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The visualization of a data set should be:

/
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EXxpressive

shows (only) the
Information in the data

\

_/

/

Efficient

allows for quick digestion,
e.g., by supporting
spontaneous perception

- _/

Requests on a Visualization

Appropriate

amount of visual content
1S In line with the amount
of data

- /

following Heidrun Schumann, University of Rostock



Requests on a Visualization
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expressive visualization



Requests on a Visualization

Efficiency

A visualization is efficient, if it

can be read with minimal Toyota Yaris_ _

effort. Mercedes A 160 MM —
task aspects Renault Clio MMM
tailored to the task §  Ford Fiesta - .
: vw Golf - T

psychological aspects
familiarity, intuitiveness Dacia Sandero -{ -
supports spontaneous . . . . . .
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Inefficient visualization
for task “find fuel-efficient car within budget”



Efficiency

A visualization is efficient, If it
can be read with minimal
effort.

task aspects
tailored to the task

psychological aspects
familiarity, intuitiveness

supports spontaneous
perception

Price in Euro
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Requests on a Visualization
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_|_Renault Clio

_|_Dacia Sandero
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Fuel consumption I/100km

efficient visualization
for task “find fuel-efficient car within budget”



Efficiency

A visualization is efficient, if it
can be read with minimal
effort.

task aspects
tailored to the task

psychological aspects
familiarity, intuitiveness

supports spontaneous
perception

Requests on a Visualization

e

(potentially) inefficient visualization
due to repeating and unintuitive colors



Efficiency

A visualization is efficient, if it
can be read with minimal
effort.

task aspects
tailored to the task

psychological aspects
familiarity, intuitiveness

supports spontaneous
perception

Requests on a Visualization

Success vs Failure

THE AVERAGE DIVORCE RATES IN AMERICA:

st marriages

41%

60% 73%

2nd marriages  3rd marriages

Images from https://viz.witf



Appropriateness

A visualization is appropriate,
If the amount of visual content
IS In line with the amount of
data.

Consider the cost — benefit
ratio of creating versus
reading the visualization.

Introduction: Requests on a Visualization

Inappropriate visualization
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Stock Market Crash?!
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lecture slides from Chris North, Virginia Tech
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Showing entire scale

lecture slides from Chris North, Virginia Tech
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Shown in context

lecture slides from Chris North, Virginia Tech



Edward Rolf Tufte
born 1942

Professor emeritus of political
science, statistics, and computer
science at Yale University

authored and self-published many
award-winning books on data
visualization design

e The Visual Display of Quantitative
Information

e Envisioning Information
e Visual Explanations

Edward Tufte presenting in Dallas, Texas, May 2015.
Photo by Keegan Peterzell, Wikimedia Commons, CC BY-SA 4.0.



https://en.wikipedia.org/wiki/File:Edward_Tufte_-_cropped.jpg

Lie factor

One of Tufte's Rules:

visual effect

_ _ Lie factor =
Visual attribute value should data effect
be directly proportional to data
attribute value
truth = 1.0
<€ : >
data underestimated data overestimated

lecture slides from Chris North, Virginia Tech



Company financial status

OPERATING EXPLORATION &
REVENUES DEVELOPMENT
EXPENDITURES

$1,226,007

1970 | 1971 1971 | 1978

lecture slides from Chris North, Virginia Tech



Changing Scale

Design vartation corrupts this display:

OPEC il Prices: After 18 Oct 1,2 601%
Months of Stability, Prices Are A aly
Due to Rise Again o Gremse -

Dotlars per barrel

New York Times, December 19, 1978,
p. D=7,

o 1979
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The New Yok Tomes ) Dec. 15, 154
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lecture slides from Chris North, Virginia Tech
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Incomes of Doctors
Vs. Other Professionals
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Figure 13. Changing scale in mid-axis to make exponential growth

tingar (T The Washington Post).

Changing Scale

lecture slides from Chris North, Virginia Tech



Tngome (thousoods af dolbars)

Physicians' income s srown expinen]inlly since 12339
Wherens ofliet professionals? ineoins hos gooie wp linesyly
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...with linear time scale

lecture slides from Chris North, Virginia Tech



Size Encoding

THE SHRINKING FAMILY DOCTOR

In California

Percentage of Doctors Devoted Solely to Family Practice

,l' .'l':v\'f'llll I'A!'Hi". n'\‘~lgllﬁg 5. 1979, p i

lecture slides from Chris North, Virginia Tech



Size Encoding: height or area?

lecture slides from Chris North, Virginia Tech



THE SHRINKING FAMILY DOCTOR

In California

Percentage of Doctors Devoted Solely to Family Practice

1975 1890
16.0%

1. 2,247 RATG TO MOPLLATION

8.023 Doctors

{I'

Size Encoding

Angeles Times, August 5, 1979, p. 3.

lecture slides from Chris North, Virginia Tech



Height or Area

e Height = value
Width = value
Area = value?

Problem:
Using 2 visual dimensions to
or represent 1 data dimension.

e Area =value
height*width = value
height = width = value %>

lecture slides from Chris North, Virginia Tech



Volume encoding?

'INTHE BARREL...

Price per bbl. of
“light crude, leaving
~Saudi Arabia
ondan. 1

Time, April 9, 1979, p. §7.

Height?
Diameter?
Surface area?
Volume?

73 — 79 data difference = 5.5x
73 — 79 volume difference = 270x

lecture slides from Chris North, Virginia Tech



Problem with size encoding

1 2 3 4 S 6 I

Height o l I I II

w o mBHBEE
Volume' "'-"

lecture slides from Chris North, Virginia Tech




Height & width encoding

5 6 7
HeightlIII I

lecture slides from Chris North, Virginia Tech

Height & Width




THE SHRINKING FAMILY DOCTOR

In California

Percentage of Doctors Devoted Solely to Family Practice

1975 1990
2% f 16.0% 12.0%

1: 2,247 RANG TO MPLLATION

8.023 Doctors

1 247umnwenm 1: 3,167 1: 4,232

Solution: just use height

009 Doclrs b.604 B6.212

lecture slides from Chris North, Virginia Tech



How not to lie

Show entire scale
Show data in context

Consistent, linear scale
e Log scale for log data

Up vs. down: indicate direction of improvement

Avoid size encoding
e Use height OR width
e Don’t use both for same data attribute
e Avoid area, volume encoding



For more, see http://wtfviz.net/



http://wtfviz.net/

