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Was ist Datenvisualisierung?

Warum brauchen wir Visualisierungen?
Wir stehen auf den Schultern von Giganten
,Falsche Visualisierungen

Richtlinien fur Visualisierungen

Software fir Analyse und Visualisierungen
- Software: Tableau vs. Excel

- Software: Tableau vs. Power Bl




1. Was ist Datenvisualisierung?

TRACKING THE CHEMISTRY OF STRESS |

In response to causes of stress, ranging from overwork and quarreling to loss
of a job or a death in the family, chemical messages (1) are carried along neuron
tracks in the outer edge of the brain to the hy (2), the

of the chemical CRF. Acting as a switching station, the hypo-

thalamus sends the CRF and other chemical messengers down two tracks.

The first track goes to the pituitary (3), where the chemical

freight is changed again, this time into the hormone ACTH. It enters the

bloodstream (4) and travels on to the outer layer, or cortex, of the adrenal

glands (S). Here ACTH initiates the production of cortisol, a chemical
that increases blood sugar and speeds up the body’s metabolism.

On the second track, s leave the hy

and trigger electro-chemical impulses down the brain stem (6) and spinal

cord (7), until the signals reach the core of the adrenal glands (8).
The result is a rel of ¢ line)
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1. Was ist Datenvisualisierung?

TRACKING THE CHEMISTRY OF STRESS

In response to causes of stress, ranging from overwork and quarreling to loss
of a job or a death in the family, chemical messages (1) are carried along neuron
tracks in the outer edge of the brain to the hypothalamus (2), stimulating the

production of the chemical CRF. Acting as a switching station, the hypo-

User satisfaction varies greatly by feature

Product X User Satisfaction: Features

= Not very satisfied = Somewhal salisiied = Very satisfied = Completely satisfied

ol 47%]
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Responses based on survey question "How satisfied have you been with each of these features?".
Need more details here to help put this data into context: How many people completed survey? What proportion of users does this represent?
Do those who completed survey look like the overall population, demographic-wise? When was the survey conducted?

tures A and B
continue to top user

Users are least
satisfied with
Features J and N;
what improvements
can we make here
for a better user
experience?

Feature O is least
used. What steps
can we proactively
take with existing
users to increase
utilization?

POLLUTION

Since 2001, the Ohio has been the most
pollutod rvar in tha Unitod States. Whie he
Iatost Toxic Release Invertory reports show
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2. Warum brauchen wir Visualisierungen?

A) Verarbeitung des Gehirns

B) Komplexitat des Themas

Durchschnitt (Avg) von x: 9
Standardabweichung von x: 11
Durchschnitt (Avg) von y: 7,50
Standardabweichung von y: 4,1
Korrelationswert: 0,816

Regressionsgleichung: y = 3,00 + 0,500x




2. Warum brauchen wir Visualisierungen?

Francis Anscombes Quartett, 1973
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2. Warum brauchen wir Visualisierungen?

,Ein Bild sagt mehr als 1000 Worte”




3. Wir stehen auf den Schultern von Giganten




3. Wir stehen auf den Schultern von Giganten

John Snow, 1854

m \v\Newtn@n Str ot
g(fb!’d Stree)s& Bea erg‘Str_ee\ ee‘fz

-1
L“_?_f\,.,—'

——b

e

Wy e T A O




3. Wir stehen auf den Schultern von Giganten

1928

UNDERGROUND
RAILWAYS OF LONDON




3. Wir stehen auf den Schultern von Giganten
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4. , Falsche” Visualisierungen

Aktive Manipulation?
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4. , Falsche” Visualisierungen

Aktive Manipulation?

IF BUSH TAX CUTS EXPIRE

TOP
40%

30%

20%

10%

0%

TAX RATE

NOW JAN. 1, 2013

https://en.wikipedia.org/wiki/Misleading_graph




4. , Falsche” Visualisierungen

"I don’t like the numbers on this report. Send
it dewn to Marketing and see what they can
d.l:h with it.”




4. , Falsche” Visualisierungen

,Ligen mit Statistik”...

I DIDNT HAVE ANY g STUDIES HAVE SHOWN
ACCURATE NUMBERS |& THAT ACCURATE
S0 I JUST MADE UP NUMBERS ARENT ANY
THIS ONE. MORE USEFUL THAN THE
$ ONES YOU MAKE UP.

1/

S30F ©2008 Scott Adams, Inc./Dist by UFS, Inc

www.dilbert.com




4. , Falsche” Visualisierungen

Export von Bananen in Tonnen von 1994-2005
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4. , Falsche” Visualisierungen

100 Most Active Tweeters




5. Richtlinien fur Datenvisualisierungen

B Sky

Sunny side of pyramid

. Shady side of pyramid




5. Richtlinien fur Datenvisualisierungen




5. Richtlinien fur Datenvisualisierungen

Ziel festlegen — was will ich ausdricken?
Auf Zielgruppe ausrichten — wie ist der Kenntnisstand?

Das passende Diagramm — welches eignet sich fur diese
Aussage/ Ziel/Zielgruppe am Besten?

Farbwahl — wie wird sie wahrgenommen?

Psychologie — wie prasentiere ich
,gehirngerechte Happchen“?

Design — was ist asthetisch?




5. Richtlinien fiir Datenvisualisierungen - Ziel

+ Grundsatzlich

= & | ,
- . m » s o
T =

¢ User experi



5. Richtlinien fiir Datenvisualisierungen - Zielgruppe




5. Richtlinien fiir Datenvisualisierungen - Zielgruppe
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5. Richtlinien fiir Datenvisualisierungen - Zielgruppe
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5. Richtlinien fir Datenvisualisierungen - Diagrammart

Chart Suggestions—A Thought-Starter

wwiw.ExtremePresentation.com

© 2009 A. Abela — a.vabela@gmail.com

Variahle Width Table or Table with Bar Chart Column Chart Circular Area Chart Line Chart Column Chart Line Chart
Column Chart Embedded Charts :
A. e | _ 1=
|| 11 Al
I 1 S| SO I ol dl I i —_—
I T | T | f
Many ltems Few Trems Cyclical Data Non-Cyclical Data Single or Few Categories Many Categories
Two Variables Many I
perleent (,alc?uncs Few Categories Many Periods Few Periods
] 1 )

T
One Variable per Item

Among Items

Over Time

Column Histogram

—

InlEln

Line Histogram

VAN

Scatter Chart

Few
. Single Dara —
Comparison Variable | Poinrs
Scatter Chart Two
Variables
. . What would you m
Relationship — : 2 — Distribution —— Many
like to show? il
Points
—_— Composition
Variables Two
Variables —
Changing Static
Over Time
Three
Few Periods Many Periods Variables —
| I
Only Relative Relative and Absolute Only Relative Relative and Absolute Simple Share E Accumulation or Components
Diﬂ‘crcnclca‘ Matter Dilfcrcnclcs Matter DitTcrcnc::s Matter Diﬁcrchfs Matter "ij‘“-"l 5“‘"”“‘“‘:" to Toral of Comlponems
Stacked 100% Stacked Stacked 100% Stacked Aren Chart Pie Chart Waterfall Chart Stacked 100% Column Chart
Column Chart Column Chart Area Chart with Subcomponents
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5. Richtlinien fir Datenvisualisierungen - Diagrammart

2005 ¥YTD

Revenue
U5, & (1,0008)

o
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5. Richtlinien fir Datenvisualisierungen - Diagrammart

25%




5. Richtlinien fur Datenvisualisierungen - Farbe

Country Level Sales Rank Top 5 Drugs

Rainbow distribution in color indicates sales rank in
given country from #1 (red) to #10 or higher (dark purple)




5. Richtlinien fur Datenvisualisierungen - Farbe

Top 5 drugs: country-level sales rank

COUNTRY | DRUG
A B C D E
Australia il

Brazi RS
GEUELEY 2 |8
china [ IKER
France &0
Germany I
India :
italy IEE
viexico IEKI
Russia. = i
Spain IEEERNERN

Turkey | 2 g

United Kingdom K-
United States il 4 R

1
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5. Richtlinien fur Datenvisualisierungen - Farbe

Earthtones Unnatural colors
Cool Warm

Increasing color intensity




5. Richtlinien fiir Datenvisualisierungen — Happchen

Pra-attentive Wahrnehmung

More accurate Position

s
Length

Angle Slope

VaVa PVl
Qe

Volume

O®

Color Density
(Not
Less accurate srown) || @

Mackinlay, APT (A Presentation Tool), 1986 .
Slide: Cecilia Aragon, HCDE, UW



5. Richtlinien fur Datenvisualisierungen — Happchen

Gestalt - Prinzipien




5. Richtlinien fiir Datenvisualisierungen - Design
Asthetik
g&

/& b

% g 3 . ) ca. 38,2 %




6. Software fir Analyse und Visualisierungen

Jan. 2017: Bl + Analytics Leader nach Gartner
* Tableau

* Microsoft (PowerBl) — |

e Qlik D

Wohlgemerkt:

* Nicht, Advanced Analytics”

* Nicht, Infografik-Programme*

* Nicht,Viz-Packages” fur Sprachen




9

1Zmin.me

Speakers from__.

23 Talks
30%
18 Talks
15 Talks
20%
8 Talks 8 Talks
10%
C.O-\-
Consulti.. Publishi.. Cther (not
dE fined)

Speaker is ""higher Management”

21 Speakers
(43%)
yes

41 Speakers
(57%)
no

12min.me

data from (up to) 72 speakers in Munich

Choose dates...
12.11.2014 13.10.201% 72 Speskers
q D 24 Events

...and/ or click on data itself to sort

12 min.me in Munich:

- 30 events & 3 talks

- ca. 7O visitors/each event

- Meetup-Group in Munich:
{click on Loge)

12min.me in general:

-in 12 cities in Germany - more to come!
-talks in German & in English
- Youtube Channel and Graphic Recording

- huge network

6. Software fur Analyse und Visualisierungen

Gender

25 Speakers
([ 35%)

female

A7 Speakers
(65%)

male

Gender + "higher Management”

mazle female

30%

20%

10%

0%
yes no yes no




9

1Zmin.me

Speakers from__.

40% 21 Talks

30%
12 Talks

20%

8 Talks

7 Talks
10% 5 Talks
0%

T Consulti.. Publishi.. Other (not
defined)

Speaker is ""higher Management”

Z5 Speskers
(46%)
yes

29 Speskers
(549%)
no

12min.me

data from (up to) 72 speakers in Munich

Choose dates... %
05.05.2015 13.10.201% 4 Speskers
ﬁ D 18 Events

...and/ or click on data itself to sort

12 min.me in Munich:

- 30 events & 3 talks

- ca. 7O visitors/each event

- Meetup-Group in Munich:
{click on Loge)

12min.me in general:

-in 12 cities in Germany - more to come!
-talks in German & in English
- Youtube Channel and Graphic Recording

- huge network

6. Software fur Analyse und Visualisierungen

Gender

13 Speskers
(33%)

female

26 Speskers
| 67%)
male

Gender + "higher Management”

mazle female

30%

20%

10%

0%
yes no yes no




6. Software fur Analyse und Visualisierungen

® 12min.me

12min.me
data from (up to) 72 speakers in Munich

Speakers from._. Gender
Choose dates..
oo =5 Talks 05.05.2015 13102016 36 Speakers
'Y D 18 Events
30% . .
5 Talks ...and/ or click on data itself to sort
20% 6 Talks
10% 3 Talks 3 Talks +/ Nurbeibehalten X AusschlieBen
0% . . . . .| Gender: male
T Consulti. Publishi Other (ot 12 min.me in M LINIC 9 voninsgesamt Amount of data nach Tabelle (horizontal): 67%
defined) Amount of data: 36

- 30 events & 2 talks
- Ca. 7O visitors/each event
- Meetup-Group in Munich:

{click on L .
Speaker is "higher Management” R Gender + "higher

Management”

male

18 Speakers 40%

(50%)
= 12min.me in general: 30%

1% Speakers
(50%)

- -in 12 cities in Germany - mors to come! 20%
- talks in German & in English
- Youtube Channel and Graphic Recording
10%
- huge network
0%
yes no




Software: Tableau vs. Excel

Tableau: Excel:
. Kosten 0
+ Gruppenzusammenarbeit 0
+ gute Designvorlagen -
+ fur Big Data geeignet -

- Verbreitung
0 Lernkurve

- ,kann alles” + Integration http://www.cafe
press.com/+excel

+Mugs

- Einzelne Punkte bearbeiten

- ,Bequeme” Funktionen

+ + + + o +

= Community

T Dashboards, Storytelling



http://www.cafepress.com/+excel+mugs

Software: Tableau vs. Power Bl

Tableau: Power BlI:
. Kosten i
+ Gruppenzusammenarbeit  +
+ gute Designvorlagen -
+ fur Big Data geeignet +

- Verbreitung ~
0 Lernkurve ?
- ,kann alles” + Integration ?
- Einzelne Punkte bearbeiten ?
- ,Bequeme” Funktionen ?
T Community ?

- Dashboards, Storytelling ?




Mitnahmefolie

e Datenvisualisierung ist notwendig
e ...es gibt den Bereich schon langer
* Wir tauschen uns oft selbst - oder lassen uns tauschen

Richtlinien fir Visualisierungen:

e Ziel + Zielgruppe im Auge behalten

* Ein passendes Diagramm auswahlen

e Passende Farben

* Wahrnehmungshippchen + Asthetik im Kopf behalten

* Tableau ist eine sehr gute Dashboard-Software

e ...aber es gibt auch Power Bl oder Qlikview...



r

FUr Fragen stehe ich
gerne zur Verfligung.

Michael Schmidt, ms@grauschattierung.de

A



Quellen und weitergehende Informationen

allgemein + Blogs: Videos:

William Cleveland Hans Rosling

Andy Cotgreave The best stats you've ever seen
Andy Kriebel David McCandless
Ben Shneiderman The beauty of data visualization
Edward Tufte John Rauser

John Tukey How Humans See Data

Colin Ware Steve Wexler

Martin Wattenberg
Steve Wexler
Nathan Yau

Visualizing Survey Data with Tableau

Blcher:

Albert Cairo: The Truthful Art: Data, Charts...
Cole — Nussbaumer — Knaflic: Storytelling with Data
Stephen Few: Information Dashboard Design



https://www.youtube.com/watch?v=hVimVzgtD6w
https://www.youtube.com/watch?v=5Zg-C8AAIGg
https://www.youtube.com/watch?v=fSgEeI2Xpdc
https://www.youtube.com/watch?v=MbTKbghfzcA

Wo geht die Reise hin?

* Mehr Datenpunkte

e zusatzliche Dimensionen
 Augmented Reality, Virtual Reality

 Automatisierung der Auswertung




Nicht besprochen

* Vertrauenswirdigkeit der Daten

e ETL — Extract, Transform, Load

* Big Data + Skalierung + Parallelisierung
* Advanced Analytics + Data Science

* Automatisierung

* Probleme beim Verstandnis von statistischen Daten




I DOGBERT CONSULTS l

YOU NEED A DASH—
BOARD APPLICATION
TO TRACK YOUR
KEY METRICS.

www.dilbert.com scottadams®aol.com

Dashboards...

THAT WAY YOU'LL HAVE
MORE DATA TO IGNORE
WHEN YOU MAKE YOUR
DECISIONS BASED ON
COMPANY POLITICS.

\

%27 ©2007 Scott Adams, Inc./Dist. by UFS, Inc

WILL THE
DATA BE
ACCURATE?

|

OKAY,
LETS
PRETEND
THAT
MATTERS.




Infographics + Data Art

GAS
GUZZLING

Datagraphic by Nigel Holmes

Research by Sarah Richardson

BARRELS USED 1950 =
INTHEU.S. (U.S. is energy
EVERY DAY independent)

52%

used for
transportation

domestically
produced:
5.9 million

imported:
0.5 million

CHANGE IN THE

THE PRICE OF
A BARREL OF % 2010
CRUDE OIL $80

(in 2010 dollars)

1863
$60

Sourees: EIA.gov; Transportation Enargy Data Book Edition 30—20101; www.defra gov.uk

WHAT REFINERS
MAKE FROM A

BARREL OF
O CRUDE OIL
gasoline: 19 gallons
] diesel: 10 gallons
et fuel: 4 gallons
g other: 12 gallons
(includes heating oil and
liquifed petroleum gases)

- 2010

(U.5. imports roughly
gh half the petroleum it uses)

710%
usedfor
transportation

25%
cars

22%

) light
\ trucks

15%
trucks

=) Imported:
9.4 million

B%
other

WHERE
THE IMPORTS
COME FROM

Africa
23%

Western 490, (héh'i_ldl_t Ellst
Hemisphere ahrain, Irag,
(North, South, and 18% Kuwait, Qatar,
Central America, Saudi Arabia,
Caribgean) 10% UAE)

Other

Petralaum rafers to crude of plus products made in the refining of il and natural gas




Infographics + Data Art

Close-Ups of the Genome, Species by Species by Species

Scientists are sequencing the genomes of mare than 70 organisms. The availability of

Circos that aids in visualizing and comparing the data. The large diagram below illustrates
these sequences has given rise to the field of comparative genomics, which seeks to

the large degree of similarity between the first chromosomes of four animals to that of a
answer questions about one animal’s genome using information derived from another, A human. Not surprisingly. the humans’ is closest to the chimp's
Canadian genomics scientist, Martin Krzywinski, has created a computer program called DAVID CONSTANTINE
COMPARING CHROMOSOMES 1 OTHER TYPES OF COMPARISONS
Outer band represents each species’ first 1 ~ Barcharts leII‘ jow many base To download the free program or view other
chromosome. Numbers represent millions Chi pairs, 0 1o 1 million, match part examples: http:ffmkweb.bcgsc.calcircos/
of base pairs on the chromosome. imp of the human chromosome.

20
g8a3888 $8¢s

Line charts show what percent-
— BASE
N ) PAR 5

8
) b7 age of the human chromosome
% 5 - is similar to each of the other five
DNA : 04 < 2 genomes.

= 5y
-~ i Green lines, '~
= \re;)'tqsenlprpteiq
‘ BRCA1 - 5 simifarity.
: !
& -

Regions of highest
similarity tend to
bunale together.

The chart above shows the similarity of the

I\ h \ 8/ & ] &0 BRCAT1 protein, implicated in early breast
30 Gaps represent areas g 7 170 cancer, to other genes cn human chromo-
2 that either haven't or ta N RN / - . 180 some 17
can't be sequenced. N N N \ s .
200
-0 Human

g
%

Lines
connect
areas of

o 4 7/ | \ \ similarity.
Lines join the 200 / /

regions on each
chromosome that
are most similar to a
human’s (based on
number of matching
base pairs).

The image above illustrates the duplica-
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Infographics + Data Art
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Infographics + Data Art
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Infographics + Data Art

north america south america europe africa

Tweetping

Nodejs st
Socket.io #training #jobs  #InstantDefonceAts  #lovelife
Processing.js
Backbone. js

#training #jobs

eeffieoffie @HighImAmanda_ @_souGigante eeffieoffie

Franck
Ernewein




Infographics + Data Art



Infographics + Data Art




Land . o Firrna b (=] Fatsgare = o A i = [=]

30 Tage Analysen L) Furen Fama Dt fi @
suregry v AL3aght Grocers - 9551 ‘ 10663 — B
Fitibecsnakie Carrpon Grocery I 13X ek E
' I | Saven bof Marksts | 450 e ERE:x
BaHom. [olsr PMarks = 3.746 Tkl e
b bl ks vl 'Illaoa E . et I E
YTD Da rstellung = Lmsatz Umz=atz Umsatz IUmsatz Export| Frachtkosten Frachtkostan E
2z 1309915 > Gatranke Oisterreich Ezport @
-
(=]
E =
Acual:  20460¢ (B @ o o o - -
Budget: BrA28« = :
El sisanam 07,05 % V40,15% 154,21 % *183,54 % +205,98 %
5 | | | 1 | | m
]
; )
, o o i @ L L 2
_.-".-__ L + BT 0 B = 36,96 % - 1.05% + TG % + 00,36 % + 3985 %
‘E'Il‘llul:lmlrilmn = Lmsatz¥TO \U}Irrl:lfgl_lﬂd” Wmesaiz  Unsatz

130015 27.02-1%.00,, Didee

QUICE:E%ap 4.754 65— i [ 1.8 -

Save-a-lol Marksis [ 10,047 — i [ 4333 — - . &

Emed Handal R.380 1,057 — i I 3180 o -

Hungry Dl A8-Highl Grocens 2,354 1717 — i ! .55 - - - -

Kanigich Essan 11.94% 2,31 10— i I 2.7 5

REREsnakE Canyan broceny UGS 2. HUL) — i 1 5.4kl — s " =
Sanstige 30365 G 0HT i JA02 PO & ——

Gesarnt 220460 131.506 3502 55,103 07125




Charles Joseph Minard, 1869

@arl’e :ﬁgumﬁue ded pertes duccesdives

3. Wir stehen auf den Schultern von Giganten

enowmes de £ Qmie Frangaise daus la campagne se < Russie 1812 1813,
@M&,Tm& I Olli/mxzb, WW M@;aa o @gmué:}c&mptr ebraite
P, o 20 Jovenclue 1963,
Jeo mowbes 3 s présouts dow—eprésouté fw,&olau?avw s goues coloves i raisond'um Mfmaimm&m,/@mm; ibs dom— 2e plus dorith en teavers
2es foucs . Le ouge- désique oo bowames quivenlicm—son

ie Ko moin cenacquiv endottom—s . Les emsei
daus fes oo

ciguementd qui om—derwis & dtesser Mo canle. oSl puiséd
de M. Chiers, deSequr; de Fezendac; de Chambray ate joucnal iutdis—se Jacoly phaumacion-de deméc depuis ke 28 Octobee
,ﬁfmw. mwieua fufm,waw[’leawmatl'mm%dw;ufywé1w&o cotps 0w Prince Jorome—er—du Maréchal ),

i avaions ke détachés swe sk s
aeMobilow er—om—tejoimi—oers OuchauWitebsk avaiews—toujoucs wanchis avee f'armée . H
22.000 E
£
Gloubokoe
= 2 "
: 8 %
2 ]

Witha

4 MOSCOU

Ljarosewli

%/
-
=
e )
E 3 & Salidesao R | lwrrammwle}'mna (G do AT do Fotensacr)
g 3§ R %
Mohilow
Pinsie {
TABLEAU CRAPHIQUE, delfa températute en degiés du thermométre de Réaumur au dessous de zéro.
N bee
Zerole 18 8.
Mﬂuie 24 8% 2
Les Cosagques passent: au galop “ o [
lo Nibmen gele . it 9’19 9. 15
20
4 bre T L
207 1e 28 9. —2(]e14 9, 1%
e )
BPTIN £uii . 4,,,,::5'."53’?1, X, 30 dgrés
—307lc6 X"
Tditog. par Regnier, 3. Par. 5 Harie 5% 632 Paris.

Ip. Lk Regnier ot Dourdet.




,Lugen mit Statistik®...

4. ,Falsche” Datenvisualisierungen

I NEED SOME DATA
FROM AN UNREACHABLE
GUY NAMED ED. WHAT
SHOULD I DO?

~ o

www.dllbert.com scottadams@®aol.com

JUST MAKE UP A

BUNCH OF DATA

LIKE EVERYONE
ELSE DOES.

\

i os 2006 Scott Adams, Inc./Dist. by UFS, Inc.

EVERY—
ONE ELSE
DOES ARE YOU
THAT?  DOUBTING
( MY DATA?

|




5. Richtlinien fur Datenvisualisierungen

Seurat hebt die Kanten bewusst hervor




5. Richtlinien fur Datenvisualisierungen

Pra-attentive Wahrnehmung
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5. Richtlinien fir Datenvisualisierungen

Weitere Gestalt - Prinzipien

Kontinuitat

+ Vorder-/
Hintergrund




5. Richtlinien fur Datenvisualisierungen

Sequential

Colors can be ordered from low to
high

Low High

Diverging Critical

Low midpoint High

Iwo sequential schemes extending
out from a critical midpoint value

Categorical

Lots of contrast between each
adjacent color . . . .




5. Richtlinien fur Datenvisualisierungen

Show small multiples Show more elements

Show more details to avoid manipulation of scaling

Sales 2010 | Sales 2010
0 ACT ACT = BUD + 6,5%

100 - / 18,20 -m- I =
7'7>Il | - .
% BUD |

Alpha Corporation ,,// Alpha Corporation
Sales in EUR Sales in EUR
http://update.hanser- 10,71 Py e
fachbuch.de/2015/04/von- Ausitia” 1 17~ - | Ausiria” 19
. . . France ~ ~ 28 27 -1 |France 28 27 -1R
atlantis-bis-excel-die-kunst-der- Rest 7 36 39 43 |Rest 36 39
Eur?‘pe 167 170 +3 | Europe 167

visualisierung/ y



http://update.hanser-fachbuch.de/2015/04/von-atlantis-bis-excel-die-kunst-der-visualisierung/

5. Richtlinien fur Datenvisualisierungen

“Does it look good?”
(aesthetics)

“Does it make sense?”
(clarity)

“Does it have the
intended effect’”
(impact)




