualization Sites

Set Visualization - http://www.cvast.tuwien.ac.at/SetViz

Time Series Visualization - http://survey.timeviz.net/

http://flowingdata.com/

Data Vis Cataloque

Python Data Vis Tools
Pandas Data Vis Matplotlib Seaborne Altair



http://www.cvast.tuwien.ac.at/SetViz
http://www.datavizcatalogue.com/
http://pandas.pydata.org/pandas-docs/stable/visualization.html
http://seaborn.pydata.org/
http://matplotlib.org/
https://altair-viz.github.io/index.html
https://blockbuilder.org/search
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Questions
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