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What will you learn from this lesson?

e Human perception and information processing

e Perceptual and design principles for effective visual
analytics

— Principles of Graphic Design

— Rules for Encoding Values in Graph

— JunkCharts

— Practical Guides for Using Colour in Charts
— Data-ink
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Human Perception and Information Processing
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of data HIGHER-ORDER
e COGNITIVE
i ED PROCESSES
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Problem (re)formulation

DATA —» of the represented data PERCEPTION > Evalkiation of Gpbens

INTERACTION Strategy formulation
to select the required INTERPRETATION Internal modelling etc.
view of data
™ Decision making
| ~ ik
: < SMU
Information Systems SINGATONE MARAGFUENT

Fact 1: We do not attend to everything we see
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Fact 2: We see what we know and expect

Information Systems

Fact 3: We don’t remember everything we see
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How Many 3’s?

1281768756138976546984506985604982826762
9809858458224509856458945098450980943585
9091030209905959595772564675050678904567
8845789809821677654876364908560912949686

How Many 3’s?
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Preattentive Processing

e This is important for design of visualizations
— What can be perceived immediately?
— Which properties are good discriminators?
— What can mislead viewers?

e A limited set of visual properties are processed
preattentively (without need for focusing attention).

5 SMU
Information Systems SINGATONE MARAGEUENT
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Preattentive attributes
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The green dot pops out The oblique lines pop out
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Bertin’s Semiology of graphics

Bertins Original Visual Variables

Position
«<hanges in the x, y location

Slze change in length, arca
‘oF repetition.

Shape Jacques Bertin
infinite number of shapes

Value
«hanges from light w dark

Colour

<hanges in hue at a given
value

Texture
varfation in “zrain

W

Information Systems

Pop-up effects

00.0:.00 ‘.o..o:.o, ||||(||| I— gy
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[ X J | ] il - S
s e e e
Grey value Elongation Curvature Added surround box
T - - [ a
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Shape Addedsuroundcolor  Filled Shorpness
e +. IO v v » )—f[_‘,
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LS e [T T S
e o D00 v v |l i'-

— b o = n
Cast shadow Convex and concave Sharp vertex Joined lines

| g NI .
Misalignment Blinking Direction of motion Phase of motion
Information Systems
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Visual conjunctive search

4

difficult

-

easy

difficult

®
easy

Information Systems
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The inverted T has the same feature set as the right-
side-up T and is difficult to see. But the bold T does
support pop-out and is easy to find.
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A color that is close to many other similarly colored dots
cannot be tuned for and is difficult to find.

-

difficult

-

easy

=
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Similarly the backwards L has the same feature set as
the other items, making it difficult to find. But the green
triangle addition does pop out.

#

difficult

e il

\

easy

NEVS
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Y \/// //

Similarly, if a line is surrounded by other lines of various
similar orientations it will not stand out.

SINGATORE MARAGEMENT
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Designing Charts to Enlighten

Information Systems

e Principles of Graphic Design

Rules for Encoding Values in Graph
JunkCharts
Practical Guides for Using Colour in Charts
Data-ink

SINGATORE MARAGEMENT
DNIVERSITY
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The Devil is in the Data

SINGATORE MARAGEMENT
DNIVERSITY

Information Systems

Numbers Worth Knowing

e Categorical data: numbers that summarise (i.e. sex,
property type, planning region)
— nominal, ordinal, interval, hierarchical
— time series

e Continuous data: numbers that measure (i.e. unit price,
age, monthly salary)

— ranking, ratio

SINGATORE MARAGEMENT
DNIVERSITY
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Data Understanding

e Avoid garbage in, garbage out (GIGO) problem. For

instead of continuous.

18
17 17
16
@ ’
15
[/ Quantiles |
4 Moments 4 Frequencies
Mean 15813329 Level Count Prob
Std Dev 09824242 15 176560 059334
Std Err Mean 0.001801 17 121012 040666
Upper 95% Mean  15.816859 Total 297572 1.00000
Lower 95% Mean 15809799 N Missing 0
N 297572 2 Levels

SiGarone
DNIVERSITY

Information Systems

example, display size should be classified as categorical

SGATONE WARAGEMENT

Graphical Integrity: Show Me the Truth

e Snapshoot data can be misleading

Singapore non-oil domestic exports
300

Year-on year
percentage growth

40

25 ==
90
155 18.2%
20 July 2010
350

SOURCE: |E SINGAPORE
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Graphical Integrity: Show Me the Truth

¢ Do not miss-out what ha

® MORE VISITORS THAN EVER

ﬁrﬂ‘hmtnmmnlhn"mﬂlmﬁﬂmnwﬁ.
with tourists from China the fastest-growing group.

- N o Ao 000) o
. . . st o o
P T a8 e S S0 e
asfaiissnanunsiagissdza .
2008 = 200 o
China outpacing others I
YEAR 2009 £
Rank Number of visitors  Rank Number of visitors >
1 | indonesia 1313316 1__| Indonesia L7
2 | sapan 929,895 China 26,727
3| Matasia 564.750 3 [ Australia 830249
4 Australia 510,347 4 Malaysia 764.164
§ | Britain 444976 5 | indls 7255%
33 6 Jopan 489940
7 us 386,585 7 | Beitain 469723
L) South Kore. 354,353 8 Philippines 432,055
9 346356 9 Jus 370536
10 Taiwan 290904 10 Thailand 31789
S 378

Information Systems

d happened in between

No. of Visitors by country, 2000-2009 Legend

— Australia

— China
— India
— Indanesia

1500000  Malaysia

10000004

500000+

T T T T T T T T T T
2000 2001 2002 2003 2004 2006 2006 2007 2008 2009
YEAR

SINGATORE MARAGEMENT
DNIVERSITY

Graphical Integrity: Show me the truth

“The Straite Trmes 26/08

10% of KTU 3m¢(g avec

f44

e
NTU SMU
Year 2008 2009 2010 2008 2009 2010
Donors 2948 3910 4596 560 700] NA

% of graduateing class 36% 46%

71% 48% 51%| NA

Total money donated | $63,055|578,479

$96,778|| $30,000] $31,000| $35,000

Donation/don{ 21.39| 20.07

21.06 53.57| 44.29

Nanyang Technological University
| 2008

= MORE GIVING BACK
Graduating students at universities here are donating
to their schools in larger numbers.

Singapore Management University
|__2008

2009 2010
Donors 2948 3910 4,596
% of graduating class. 36 46 71
Total donated | $63055 | $78,479 596,778

2010°

2008
Donors.

Information Systems

2009
[777860 | 700 | Notavailable

Donors.
% of graduating class a8 Not available
Total donated $30,000 $31L,000

National University of Singapore

% of graduating class.
Total donated | Not avallable |
 Fund-vaiing s ongaing

>

618 1312

—-/

E; 51 GRAPHICS.
i P00 1STOCKEHOTO.

SINGATORE MARAGEMENT
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Graphical Integrity: Show Me the Truth

¢ Sometimes, data need to be transformed

Mobile cellular penetration, 2010

Legend

World country mobile cellular users 2010 Legend

Saintkits and

United States| United

x

Ttaly

Uriited Kingdorn|
Mesie
Vietnam|
Philippines|
Turkey|

Top 20 World Country
Top 20 World Country
c

ﬁ.iiuuiuiﬁ"“

T T T T T
0 100000000 300000000 500000000 700000000

Noofmobilecellular users hobile Phone/Pop

[WMobile PhonesPop

(PORE MARAGEMENT
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Design principles for effective visual presentation

Principles of Graphic Design

Rules for Encoding Values in Graph
JunkCharts

e Practical Guides for Using Colour in Charts

e Data-ink

Information Systems

8/21/2016
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Components of a graph

Total numbers of private housing properties transacted, Jan-July 2015 <+—— Graph title

Property Type / Type of Sale ——— X axis title Type of Sale
Condominium Apartment Executive Condo.. Terrace House Semi-Detached .. Detached House [l New Sale
W Resale
W Sub Sale \
1600 Legend
1600-
Y axis —»
1400~
1200
2
9" - .
£ 1000- <«——— Grid line
E
2 800-
Y axis title  J%°

X 400-
axis label

200~

— s B Xaxis
Tick mark New Sale Resale Sub Sale New Sale Resale Sub Sale New Sale Resale New Sale Resale New Sale Resale New Sale Resale

Source: REALIS, URA<—— Caption

X axis label

3 SINGAPORE MARAGEMENT
Information Systems DNIVERSITY

Rules for Encoding Values in Graph

e Rule 1: Avoid using point alone to display time-series
data

us.§ 2005 Sales us.§ 2005 Sales
6,000 4 6,000 4
L]
5,000 o 5,000 4
L
L]
4,000 L] 4,000
(]
L]
3,000 . @ 3,000
2000 @ L 2,000 -
L]

1,000 - 1,000 -

]

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

3 SINGAPORE MARAGEMENT
Information Systems \

DNIVERSITY
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Rules for Encoding Values in Graph
e Rule 2: Avoid using points to represent discrete values
Sum(No. of Units) Sum(No. of Units)
L ]
3000+ . [ ] 30004
[ ] [ ]
20004 2000
L ]
1000 . 10004
0 0-
1 2 3 4 5 6 1 2 3 4 5 6
MONTH MONTH
Information Systems DRy AGE
Rules for Encoding Values in Graph
e Rule 3: Bars don’t work unless the quantative scale
begins at zero
us.§ 2005 Expenses @ us. § 2005 Expenses
f%0 Jan Feb Mar Apr May Jun ¢ Jan Feb Mar Apr May Jun
Imc;mmmn Systems

8/21/2016
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Rule for Encoding Values in Graph

e Rule 4: Avoid pie chart if possible because our eyes are
not good in reading areas

I Time spent per activity
Hours per day by people aged 15-64, 1998-2009
-Faidwok WU - atiog and Porsonal N Leisure -t
and sty vt sleeping an
—y iy e Excess or deficit hours/day spent at each activity (compared to avg country)
a2 =" 32 63 25
France Germany Japan Britain USA Turkey
-+, i Work, study = - - [ -
Unpaid work - - -_— -
22 o 24 Eat, sleep —_— - - - - =
8 22 Pers_ care ind b 1 -
13 m1 os—— 100 A,—J 98 Leisure - r -— - - -
i it Ty Oer 1., & 1. = 1. 1
“ 1 42 30 49 [;N SIhr #1hr TR #ABC IBC #hr 1B #Ahr -inr +Anr -Anr o +1hr
Redrawing of graph from the Economist, http://vw w.sconomist comiblags/dallycharti2011/04tms_use
27 o &
Ir}
13 ) 33 f
as— o8 ar—d 99 u—J 105
Sourcu: 66D “Toal may 00 884 5910 24 0 10 rning

Source: Time use: A day in the life,
Apr 19th 2011, 15:00 by The Economist online

Additional reference: http://junkcharts.typepad.com/junk charts/2015/09/a-not-so-satisfying-rose.html

SINGATORE MARAGEMENT

Information Systems DNIVERSITY

Rule for Encoding Values in Graph

Putting on the Ritz | Hotel occupancy in North America

Ritz-Cariton All Marriott brands”
2007 2008 2009 2007 2008 2009

AVERAGE $331.48 §335.52 $280.76 $134.62 $137.36 $122.71
DAILY RATE:
Source: Marrlott Intearnational “Including Ritz-Carltan

The Ritz-Charlion Brand Was Has Been Hi Worsa Than Ocher Marria: Brands During the Dewaaur

2%
o8 .
AN
NN
s \
g NN
H NN
d 6% h \.
™ Al
oax Harvats
Brands
e
- Charken
£ T o0 -
) Reference: Pies fail to deliver (http:/junkcharts.typepad.com/junk_charts/2010/09/pies-fail-to-deliver.html) &(‘ SMU
SINGATORE WARAGEAENT
Information Systems UNIVERSITY
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What is ChartJunk

e Chartjunk refers to all visual elements in charts and
graphs that are not necessary to comprehend the
information represented on the graph, or that distract
the viewer from this information.

e |t was first introduced by Edward Tufte in his 1983 book
The Visual Display of Quantitative Information.

e There is an interesting blog called Junk Charts
(http://junkcharts.typepad.com/junk charts/) by Kaiser
Fung, examines chartjunk

SINGATORE MARAGEAENT
Information Systems UNIVERSITY

ChartJunk |

e Avoid using unnecessary colour shading for the bar

¥ Store 1
¥ Store 2

Automotive Gardening Electronics

SINGATORE MARAGEMENT
DNIVERSITY
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ChartJunk II

—
=
<5
e
B
— K
£
255
.
s
Pl |

EARANRRN

Information Systems

SGATOILE WARAGEMENT
WERSITY

e Avoid colourful or wallpaper background

2007 SALES

TR N S G
N Y B

R T Ty, T A WO Ry T i W
N e

4

ChartJunk Il

Number of Employees

S ) 150
Manufacturing 1{

e —
Engineering | m
el T ==
Finance 1 _
Information Systems “ Q
s | G

Marketing |

Information Systems

e Avoid using 3D effects in graphics.

Number of Employees.
0 50 100 150 200 250

manutacurng |
s [ ———

—

order Management [
Finance [

Information Systems -
Hman Resources [

p—

SINGATORE MARAGEMENT
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ChartJunk IV

e Avoid using misleading graphical representation

‘ PotatoPack Volume and Total Potato Market Share 2006-2010
| Both sales volume and market share have steadily increased since the
introduction of the PotatoPack.
1,600 329+ 35%
1,400 30%
1,200 e
1,000
20%
800
15%
600
1
400 0%
200 5%
0 0%
2008 2007 2008 2009 2010
@D Total number of packs (serving SHA) M Market share* |

“Market share based on internal analysis, includes PotatoPack and solo potato product sales |
“Estimated 2010 market share, based on preliminary internal analysis data Source: Syngenta

SINGATORE MARAGEMENT
DNIVERSITY

Information Systems

ChartJunk V

e Avoid using artistic design which is difficult to visualise

SAS Clears $2.26 Billion

$2.25B
200
175
150
125
1.00
5

- Worldwide Revenue

@ Reinvestment in R&D

SAS growth attnibuted to innovative products and investment
in long-term i ips with and

Information Systems
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Clarity or Aesthetics?

Beautiful

A

Quadrant IV

Aesthetics

Quadrant 1

Confusing €« ————— 1+ ®(lear

Quadrant III

\
Ugly

Information Systems

Source: http://dataremixed.com/2012/05/data-visualization-clarity-or-aesthetics/

Clarity

Quadrant Il

S SMU

SINGATORE MARAGEMENT
DNIVERSITY

A Tale of Four Quadrants

Beautiful
A

Apple Employment History

it b thyrcheted e the past 17 .

"
8

Information Systems

. < Prots: i Rberg P S vt suc v Ban s
Confusing & i > Clear
Total Apple Employees
Tou Apple Emplogus e

Steve Tob's retirn 19 Ape wo follwed by mmovtive
o ergment

prodcs s ond grow'

o . ——
- - e
oo il ottomtn
o I
20000 7 e
s s ¥
e een ana Y an °
§888E8s88a885R888s FELELESPEESEIPEESS

S SMU
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Quadrant IV — Confusing yet Beautiful

Why is it “beautiful”?

. . Apple Employment History
*  Well placed & aligned title & : ino tech g

lead-in
* Attention to detail with font

selection g 4
« Inclusion of image oo
Why is it “confusing”? 50K

* Y-axis starts at 10K (column 10K
height misleading)
* 3D effect makes it difficult to

4
gage heights 20K l]]
+ Title & lead-in aren’t helpful 10K 111#47”1111 i A

1994 1996 1998 2000 2002 2004 2006 2008 2010

SINGAPORE MARAGT
DNIVERSITY

(PORE MARAGEMENT

Information Systems

Quadrant lll — Confusing and Ugly

Why is it “ugly”?
* Horrible font & color choice Tt Al Emplogess
e Grid lines are too dark &
distracting 70000
* Format of axes (vertical x-axis o
labels, number format of y-axis) s

Why is it “confusing”? 40000

e Y-axis starts at 10K (column 30000
height misleading) 20000

» 3D effect makes it difficult to 10000
gage heights

* No lead-in or call-outs to provid uTotal Employees
context

Information Systems
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Quadrant Il - Clear but Ugly

“ugly’?
Whgc;zrltcglglry (puke yellow?) and font ot Apple E"."Pbm

(Comic Sans?) choices roducs lamehes and groutn mempeyment Y e
» Slightly pixelated — poor attention to ™

image quality detail o *ﬂdwml
* Chart details — axis orientation, grid **° —

lines, outline e |
Why is it “clear”? Rl e ‘
* The y-axis starts at 0 and the 2D 2o

columns are easy to gage 100
» For the first time, we see call-outs e 8 8PS DD SO

of relevant events on the timeline PISILEIEPPEITEEE5E
* This time the lead-in paragraph is

actually informative

o SMU

e
Information Systems NRSITY

Quadrant | — Clear and Beautiful

H H “ H !!I)
Why is it “beautiful™ Apple Inc Employment History, 1994 2011
th

* Good font & color choices o e e e
thrOUghOUt pmductt:\uncl\cst «d this growth: "

« Soft gridlines don’t distract 70K totalemployees

» All elements well aligned and ook
spaced

+ High res images are “useful” oK o
chartjunk 40K

Why is it “clear”? 1

* The y-axis starts at 0 and the 2D -

columns are easy to gage
» Call-outs with images aid cognition
* Improved title & lead-in verbiage
provide further elucidation e
» For the first time, a photo credit Frote e Rera/i? soutee wsecgo | Ben ones
and data source are included

1996 1998 2000 2002 2004 2006 2008 20010

0. SMU

et
Information Systems NRSITY
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Practical Guides for Using Colour in Charts

e Rule 1: If you want different objects of the same colour
in a graph to look the same, make sure that the
background- the colour that surrounds them —is
consistent.

SGATOILE WARAGEMENT
WERSITY

< SMU

Information Systems

Practical Guides for Using Colour in Charts
e Rule 2: If you want objects in a graph to be easily seen,
4 ® mean weight
LEEE ® name age sex | height weight  byage
name “ge 1 KATIE 12 F 59 95 99.000
KATIE 2 LoUISE 12 F &1 [ 99,000
LOUISE 3 JMNE 12 F 55 74 99.000
SN 4 JACLYN 12 F | el a5 99,000
LILLE 5 LLLE 12 F 52 64 99.000
TIM 6T 12m 60 84 99.000
T 7 JAMES 1zm o1 [028] 99,000
8 ROBERT 12 M 51 79 99.000
QKJ%EN 9 BARBARA 13 F 60| 112 94714
JOHN 10 ALICE 13F 1 107 04714
£ 11 SUSAN 13 F 56 67 94714
it 12 JOHN 13mM s 94714
Jupy 13 JOE 13 M . e 94714
=i 14 MIGHAEL 13 M 58 94714
caroL 15 DAVID 13 £ 94714
16 JUDY . 14F &1 100833
FREDERICK
ALFRED 17 ELZABETH | 14 F | 82 100833
HENRY 18 |LESLE . arF s 100833
EDWARD 18| CAROL . 1aF . & 100833
CHRIS 20 PATTY . F . 62 100833
JEFFVRE' 21 FREDERICK | 14 M | & 100833
RD‘(BERT 22 AFRED | 14 M I e4l 100833
WiLLAM 23 HENRY 1w eS| 100823
Y 24/ LEWIS Y] e 100833
Dmgv 25 EDWARD | 14M I 100833
paly FOCT 0z
WARION 27 JEFFREY | 14 M I 100833
P mww | F e
IRK 29 AMY . 15F . B4 108.288
LAWRENGE 30 ROBERT 15 M I 108.286 M=
M wiiaw [ 15 mM 108.286 &x‘ SMU
S SINGATORE MARAGEAENT
Information Systems UNIVERSITY
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Practical Guides for Using Colour in Charts

e Rule 3: Use color only when needed to serve a
particular communication goal

60 Years of Unemployment

Unemployment by Decade and Year Highlight Decade:
1940
ot | 2| s -a| 5| 8| 7|-8|s o
12%
1060
0% 1970
= % 1000's
i NEm
£ 8% HA.‘\‘.
ima O
H / —h
4% -
2%
o%
Month over Month
12% Januany 2000 September 1983
0% \ P ) T
\ L)
) w
£ LR
£ owsversgesen s
2 2
S > .
%
0% Average= 118K
-1,000K ~500K oK 500K 1,000K Source Bureau of
Changein Employment from Prior Month Labor Statistics.

Information Systems

o

< SMU

SuronE
WERSITY

et

Practical Guides for Using Colour in Charts

to differences of meaning in the data

Information Systems

e Rule 4: Use different colours when they corresponding

8 8
6 6
4 4
2 2
0 0
o X X N N N & &
& ;30“ % & & & & & S ¢\<\°" 0 & & qaé
S K @ N 2 53 S 3 & < 2 ®
S I IS § & S R o R &
& £ 5 & & & & <& & & wl\bz &
& & R & & N
B & & S B s « I o S

8/21/2016
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Practical Guides for Using Colour in Charts

Information Systems

Profitable vs. Unprofitable IPOs

150%

100%

Average Return Since IPO*

50%

Year 2

1PO Decade:
20005
19905
19805

Day Sinee IPO
0 to 800

Prafitable at 1PO
W bot profitable
M Fiostable

Trading Days Since IFO

510

e Rule 5: Use soft, natural colours to display most
information and bright and/or dark colours to highlight
information that requires greater attention

sGarons
WERSITY

Practical Guides for Using Colour in Charts

Code colored by Income

2500000

2000000

Information Systems

0 200000 400000 600000 800000 100000 1200000
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e Rule 6: When using colour to encode a sequential range of
guantitative values, stick with a single hue (or a small set of
closely related hues) and vary intensity from pale colours for low
values to increasingly darker and brighter colours for high values
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Practical Guides for Using Colour in Charts

e Rule 7: Non-data components of a graphs should be
displayed just visibly enough to perform their role, but
not more so, for excessive salience could cause them to
distract attention from the data

ofit
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Practical Guides for Using Colour in Charts

e Rule 8: To guarantee that most people who are
colourblind can distinguish groups of data that are
colour codeded, avoid using a combination of red and
green in the same display

Tree Map of Planning Area, Property Type Sized by No. of Units Colored by Unit Price ($ psm)
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Data-ink

e Reduce the non data-ink

usD

2005 Sales Revenue

— Emphasise the remaining data-ink -

. Direct ndirect
— Removed unnecessary non data-ink s
500,000
— Deemphasise or regularise the anam
remaining non data-ink
200,000
100,000
0
Qi Qz a3 Q4
. 2005 Sales Revenue
e Enhance the data-ink S
600,000 =
— Remove unnecessary data-ink om0~

200,000 =
100,000 =
0=

Hours of Sales Interaction

(Dark data points #represent last year's top 10 customers based on the number of orders placed.
The largest data point represents [ast year's top customer.)
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Practical used of data-ink
. . , . .
e Shouting to emphasize what’s interesting
Number of There is a strong correlation between the amount of time salespeople
Orders interact with customers and the number of orders that customers place.
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What should the relative lengths of the axis be?

e Should not manipulate the aspect ratio to intentionally
exaggerate or downplay the rate of change.

e Stick to the convention of making your graphs wider
than they are tall.

Monthly Consumer Price Index, 1999-2013

Monthly Consumer Price Index, 1993-2013
)
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ot 010T200¢ 01012008 o10120% ouise an0izont o10iz00m otnizew
Honth_Yex Monih_Year
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When can you eliminate tick mark?

e Tick marks are superfluous on categorical scale.

Number of units seld, Jan-Dec, 2011 Number of units sold, Jan-Dec, 2011
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When you shouldn’t eliminate tick mark?

e Tick marks are necessary on continuous scale.

Monthly consumer price index, January 2000~June 2013 Menthly consumer price index, January 2000-June 2013
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How many tick marks should you use?

e There is no exact number that works best in all
circumstances, and the size of the graph is a factor that
must considered: the longer the scale line, the more
tick marks it should contain.

Menthly consumer price index, January 2000-June 2013 Menthly consumer price index, January 2000-June 2013
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When can you eliminate legends?

= e In this graph, a legend
is used to indicate
product types.

* In this graph,
categorical product
types are labeled
directly.

Information Systems

s IBE MARAGEMENT
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When should you use other text?

Index of real
oil prices
(firstyear= 1)

1 Based on oil prices
| in 2006 $ibarrel Q1'73-Q3'86

Overlay of Q1'99 - Q1'07

o+———T1T 77—
Jan-73 Jan-75 Jan-77 Jan-79 Jan-81 Jan-83 Jan-85

Figure 4: Real refinery acquisition cost for imported crude oil to the U.S.
(First year of time series = 1.0)
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Graph typography

e Avoid using artistic fonts

fMonthly total ynit sold by stores, 2009
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Graph Labeling

e Orientation of label should be reader friendly
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Data Visualisation Design Best Practices

e Focus on a few key stories that will resonate with your
audience, and design graphs that help you tell those
stories.

— Organise the information in order to emphasise what you are
trying to say to the audience, and don't bury the key
messages in a mass of detail.

— Write out key points on the graphic itself, and label the
important data events - the graphic should speak for itself
e Accurately represent the data.
— Include data source
e Avoid what Tufte calls "chart junk," which is
ornamentation that does not show data, such as clip
art. 0.5 SMU_

Information Systems

Data Visualisation Design Best Practices

e Review every bit of ink on your chart and make sure it
conveys data -- it if doesn't, modify or delete it.

e Never use 3D graphs unless they actually illuminate
(rather than obscure) the data.

e Leave enough time before your presentation or report
deadline for comments, editing, and revisions.

e Finally, study the work of the masters to improve your
technique and revisit these lessons every few years.

SINGATORE MARAGEMENT
DNIVERSITY

Information Systems

2-30



IS428 Visual Analytics for Business Intelligence 8/21/2016
Lesson 2: Designing Graphics to Enlighten

Data visualisation design process

e Start with a clear message
e Search for appropriate data
e Prepare the data

e Use the right graph type

e Express and explain

e Review and seek feedback from experts and casual
readers

SINGATORE MARAGEM
DNIVERSITY
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Reference

e Few, Stephen (2012) (2" edition) Show Me the
Numbers: Designing Tables and Graphs to Enlighten,
Analytics Press, Oakland, USA

e Robbins, Naomi B. (2005) Creating More Effective
Graphs, John Wiley & Sons, New Jersey, USA

e Wong, Dona M. (2010) The Wall Street Journal Guide
to Information Graphics, W. W. Norton & Company,
Inc. New York
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Reference

e Tufte, Edward (2"9 Edition) The Visual Display of
Quantitative Information, Graphics Press LLC,
Connecticut, USA

e Yau, Nathan (2013) Data Points: Visualization that
means something, John Wiley & Sons, Inc.

SECOND EDITION

The Visual Display

of Quantitative Information
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Information Graphics and Data Visualisation blogs

¢ Junk Charts
(http://junkcharts.typepad.com/junk charts/)

e Perceptual Edge
(http://www.perceptualedge.com/blog/)

e Statistical Graphics and more
(http://www.theusrus.de/blog/)

e EagerEyes (http://eagereyes.org/)

e Visualizing Economics
(http://visualizingeconomics.com/)

¢ The Global Sociology Blog (http://globalsociology.com/)

e The Cranky Sociologists
(http://thecrankysociologists.com/) \ergty
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