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TAXONOMY OF VISUAL VARIABLES
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CLEVELAND MCGILL [1984]
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Figure 4. Graphs from position—length experiment.
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Figure 3. Graphs from position-angle experiment.
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CLEVELAND & MCGILL: GRAPHICAL ENCODINGS

* Angle

* Area

e Color Hue

* Color Saturation

* Density

* Length

 Position on a common scale
* Position on non aligned scale
* Slope

* \/olume
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ANGLE DECODING

* It is difficult to compare angles
» Underestimation of acute angles
» Qverestimation of obtuse angles
* Easier if bisectors are aligned

* Area estimation helps

B
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ANGLE DECODING

* It is difficult to compare angles
» Underestimation of acute angles
» Qverestimation of obtuse angles
* Easier if bisectors are aligned
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SLOPES DECODING

> » Same difficulties as angles

e Fasier task since one branch is
05 - aligned with x-axis
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AREA DECODING

* Area is not well decoded
» Different regular shapes
* Irregular shapes

* Context influences (thin area
within compact thick area)
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LENGTH DECODING

» Straight forward to endoce
numerical values

* Difficulti ith Ive lengths
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POSITION ON A COMMON SCALE

35

 Widely used in statistical charts
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POSITION ON NON-ALIGNED SCALE

 Not as bas as common scale

o Still acceie i
B
A
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DESIGNING EFFECTIVE VISUALIZATIONS

* If possible, use graphical
encoding that are easily
decoded

* Graphical Attributes
ordered(Cleveland & McGill):

* Position along a common scale
* Position on non aligned scales
* Length
* Angle and Slope

* Area
 \/olume, density, color saturation

e Color Hue
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TAKEAWAY MESSAGES

 Data type for entities and relationships
* \/isual variables for representation

» Mapping of types to VVs
* Some V/\/s are more appropriate for specific data types
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VISUAL ANALYTIGS
DOS AND DON'TS FOR VISUAL
CHARTS
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CRASH GOURSE ON EFFECTIVE CHARTING

Dona M. Wong
THE WALL STREET JOURNAL Guide to Information Graphics
GUIDE T0 The Dos and Don'ts of Presenting Data, Facts, and
Figures
IGNRFAOPRHNIIQ;I ON W. W. Norton & Company

THE DOS & DON’TS
OF PRESENTING
DATA, FACTS,

AND FIGURES
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CHARTING PIPELINE

NN g
L _V

= Found
pertinent
and

authorative
data

= Integrate
disputable
sources

= Select your
key
message

= Filter,
transform,
and simplify
data to
deliver your
message

N

= Choose the
right chart
type

= Choose the
right chart
properties

= Use
opportune
labelling

= Add colors

(if needed)

* Look at the
chart from
reader

perspective
* Compare
with
independent
sources
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CHARTING EXAMPLES

12 60
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—April m Series 1

saalay s be improved? Why? How? Visual Analytics
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CHARTING EXAMPLES

Sales Sales

5%

10%
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FONTS: GENERAL RULES

* Leading should be 2 points
larger then type size

* Avoid too small Or condensed type
faces

» Keep style simple: use bold or
italic to emphasize a word
(better not both)

* AvoIC
* AvoIC

e AvoicC

ALL CAPS
4§ﬂé%é7§4uz
C***(C Sans Serif

* Reduce type at an angle
* Avoid tracking

Fonts are meant to describe, not to adorn
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TYPOGRAPHY IN CHARTS Bt

white type out of
black
) 4
bon't HEADLINE OF THE Do Headline of the chart
CHART 8
I Don't use
bold for
axis
6
Don't use
tilted text 4
9
o\$ O\@ 0
Don't use A Town A Town B Town C TownD
bold and
LB | A brief description that outlines A brief description that outlines
what the data shows what the data shows
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TYPOGRAPHY IN CHARTS

Don’t

KDD -

Aeadline of the chart

/\

Title of y-axis

CNS

Title of x-axis
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Do
Headline of the chart
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Title of x-axis
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TYPOGRAPHY IN CHARTS

Company A Company A

Company B 0.0 0.0 0.0 Company B 0.0 0.0 0.0
Company C 0.0 0.0 0.0 Company C 0.0 0.0 0.0
Company D 0.0 0.0 0.0 Company D 0.0 0.0 0.0

Many elements in Give emphasis to

relevant results

bold. Which part
is highlighted?
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DATA-INK RATIO

\/isual Display of Quantitative Data
Edward Tufte, 1983
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DATA-INK RATIR

Data-Ink Ratio =

Data ink
Total ink used in graphic

Categorial

Categoria 2

wSeriel wSerie2 . Serie3 1 Serie4d
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DATA-INK RATIR

Data-Ink Ratio = = inl? :::c;':: araphic
9)
.
.
-
.
0 - |

Categoria Categoria 2

mSeriel mSerie?2 mSerie3 mSerie4
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BAR CHARTS

Represent discrete quantities
3

Town B Town C Town D

Visual Analytics
vab02aa




BAR CHARTS

Avoid non-functional adornation

8 _

Town A

Town B

Town C
Town D
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BAR CHARTS: BASELINE

Chart Title Chart Title
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BAR CHARTS: BASELINE

Chart Title
15
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BAR CHARTS: ORDERING

France 1,1 France

| J

4.1

1 1 J
—_—
‘.—I-

Germany - 4,1 Germany
Italy _ 6,1 Italy
China %_9,1 Us
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7,1

l I
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Series 1

W Series 1

Series 1

. Categoryd.
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PIE CHARTS

* Pie Charts compares relative sizes and contributions
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PIE CHARTS: ORDERING SLICES
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CHARTING EXAMPLES

Sales Sales

May these charts be improved? Why? How?
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TAKEAWAY MESSAGES

 Charts exploit position on scale VV
* Best practice to reduce biases and misinterpretation of charts
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VISUALIZATION TAXONOMY

Information
Graphics

A Comprehensive
Illustrated Reference
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Visual Tools for Analyzing, Managing, and Communicating

Robert 1. Harris

73
&
=
&
3
[

SR Visual Analytics
& 4 I‘II "-l va602aa

_ Siy



Chart Suggestions—A Thought-Starter

VIS |‘

Variable Width Table or Table with Bor Chart Column Chort Girculor Areo Chort Line Chort Column Chart Line Chort
Column Chort Embedded Charts
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BARS VS. LINES
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TREND OVER TIME
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TREND OVER TIME

Apple Inc. (AAPL) - NasdagGs 4 Add to Portfolio  EiLike < 6k
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TREND OVER TIME

Published: February 2, 2010

Budget Forecasts, Compared With Reality

Just two years ago, surpluses were predicted by 2012. How accurate have past White House budget forecasts been?

[1]2]3]s g 5[ nexry]

Latest forecast 2 0 1 O
Today, with a better . $0.0

understanding of the ‘ trillion
severity of the economic O e
. s defici ~ e
d.m\nt.urn.. the deficit toracast for 2012 did.
situation is much more
dire. ).5
The 1995 forecast for 1999
did not predict a surplus ...
-1.0
1.5

Use the slider to isolate a single year's forecast

1982 1986 1990 1994 1998 2002 2006 2010 2020

l"ll. @'ake clear distinction between data and prediction Visual Analytics
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STREAMGRAPHS

SILysN

Febeuary 23, 2008

The Ebb and Flow of Movies: Box Office Receipts 1986 — 2008

Summer blockbusters and holiday hits make up the bulk of box office revenue each year, while contenders for the Oscars tend to attract
smaller audiences that build over time. Here's a look at how movies have fared at the box office, after adjusting for inflation.

Find Movie [Go
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E SIGN INTO E-MAIL OR SAVE THIS FEEDBACK

Feb

Each shape shows
how ona fim did at
the box office.

«— Width —

shows longevity

The area of the shape
(and its color)
corresponds to the §im's
total domestic gross,
through Feb. 21

$852 million
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PIE VS BAR CHARTS

65% of the market is controlled by companiesBand C

Company F Company Percentages of Total Market Share
E | . N

0% 5% 10% 15% 20% 25% 30% 35% 4&0%

 Company A o o
A g
@ i 0 )
Compacy A [N
company € [N
Company F l
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PIES VS BAR CHARTS
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Furthermore, we present the distribution of attacks towards employees in detail in Fig. 10 right. The
blue employees are secretaries, the green ones are administrators and the red ones are scientific
employees. The number following the name is the number of times that person was attacked. All of the
names are pseudonyms for real people. The person that suffered the most attacks is Monja a secretary
with overall 8 attacks. In contrast, all other victims suffered between 1 and 3 attacks.
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PIES VS BAR GHARTS (IMPROVED)

Christoph; 2
Steve; 1
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Furthermore, we present the distribution of attacks towards employees in detail in Fig. 10 right. The
blue employees are secretaries, the green ones are administrators and the red ones are scientific
employees. The number following the name is the number of times that person was attacked. All of the
names are pseudonyms for real people. The person that suffered the most attacks is Monja a secretary
with overall 8 attacks. In contrast, all other victims suffered between 1 and 3 attacks.
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PIES VS BAR GHARTS (IMPROVED)
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Furthermore, we present the distribution of attacks towards employees in detail in Fig. 10 right. The
blue employees are secretaries, the green ones are administrators and the red ones are scientific

employees. The number following the name is the number of times that person was attacked. All of the
names are pseudonyms for real people. The person that suffered the most attacks is Monja a secretary
with overall 8 attacks. In contrast, all other victims suffered between 1 and 3 attacks.
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SHOWING CHANGES

Silicon Alley Insider /\/\/ Chart of the Day
Total Digital Traffic Market Share (U.S.)

24 1.25% 265% —132%
oy e\l

13.15%

Jun. ‘11 Dec. 11

“ Windows (Desktop)  ® Mac (Desktop) «iOS ®Android © Other Source: comScore

Market Share Change (Jun-Dec 2011)

Mac (Desktop) ‘
Android .
Other E
T T T f T T
-1.5% -10% -05% 00% 05% 1.0%
Market Share
Platform Jun 2011 Dec 2011 Change
Windows (Desktop) 79.5% 78.0% (1.5%)
Mac (Desktop) 13.3% 13.2% (0.1%)
i0sS 3.6% 49% 1.3%
Android 2.4% 2.7% 0.2%
Other 1.3% 1.3% 0.1%
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SHOWING CHANGES
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DENSITY PLOT
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20 DENSITY PLOTS

- Points

Heatmap
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BOX PLOTS

Spread Midspread
(100% of (50% of
the values) the values)
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SCATTERPLOT
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CLUTTERING, OVERPLOTTING
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alpha=1/10 alpha=1/100

price
price

r -
. carat

Visual Analytics
vab02aa




A FEW EXAMPLES AND CASE STUDIES
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2016 Q4 GROWTH UPGRADED

Second

0
estimate 0.20%
First
estimate 0.60%
0.55% 0.60% 0.65% 0.70% 0.75%
Source: ONS

lihe Office for Natjgaal Statistics (ONS) said gross domestic product (GDP) expanded by 0.7 per cent in the fourth quarter - an _ _
SE¥REeal h pYr cent calculated on the watchdog's first look at the economy Visual Analytics
Z,

2B o/ [fmail.co.uk/news/article-4248690/Economy-grew-0-7-final-three-months-2016.html vab02aa




Awareness Engagement Tickets Audience v| Include events that your Page is co-hosting  Last 7 days ¥

Demographics

Men Women

56.6%

662
331
52.9% i
10.6%
24.1% 7.87% 7.61%
031% 0.257% - 7.12% 8.05% - 7.43% -
0 . . ] = =
13-17 18-24 25-34 35-44 45-54 55-64
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Procent uzytkéw rolnych w gospodarstwach > niz 50 ha:
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e
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CAMERA INDUSTRY FACTS 2009-2016

A of Total C.
Manufactured by Year* Lenses Manufactured by Year*

2000 2010 2011 2012 2013 zom 2015 2015

zws 2010 2011 2012 2013 2014 2015 2015

*in millions *in millions.

Number of Cameras
Shipped in 2016 by Region

*in millions

* Other
The Americas

*
DSLR vs. Mirrorless 2013-2016 Cl?a

*in millions

CIPA & Imaging
Shipment of Digital Still Cameras & Lenses Data

.. 000 -
9.8 Between 201 0-2016

8.2
Reflex Bofiex Reflex Reflex i vs. Non i

2010 2011 2012 2013 2014 2015 2016

PRODUCED

Camera Market Overview THE ENTIRE CAMERA MARKET
=\ IN 2016
m 2013-2016 v oo
: DROP compPARED TO 2010
[s2]

Number of Lenses
Shipped in 2016 by Region

*in millions

Lensvid.com

is THE place to find
the most interesting,
informative, professional
and inspiring photography
videos on the web.

THE EURPEAN LENS
i MARKET SHARE
SHRANK BY 2% IN 2016

2015

make sure you follow us on:

{&3) Facebook.com/Lensvid

DSLR Non Interchangeable
Lens Cameras

2013 2014 2015 2016
4.oecrease 17 +DROP IN 'l' ’ =
NURRORLESS o ll)ﬁl.i BRODUCED ]5 -
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VISUALIZATION TAXONOMY

Borkin MA,VoAA,Bylinskii Z,Isola P,Sunkavalli S,0livaA, Pfister H.
What Makes a Visualization Memorable?
IEEETransactions on Visualization and Computer Graphics (InfoVis 2013).

http://vcg.seas.harvard.edu/publications/ what-makes-visualization-memorable
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AREA

Proportional Area Chart

Stacked and Linked

Area Chart
Aligned

Area Chart

X

Overlapped Area Chart
Y

Overlapped

Centered

AG®

X

Stacked Area Chart
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BAR

Bar Chart

yA

Grouped Bar Chart

Stacked Bar Chart

Circular Bar Chart

Waterfall Chart

<
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Belt Chart Donut Chart Flow Chart lllustration (or Rendering)

i

0
-2
i

== o

Sankey Diagram | Timeline
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ARTIA

Graph

(A—®)

Q'O

A @

Matrix Representation

A B CDE

m oo o>

Treemap
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Geographic Map

Geographic Map

Street Map

Flow Map

Choropleth Map

Statistical Map

Contour Map (Isopleth)

Distorted Map (Cartogram)
| Canado l

United Stetes of America

Neeth America

i By Populaticn
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Bubble Chart Scatter Plot Trilinear Scatter Plot

X
Trend Line
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ABC 1234 X45
Category | 5432109 7%
Group 45.67 45%
Unit 9876 98%
Class 123.78 12%

Title

+Sed dignissim vehicula
+Nis| quis congue

Heading 1

“Nunc aliquam turpis ot tellus
verius hendrerit. Ut nec magna
tortor. Proin adipiscing «lw

urna. Quisque sogittis uitrices
sapien. quis posusre massa
interdum quiz
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VISUAL TAXONOMY
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3
)

The Data Visualisation Catalogue

About -« Suggest - Shop - Resources

Search by Function View by List
Arc Diagram Area Graph Bar Chart Box & Whisker Plot Brainstorm Bubble Chart

@ ‘Q@

Bubble Map Calendar Chord Diagram Choropleth Map Circle Packing Connection Map

AOMAOAMNE

http://www.datavizcatalogue.com/
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TAKEAWAY MESSAGES

 Appropriate chart type for specific data type and visualization task
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