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DATA VISUALIZATION AND
VISUAL ANALYTICS




TAXONOMY OF VISUAL VARIABLES




Cleveland McGill [1984]

100 1

TYPE 1

100 1
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Figure 4. Graphs from position—length experiment.
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Figure 3. Graphs from position—angle experiment.

TYPE 5




Cleveland & McGill: graphical encodings

= Angle

= Area

= Color Hue

= Color Saturation

= Density

" Length

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

= Volume



Angle decoding

" |tis difficult to compare
angles

= Underestimation of
acute angles

= Qverestimation of
obtuse angles

= Easier if bisectors are
aligned

= Area estimation helps




Angle decoding

" |tis difficult to compare
angles

= Underestimation of
acute angles

= Qverestimation of
obtuse angles

= Easier if bisectors are
aligned




Slopes Decoding

35
30
25
20
15

10

= Same difficulties as
angles

= Easier task since one
branch is aligned with x-
axis



Area Decoding

" Areais not well
decoded
= Different regular shapes
= |rregular shapes

N = Context influences (thin
TS area within compact

omcusen 5 thick area)
Tennessee ” /"_‘“‘_,/ . ),/
— W
p— South Carolina j
\ \'\\
Georgia N
Alabama



I Length Decoding

= Straight forward to
endoce numerical
values

= Difficulties with relative
lengths



Position on a common scale

35

30

25

il

= Widely used in
statistical charts



Position on non-aligned scale

= Not as bas as common
scale

= Still acceptable



Designing Effective Visualizations

= |f 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

Volume, density, color
saturation

Color Hue

S S - A h———
Expaerimant 1 {
Position (Common) - ‘
Angle e l
Experimant 2 | }
Position (Common ) —— ‘
Length R |
|
Expariment 3 i

Position (Common ) ‘ —tet—

Position (Nonaligned) ' —tt— ‘
Length l ot ‘
| S |
Slope —o— {
Circle Areo S — i
Blob Area | — o J

e e T

4 6 8 10 12 14

Error (Deviation from True Percent)



Most
Efficien
t

Least
Efficien
t

Position
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- 1

Length

Slope Angle

[/ VV

Area

Intensity

Color Shape
0000 AN

Quantitative
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/
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PERCEPTION LAWS




I Weber’s Law

" Just-noticeable difference between two stimuli is
proportional to their magnitudes

= Case study on length
= Given two lines with lengths x and x+w

= |f wissmall,itis difficult to notice difference between
the two lines

= |f wis larger, it is easier to catch the difference
" How large should w be?

= The probability of detecting the change is
proportional to the reltaive value w/x



I Weber’s Law

= Given values (90, 92) = Given values(90,92)

= Detect with probability = Detect with probability
of 2/90 of 2/10




Stevens’ Law

Model the relation between a stimulus and its
perceived intensity

Given a stimulus x encoded with a visual attribute
An observer decode a perceived value p(x)

Stevens’ law states that
" p(x) = kxP
= where k is constant and
= (3 is aconstant that depends on the nature of stimulus



Stevens’ law

Overstimation
<€
* Better effectiveness when
p(x) = kxP is linear Shock  MewvinessTaste |
" Linearity depends only
on P e
= Different visual T
encodings yields typical i
ranges for
= Lengths: 09-1.1
= Area: 0.6-0.9 T e T Y
Intensity v

= \Volume: 0.5-0.8

Underestimation



I Weber and Stevens’ Laws

= Given two values x, and x,
= |et the perceived values be p(x,) and p(x,)

p(x;) _ ( X )ﬁ
plx,) \x,




I Weber and Stevens’ Laws: areas

" For areas =0.7 " Forareas =0.7

" Letx,=2 and x,=1 " Let x,=0,5 and x,=1

" The perceived " The perceived
difference will be difference will be

1 0.7
0.7 p(_) 1
&ZL(%) ~1,6245 2 _ e =0,6155
p(h) \1 p) | 1



I Weber and Stevens’ Laws: areas vs lengths

= For areas =0.7

" Let x,=x,+W

" The perceived

difference will be

|

X+W

X

;

—~

1+

0. 7w

X

= For lengths B=1

" Let x,=x,+W

" The perceived
difference will be

1
(x+w) _1u Y

X



I Takeaway messages

= Data type for entities and relationships
= Visual variables for representation
= Mapping of types to VVs

= Some VVs are more appropriate for specific
data types



Visual Analytics
Dos and Don’ts for visual charts




I Crash course on effective Charting

BT Dona M. Wong
glavADLLEST':'{ o [ JOURNAL Guide to Information Graphics

INFORMATION

GRAPH ICS W. W. Norton & Company

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

AND FIGURES

OD Ll



Charting Pipeline

l e Found
pertinent
and
authorative

data

¢ Integrate
disputable
sources

e Select your
key message

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

J -

® Choose the
right chart
type

® Choose the
right chart
properties

e Use
opportune
labelling

¢ Add colors (if
needed)

e Look at the
chart from
reader
perspective

e Compare
with
independent
sources




Charting Examples

12

1 2 3 4 5
==April

May these charts be improved? Why? How?

60

50

40

30

20

2004
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2006

“ Series 1

2007



Charting Examples

Sales Sales

5%

10%

May these charts be improved? Why? How?
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Fonts

2 5— 9 10 " et \17I
xitReo.E-

‘| } I 1 ' i . x l
3 a 8 12 16 2+0

Typographic parts of a glyph:
b 1) x-height; 2) ascender line; 3) apex; 4)
baseline; 5) ascender; 6) crossbar; 7)
stem; 8) serif; 9) leg; 10) bowl; 11)
counter; 12) collar; 13) loop; 14) ear; 15)
tie; 16) horizontal bar; 17) arm; 18)
vertical bar; 19) cap height; 20) descender
line.

Font size = (1) + (2) + (20)
. = (19) + (20)

"Metal type". Licensed under Public Domain via Wikimedia "Typoghaphia" by F 1 a n k e r (typographic font designed by myself, named

Commons - http://commons.wikimedia.org/wiki/ Imperator). Licensed under Public Domain via Wikimedia Commons - http://

File:Metal_type.svg#tmediaviewer/File:Metal_type.svg commons.wikimedia.org/wiki/File:Typoghaphia.svg#tmediaviewer/
File:Typoghaphia.svg



I Fonts: general rules

" Leading should be 2
points larger then type
Size

= Avoid too small or tndensed
type faces

= Keep style simple: use
bold or italic to

emphasize a word
(better not both)

Avoid ALL CAPS

Avoid styled fionts

Avoid C***C Sans Serif
Reduce type at an angle
Avoid tracking

Fonts are meant to describe, not to adorn



Typography in Charts

Don’t use all caps or

high contrast white
type out of black

Don’t Do
HEADLINE OF THE CHART Headline of the chart
9 Don’t use 3
8 7 bold for
7 | axis
6 6
5
4 4
3
2
1 2
0
Don'tuse ) A° A0 <0 TownA TownB TownC TownD
bold and
1215 |A brief description that outlines A brief description that outlines

what the data shows what the data shows



Typography in Charts

Don’t Do

Headline of the chart Headline of the chart

/\ /\

/NS S N\

Title of y-axis

Title of x-axis Title of x-axis



Typography in Charts

T T A

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 . :
y Give emphasis to

relevant results

bold. Which part
is highlighted?




Visual Display of Quantitative Data
Edward Tufte, 1983

DATA-INK RATIO




I Data-ink Ratio

Data ink
Total ink used in graphic

Data-Ink Ratio =

Categorial

Categoria 2

“Seriel &Serie2 « Serie3 K Seried



Data-ink Ratio

Data ink
Total ink used in graphic

Data-Ink Ratio =

H
|

w
|

N
|

=
|

Categorial Categoria 2

W Seriel MSerie2 ! Serie3 MSerie4



Bar Charts

Represent discrete quantities

8

Town A Town B Town C Town D



Bar Charts

Avoid non-functional adornation

Town D



Bar Charts: baseline

105

100

95

90

85

80

75

Chart Title

A B C D

120

100

80

60

40

20

Chart Title

A B C D



Bar Charts: baseline

Chart Title

15

10

B C D
-5

-10



Bar Charts: ordering

France
Germany
Italy
China

USA

I 7

France

Germany

Italy

9.1

uS

China

9.1




2006

2007

2008

2009

2010

Series 1

(@) | | | |
) I

20

& Series 1

Series 1

1

71

S e
10 5 0



Pie Charts

= Pje Charts compares relative sizes and
contributions




I Pie Charts: ordering slices




Charting Examples

Sales Sales

May these charts be improved? Why? How?



I Takeaway Messages

= Charts exploit position on scale VV

= Best practice to reduce biases and
misinterpretation of charts



Visualization Taxonomy

Information
Graphics

A Comprehensive
Illustrated Reference

o & b >>

-A .-\,\

c.*--

t: -\‘\‘7' iR

Maps 2

- -
e oY g ~

l'abll.‘s 22t g -Aa g

Visual Tools for Analyzing, Managing, and Communicating

Robert 1. Hamris



Chart Suggestions—A Thought-Starter

Vorioble Width Table or Table with Bar Chert Column Chart Girculor Area Chort Line Chort Column Chert Line Chort
Columa Chort Embedded Charts
|| R || B B / =
|_ - I/
dl dl
T = L 1 L i\
Many Items Few Items Cyclical Data Non-Cyclical Data Single or Few Categories Many Cartegorics
Two Variables Many l | I J L | J
per ltem C‘“fo"“ Few Callcgories Many |I’eriod.s Few |’|criods
One Varial;lc per Item
Over Time
Among ltems
l Column Histogrom
| Few
. Single Dara —
Comparison Variable | Points
Scatter Chart Two |
Variables
What would you
Relationship — . , — Distribution ——— Many
like to show? el
Points
Bubble Chort
O o .
o OO p— Composition
°00 O Variables Two
Variables —
Changing Static
Over Time
Three
Few Periods Many Periods Variables —
| I | o , .
Only Relative Relative and Absolute Only Relative Relative and Absolute Slmpk: Share Accumulation or Components
Diffcrcnclcs Matter Diﬂ'crtnclcs Matter Diﬂ‘crenclcs Matter Diffcrcncles Matter of 1["“' S“b‘"“i‘:“ to Total of Co""lPO"""“
Stacked 100% Stacked Stocked 100% Stacked Areo Chort Pie Chart Woterfoll Chart Stocked 100% Column Chart
(d:lll Chart Column Chart Area Chort with Subcomponents
X
| | || || (B BE8

22005 A. Abela — a.vabela@gmail.con




Bars vs. Lines

60 60

50 1 /

&

Height (inches)
Height (inches)
w
o

Female Male

50 1 /

g § 40-
£ K =
2 g
z =%
5 =)
2 2201
10 -
10-year-olds 12-year-olds 0 10-year-olds 12-year-olds

Line implies trends. Do not use for categorical data



Trend over time
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Trend over time

Apple Inc. (AAPL) - NasdagGs 4k Add to Portfolio  EJLike < 6k

601 .1 0 +15.53(2.65%) 4:00PM EDT | After Hours: 604.60 43.50 (0.58%) 7:15PM EDT - Nasdaq Real Time Price

I Enter name(s) or symbol(s) l GET CHART I COMPARE EVENTS ~ TECHNICAL INDICATORS ~ CHART SETTINGS ~ RESET

Feb 10, 2012: mmAAPL 493.42

2011 May Jun Jul Aug Sep Oct Nov Dec 2012 Feb Mar
== Volume 22,523,900 (x]
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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]4 g 5| nexty|

Latest forecast

Today, with a better
understanding of the trillion
severity of the economic

downturn, the deficit >
situation is much more

dire. 0.9

... but the 2008
forecast for 2012 did.

The 1995 forecast for 1999
did not predict a surplus ...

Make clear distinction between data and prediction



Streamgraphs

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

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
une July Aug Sept Oct Nov Dec Jan Feb Each shape shows
how ona fim did at

nal Treasure: Book of Secrets

«— Width —
shows longevity

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

S$B52 million
[ -
100

- 25
-1

NYT
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Six Ways to Find Value S,
in Twitter’s Noise

178 ANV
TN O A Nt Tt whery

remat 0w b e age vet Whie Sven

Ehonible

x v grooitasa ' Twmms dman par praiars ovtn g om v PRvEp—
presy -3 ™ T O B b 4 rvar o bl g 0l o D
< el et s v & o e ag a1 ooy pas e
" N ot A g~
ot and ob o Z Nt ot} W § w0 Ao
. Y - e - . MACALEN appmarmir.
ivve WMIRC v veed re BV & T e o N
' 1huy . $ ' o ey e v,
g . v v il Uy hated T &H TR, Lo ot brn e . -
Ve Cl - b gy A R wapiiand N b B Lasr sepee e Ao b

TSRS COrtaining the word "™ that vy I e L eting et e - T e g

e —
b td U e ’ MG 0 4V g o v replae cemd ey
. o b g b At TN g
2 1 ' - At v
¥ . W " Yo 14 " { DO N O gt Meteiy
Siad b i A be oyams el TYPRE ad SEWBAND, -
f it AUIDE, Wk ik, 1o pnghng s o
Provauir-ppuiyraiy r— —— e oy Bk Arywe bt
TN ) (3 et PAAE K A Ty
e ———_y 4 -y
Nt COANT R o v ma b b = et et o A,
The iPad Launch by the Numbcrs - A 'veon e | 5 ~—y Peree et g et
i Syt (0 regane e s id ot & et et " - v~
) m——t - ol et ey S e Pt Oy Pl N st
I 7 Sl 0 e e reagns ot ey g e s e Pap—.
S g A
el o v v drmtepmt 2
ey o st o
vummﬂ'«lr D PAIOACTY LASMD ATEIESD e sfbden et kg~ ——y
(B m~ & 15t v B
et [e—r—
WATLANGION W P — - L
farpriiemed e ey T g o behme s

-

amazing

$Y RO e M Dt e it Sttt v M



Pie vs Bar charts

65% of the market is controlled by companiesBand C

Company F Company Percentages of Total Market Share

o 0% 5% 10% 15% 20% 25% 30% 35% 0%
__:.__-jﬁ-'c A SoavaiyB

L Gy C

T

Company A [

Company € [N

Company F l

\  CompanyD



Pies vs Bar charts

Lasse; 1 Finn; 1 | Bob; 1
) | Jim; 1 [
Christoph; 2 Angela; 2

~
Steve; 1
Claudia; 1 _ ‘\"’
Monja; 8 _— Jan
“¥Bernhard; 2 Torben
Robert
_— Bernhard
Robert; 2 Seok
Tim
Torben; 2 Markus
Angela
\ Bob
Jan; 3

Markus; 2
Jean
Tim; 1 Martin
Isabelle
Assam
N\ seok: 3 Claude
Alice
Jean; 1
Martin; 2

Isabelle; 1/ . Jim

Assam; 1 Claude; 2 Alice; 2 Finn

Lasse

Furthermore, we present the distribution of attacks towards Christoph
employees in detail in Fig. 10 right. The blue employees are CI;L%‘{;
secretaries, the green ones are administrators and the red Monja

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.

Episodes

10



Pies vs Bar charts (improved)

Lasse; 1 Finn; 1 | Bob; 1
) | Jim; 1 [
Christoph; 2 Angela; 2

~
Steve; 1
Claudia; 1 _

Monja; 8 _—

._Bernhard; 2
Robert; 2
Torben; 2
\Jan; 3

Markus; 2
Tim; 1

\Seok; 3

Jean; 1
Martin; 2

Isabelle; 1/
Assam; 1 Claude; 2 Alice; 2

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.

Monja
Jan
Seok
Martin
Claude
Alice
Torben
Robert
Bernhard
Markus
Angela
Christoph
Jean
Isabelle
Assam
Tim
Bob
Jim
Finn
Lasse
Steve
Claudia

Episodes per person

10



Pies vs Bar charts (improved)

Lasse; 1 Finn; 1 | .. ~Bob;1

’ | Ji
Christoph; 2 ,\\ ‘
Steve; 1 \‘

Claudia; 1 _

Isabelle; 1/
Assam; 1 Claude; 2 Alice; 2

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.

Angela; 2

m; 1/
Markus; 2
Tim; 1
-~ \\ Seok; 3
- ——

Monja; 8 _—

-

._Bernhard; 2

Robert; 2

Jean; 1
Torben; 2

—_ Jan; 3

Alice
Angela
Assam
Bernhard
Bob
Christoph
Claude
Claudia
Finn
Isabelle
Jan

Jean

Jim
Lasse
Markus
Martin
Monja
Robert
Seok
Steve
Tim
Torben

Episodes per person

10



Showing changes

Market Share Change (Jun-Dec 2011)

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

1.25%
3.59% ‘\u«' [

13.15%

Dec. 11

Jun. ‘11

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

Mac (Desktop) l
Android -
Other E
T T T 1 T T
-15% -10% -05% 00% 05% 10%
Market Share
Platform Jun 2011 Dec 2011 Change
Windows (Desktop) 79.5% 78.0% (1.5%)
Mac (Desktop) 13.3% 13.2% (0.1%)
i0s 3.6% 4.9% 1.3%
Android 2.4% 2.7% 0.2%
Other 1.3% 1.3% 0.1%




Showing Changes

2010

201
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Density Plot

®

[
3.0 3.

eruptions

5 4.0 4.5 5.

0 e o0 @ s 8iai® GnER SnSedbin e Bn oS

0



2D Density Plots

15
15 i Heatmap
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Box Plots

High value

75th percentile

Spread Midspread
(100% of (50% of Median
the values) the values) (50th percentile)

25th percentile

Low value



Scatterplot

[
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Cluttering, Overplotting

price

carat



alpha=1/10 alpha=1/100

price

price
-
-
L ————————

carat carat



A FEW EXAMPLES AND CASE
STUDIES




2016 Q4 GROWTH UPGRADED

i 0.70%
estimate
First
estimate 0.60%
0.55% 0.60% 0.65% 0.70% 0.75%
Source: ONS

The Office for National Statistics (ONS) said gross domestic product (GDP) expanded by 0.7 per cent in the fourth quarter - an
increase from the 0.6 per cent calculated on the watchdog's first look at the economy
Source: http://www.dailymail.co.uk/news/article-4248690/Economy-grew-0-7-final-three-months-2016.html



Awareness Engagement Tickets Audience

Demographics

Men Women

56.6%

662
331
52.9% %
24.1%
0.31% 0.257% -
13-17 18-24 25-34

Source: Facebook Analytics

v Include events that your Page is co-hosting Last 7 days v

7.87%

o [
j———]

35-44

10.6%

 ——|

45-54

7.61%
o
E—

55-64



Procent uzytkéw rolnych w gospodarstwach > niz 50 ha:

1989

9
e+*8 GAZETAPL
“oe

Source: http://weekend.gazeta.pl/weekend/1,152121,20528386,wierza-mocniej-niz-miastowi-za-to-zarabiaja-mniej-i-calym.html



CAMERA INDUSTRY FACTS 2009-2016

t of Total C as

Manufactured by Year*

°
2009 2010 2011 2012 2013 2014 2015 2016

*in millions

Number of Cameras
Shipped in 2016 by Region

*in millions

The Americas

Europe—

t of Intercl
Lenses Manufactured by Year*

e
2009 2010 2011 2012 2013 2014 2015 2016

*in millions

* Other

-Japan

The Americas

Shipped in 2016 by Region

* Othér

DSLR vs. Mirrorless 2013-2016

*in millions

13 ‘

10.
Reflex 9.8

2013 2014
4..DECREASE

I 9.8

82

Reflex

2015 2016

Reflex

17 -.0r0P IN

IN MIRRORLESS DSLR PRODUCED
& IN2016

PRODUCED

Number of Lenses

Camera Market Overview

013-2016

2

<
THE EURPEAN LENS S
sia MARKET SHARE N
SHRANK BY 2% IN 2016

0
—
o
N
©

5 13%
N

Mirrorless. DSLR Non Interchangeable

Lens Cameras

CIPA (Camera & |
Shipment of Digital Still Cameras & Lenses Data

C. as M factured

Between 2010-2016

------

| | | J‘GS 1135 13 ’11

2011 2012 2013 2014 2015 2016

THE ENTIRE CAMERA MARKET

vs. Non i

IN 2016
SAW 81%

DROP comPARED TO 2010

Lensvid.com

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

make sure you follow us on:

Facebook.com/Lensvid
- Twitter.com/LensVidcom

Source: https://lensvid.com/gear/lensvid-exclusive-happened-photography-industry-2016/



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

VISUALIZATION TAXONOMY




Area

Area Chart Proportional Area Chart

Area Chart Aligned Stacked and Linked

X

Overlapped Area Chart
Y

Centered Overlapped

X
Stacked Area Chart




Bar

Bar Chart

Grouped Bar Chart

yA

Stacked Bar Chart
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Belt Chart Donut Chart Flow Chart lllustration (or Rendering)
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Circular Line Graph
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Geographic Map
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Bubble Chart Scatter Plot Trilinear Scatter Plot
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ABC 1234 X45
Category | 543.2109 7%
Group 4567 45%
Unit 9876 98%
Class 123.78 12%

Title Heading 1

+Sed dignissim vehicula o tollus
+Nis| quis congue
+*Sed vitae rhoncus

*Nune aliquam
verius hendrerit. Ut nec magna
OW Proin adipiscing doler qc'
odio semper ut commodo locus
imperdict.”

odio
*Integer at odio - Lorem
Heading 2 Headling 3
Aenean tincidunt sem vel massa ‘,CM"' 1
L c— - ¥ Chart 2
A v Chart 3
Amet rutrum vitos, fringilla non v Chart 4

urna. Quisque sogittis uitrices
opien. quis posuere messa
interdum quis.

omnis
-Cu: :} ist

d“fug

erspiciatis

voluptate _
laudantium

accusantiu™ goloremque

vitae—>dict
.}— que
mt@} eriam

word
word "% word

word T@XT or

wo r-d word

word

pwcuul{.-
th e o {—-—

o d

quae

word

is e e o e
i ._'_'.'_'_‘L’_‘_‘.'
TV PTS eage 4t

fechmq

propsi-p ety

visualizatio

B - —
eera: seke repeleses

uses the COMPUTEr im « sgue.
Bt O et b

T AP et o e b gt o



Visual Taxonomy

The Data Visualisation Catalogue
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http://www.datavizcatalogue.com/




I Takeaway Messages

= Appropriate chart type for specific data type
and visualization task



