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Sources

e~
;2

Tufte, The Visual Display of Quantitative
Information

Tufte, Envisioning Information
Tufte, Visual Explanations

Wong, The WSJ Guide to Information
Graphics

Wong is a student of Tufte’s
Few, Now you see it + web site
Foley

CS 4460 2



Graphical Excellence is...
?&T‘iﬁg’
The presentation of interesting data is a
matter of substance, of data, and of
design.
Substance - having a message
Data - having right data for the message
Design - having right design
Or at least a good design
“Right design” is somewhat subjective

Communication of complex ideas with
clarity, precision and efficiency.
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Graphical Excellence
-

1. Tell the truth
Graphical integrity

2. Do it effectively with clarity, precision...
Design aesthetics

Let’s look at each of these
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1. Graphical Integrity

i;,(g
Your graphic should tell the truth about
your data

Do NOT lie
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Examp le Stock market crash?
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Examp le Stock market crash?
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Example

500 o

250

Show entire scale —
not at all misleading

1998 1999 2000 2001 2002
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Example

==Yy
500
250
Show in context
0

1960 1970 1980 1990 2000
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Example — what is wrong here?

VariluxS Series™ Technical Paper | 2012 | SynchronEyes Technology™ | 4

—— va"f'“" S Sef"es Overall Vision*
Varilux Physio Enhanced™ 5
17 =+
*p < 0.05 . . -
Adaptation Distance Vision

Dynamic Vision
(surroundings moving)

Intermediate Vision

Dynamic Vision*
(subject moving)

FIGURE 6 In a double-masked crossover study of 87 experienced progressive lens wearers, Varilux S Series™ lenses were preferred over highly regarded Varilux
Physio Enhanced™ lenses in every parameter tested.

Near Vision

http://sseries.variluxusa.com/Technicallnformation/Documents/Varilux-S-series% 204p-Synch-FINnb. pdf
CS 4460 10




Telling the

Truth?

2014
#1 SELLING OFFICE IN ATLANTA
8™ CONSECUTIVE YEAR!

LISTINGS SOLD (Single Family Detached)
(Buckhead, Ansley Park, Ashford Park, Brookhaven, Dunwoody, Midtown, Morningside,
Sandy Springs, Vinings, Virginia-Highland, and the Westside.)
$172.2 MM
$172,000,000 :

$171.7 MM

' 171.1 MM
$171,000.000 sz

$170,000,000
SOURCE:

%& RealValuators

HOUSING DATA PARTNER OF THE
ATLANTA BUSINESS CHRONICLE

$169,000.000

$168,000,000

$167,000,000

$166,000.000

$165,000,000

$164,000.000

$163.7 MM

$163,000,000

$162,000.000

$161,000,000

$160,000.000

Atlanta  Dorsey Alston, ,  Harry
Fine Homes REALTORS®  Norman,
Sotheby’s  (Buckhead) REALTORS®
International (Buckhead)
(Buckhead)




Chart Integrity

-

Where's baseline?
What's scale?
What's context?

CS 4460 12



OPERATING

EXPLORATION &
REVENUES

DEVELOPMENT
EXPENDITURES

$328.421



Multiple Scales

Average Revenue per User (ARPU)

Worldwide US & Canada

B Payments ek J 5603 3585

Ml Advertising $4.85
I }
Q313 : Q413 : a1'14 Q2'14 Q314 7 Q3"13 7 Q413 7 Q1"14 i Q2"14 Q3'14 7
Europe Asia Rest of World
$2.84 $2.87
$0.84 $0.86  $0.85
: H
Q313 - 0413 Q114 Q214 Q3'14 Q313 04"13 Q114 Q214 Q314 : Q313 Q4"13 01"14 Q2'14 Q314

Revenue by user geography is geographically apportioned basad on our estimation of the geographic location of our users when they perform
a revenue-generaling activity. This allocation differs from our revenue by geography disclosure in our consolidated financial statements where revenue is
geographically apportioned based on the location of the markeler or developer. Please see Facebook's most recent quarterly or annual report fled with the facebook

SEC for the definition of ARPU

14




Where's the Context? -
___________________;::=5EEE========================ll=======!l=ii.5.

32§ - « Before stricter Connecticut Traffic Deaths,
enforcement

Before (1955) and After (1956)
Stricter Enforcement by the Police
Against Cars Exceeding Speed limit

300 |

Great work, Connecticut
You get a prize !

o After stricter
enforcement

1955 1956

cS 4460 Tufte Vol 1, p. 74

15



Here's the Context! i
R

A few more data points add immensely to the account:

325

@ Connecticut Traffic Deaths,
1951-1959

o | Oops, not so fast!!
275 | . \

A

° \‘
225 L )
Bs1 955 1055 957 1055 Show the context!

Tufte Vol 1, p. 74
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Watch Size Coding ,

Height/width vs. area vs. volume

CS 4460 17



Height or Volume?

INTHEBARREL...
Priceper bbhof i

light crude, leaving
“Saudi Arabia.
ondJdan. 1

Time, April 9, 1979, p. 57-

What is encoding price per

barrel?
Height?
Volume?

CS 4460 Tufte Vol 1, p. 62 8



Measuring Misrepresentation
- ?&T‘if(g

Visual attribute value should be directly
proportional to data attribute value

Size of effect shown in graphic
Size of effect in data

Lie factor =

If volume encodes price, then lie factor is 4280/454 = 9.4

CS 4460 19



Lie Factor

G Fa p h |Ca I alféa www. businessinsider.com/chart-of-the-day-how-many-

] people-actually-buy-groupons-2011-6
ratio ~9.7

Data ratlo N5 Silicon Alley Insider A A/ Chart of the Day

. How Many People Have Purchased Groupons
Lie factor

9.7/5.3 = 1.8

CS 44¢



Lie Factor in 2011 State of the Union
3

AMERICA'S ECONOMY
2010 GROSS DOMESTIC PRODUCT

e US Economy

$14 6 TRILLION

~6 X France
US Area
~36 X
France Area
Lie Factor =
36/6 =6

$5.7 TRILLION

$5.3 TRILLION

Germany $3.3 TRILLION

¢ $2.5 TRILLION

http://flowingdata.com/category/statistics/mistaken-data/
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MIGRAINE SURGERY

n
L I e I a Cto r Surgical migraine treatments focus on decompressing trigger area nerves that cause migraines. Area

nerves can be in the forehead, nasal region, area behind the eyes or the back of the head or neck.

A study in the Journal of Plastic and Reconstructive Surgery followed patients 5 years after treatment and found:

29% 88%

HAD COMPLETE
ELIMINATION
OF MIGRAINES maintained overall had significant
improvement in decrease in migraines
frequency, intensity or
duration of migraines

e
——

Research shows migraine surgery is a viable treatment route for
patients suffering from chronic migraines who have exhausted
other medical and non-medical options.

30 6.7

taxpayers million million
may be
subject taxpayers
to penalties may
qualify for

tax credits 22



Adjust for Inflation and Population
- ?&T‘if(g

Financial data can be misleading if not
adjusted for inflation

Per-capita data can show some trends
better than totals

(Not from Tufte)

CS 4460 23



Adjusted and Unadjusted Data

US Recorded Music Revenue - 2011 Dollars Per Capita

$60 $80
SN
$70 §70
Videos
$60 $60
$50 $50
$47

Digital

$40 840
$30 $30

$26
$20 Cassettes §20

$10

8-Tracks

$0 $0
1978 1976 1979 1962 1985 1988 1991 1994 1997 2000 2003 2006 2009

Data: Recording Industry Assoclation of America Chart/Analysis: Michael DeGusta

CS 4460

-

Global music industry turnover (1973-2009)

$158

10

0
1973 1977 1981 1985 1989 1993 1997 2001 2005 2009

Sources: RIAA yeor-end shipment stofisfics; Bain analysis

24



Adjusted and Unadjusted Data

|What did the United States export between 1995 and 2014? ]What did the United States export between 1995 and 2014?

$14T L $17
/ Mineral Products // Mineral Products
" : $9008 4 )
$9008 $3008
$800B
$7008
$7008
, $6008
5 :
£ $6008 i
= H
= i $5008
$5008
$4008
$4008 :
Transportation
$3008
$3008
$2008 $2008
$1008 $1008
¢ 0
© © I &N * © o S & \a © o INY & o > S < \4
&£ 0§ & & & & & §F 5§ & § & & & £ £ § § § 7
Year Year
-s cu fo) > - )
L S T K S0 S 2 KA AT MK R 2
JCEN 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 [PIGES POOYN 1005 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 T

—_— I I
PoductClass SITCH | HS4 Detallevel Low | Mid i TradeFlow Gross ~ Net e Detillevel Low | Mid Hi TadeFlow Gross | Net

labels‘ On  Off layout‘ Value  Share Ordering‘ Community | Totals Labels‘ On  Off Layout‘ Value ~ Share Ordering‘ Community | Totals
. ( . .
Y-Axis| Current = Constant  Per Capita Current  Per Capita Constant Highlight‘ All Products . ‘ Y-Axis Current =~ Constant | Per Capita Current ~ Per Capita Constant Highlight‘ Al Products . ‘

http://atlas.cid.harvard.edu/explore/stacked/export/usa/all/show/1995.2014.2/?prod class=hs4&
details treemap=2&disable widgets=false&disable search=false&node size=none&qgueryActivat 25
ed=true&yaxis=current&highlight=




Color-coded Maps Can Mislead

Map
2 2012 Presidential Election

with and without

adjustment for each state’s

Electoral College votes

Cartogram

blue: Republican

victory? /More blue
than red;
Democratic
victory.

&) T TOU

LMore red than




Variation on Cartogram

States Where Insured Could Renew Plans Before Change by Obama

e

B Allowed early renewals in 2013 Vi. N.H.
Did not allow [] . . Me.
Information was not available N.Y. Mass.
R http://www.nyti

mes.com/interact
. N.J.
Wash s ive/2013/11/20/u

ﬂ o e
Ore. Idaho Mont wWill-a OW-.O_ -
W.Va. . Yol | health-policies-
to-be-
w lowa . renewed.html?ref
n =politics
Calif. Wyo
1,087,169 Mo. Temn. | kv | sc For months, many states have
policies .
Colo.
La.

Alaska Hawaii

" N.M.

been allowing insurance
companies the option of letting

consumers in the individual
market renew their policies early,
instead of waiting for the policies

to expire in 2014, when they
would not meet the standards of

the Affordable Care Act.
Related Article »

Squares are sized according to the number of policies
in each state’s individual insurance market in 2012.



Per-capita Data Often More Useful

Which data is more useful for comparison
purposes (made-up data):

Alaska and California both had 100 violent
crimes last year

Alaska had 100 violent crimes per million
inhabitants and Texas had 10 violent crimes
per million inhabitants

CS 4460 28



Which Map Best

For count of states of one color?

HI

WA T
OR ID

CA NV UT

AZ

WY
CO
NM

™

SD
NE
KS
OK

LA

MN

MO
AR

MS

Ml

( WV

VA

GA

FL

ME

VT NH MA
NY CT RI
OH PA NJ
DC MD DE
NC

SC

29



Different Aggregations Tell Different Stories
)

The Middle Class Tax Target

The amount of total taxable income (left scale) for
all filers by adjusted gross income level for 2008

£1.4 trillion Y e seassrasisnnss £1.4 trillion -
1.0 A . PO 1.0

O 0 df Gf At Of Of O O I S 2E
X O INDODINDDDIND OO
NHdNNRFOrSSS
------ R |
—HhSounmooo T
et NN M ST
=

http: .motherjones.com/kevin-drum/2011/05/fun-charts-making-rich-look-poor
p://www rjone: 4460/ vin-drum/ /05/ g p 30



Summary: Telling the Truth -

Context

Size coding — lie factor
Zero origin

Inflation adust on dollars

Per-capita adjust — college degrees (etc.)
per 100,000 people

Size adjust on map (cartogram)
Aggregations

CS 4460 31



2. Design Aesthetics (Principles)
t-cg

Set of principles to help guide designers

Maximize data-ink ratio

Content is king (less is more)

Careful with 3D

Avoid “chartjunk”

Use multi-functioning graphical elements
Be careful with color

CS 4460 32



Design Principle: Data-Ink Ratio
—

Maximize data-ink ratio

Data ink

Data ink ratio =
Total ink used in graphic

= proportion of graphic’s ink devoted
to the non-redundant display of
data-information

CS 4460 33



Data — Ink Ratio Example

Relationship of Actual Rates of Registration to Predicted Rates

(104 cities 1960).
100M L chuoia B sERminhinnns F1] BYSITI 180 (3121 B 1204 sesaiaialLy T
Eir ® sttt i i 111 :
Whale  ° feo
Kelpe ® e Birch
L
10M Dog-wood e Balsam 45
Rhino E.Iephant i
Elk, e PYoR 5i2
Bear i
Deer * ® Ma
IML_ ® o Snake ® "
Foxe ®pcaver
ams3 P
RN.' Szg}’;n ander. Horseshoe Crab R0
10 Lemming8g E
o e MousgeStarfish-e | r'c?vl:mc D e
£ Scallops” ¢ Frog | bt
©] Snail” e Chameleon ‘}:
z Bee Oyster 7
3 ° ° E T
ﬂ lem — 5 Horse Fly D
House Fly * Clam &
Daphnia ° Drosophila
Imm L Stentore  © @
szt o T_he length of an organism at the ti Seop
° tion in relation to the generation time, plotted
100u - idini scale.
Tetrahymena *Didinium =
e Euglena
o Spirochaeta Lo
100 - W&o :
E. Coli e
® o Pscudomonas
®B. Aureus 350
1p | | | | | | | |
1 hour lday I week 1 month 1 year 10 years (00 years taet eyt Eiei s HE ] IHEEE 3% s e [ I R oo iHis
-30.0 Voo ws0 500 sa0 W0 650 160 750 200 450 900

o5 K
GENERATION TIME o ke
ACTUAL

Good Bad
cs4460  Tufte, Vol 1, p. 94 34



- ANNUALTE

78
50"

| SEPTEMBER OCTOBER NOVEMBER | DECEMBER
MPERATURE o e T :

25°

0
1980 NORMAL

[ PRECIPITATION IN INCHES

x i — 1’
— L . I r —y—d 4 - o
ACTUAL NORMAL | ACTUAL NOAMAL | ACTUAL NORMAL ACTUAL NORMAL | ACTUAL NORMAL | ACTUAL NORMAL I ACTUAL NORMAL |

100] [Peccent

| A ] cceg ]
| T T 7] — e —ﬁ( —v-et 7—,— ——w. ¥
5 \ I \ N W T O N AW W Ik ITIET
SO WV ST AA )V LAY S iR AR VS W g R peayd v ﬂ,«. VAVAYNY) < v h T =
25 - A v 25
< - —[RELATIVE HUMIDITY AS OF NOON - e u

New York Times, January 11, 1981, p. 32.

Outstanding — a lot of information!
cs 4adufte, Vol 1, p. 30
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Design Principle: Content is King
- t.qg

Content is king

Avoid separate legends and keys -- Just have
that information in the graphic

(Follow the eyes......)

Make grids, labeling, etc., very faint so that
they recede into background

Integrate text, chart, graphic, map into a
coherent narrative

Avoid fancy visual effects

CS 4460 36



Less Is More ]
.

http://i.imgur.com/WntrMép.qif

Calories per 100g for different foods  rgrench

700

aoo Fries
¢ @ Potato
= Chips
,—°, s E Bacon
Y 400 -
= :
E 300 - @ Pizza
£ 200 - O Chili Dog
-]
< 100 -

o "
French Potato Bacon Pizza  ChiliDog
Fries Chips
Type of Food

CS 4460 37



Content is King: No Fancy Visual Effects
‘M

100% :
90%
80%
70%
60% -~
50%
a0%
30%
20%
10%

0%

1 2 3 4
1 2 3 4

o = N w » w (e}

o - N w H [84] [¢)] ~

1 2 3 4

Courtesy Microsoft Excel ®

38



Before and After Examples -
\%—

From the web site of Stephen Few

http://www.perceptualedge.com/examples.php

CS 4460 39



Temperatures

How Average Monthly Temperature
would you
I faren
redeSIgn? 100—“ 91.2 a4
205 846 _ : 833
80 - 76.3 A, 775 765 w
70 -
60~:
50 -
40
30-
20-
10:' ' | T T T T
’ ‘ ) : 8 10 12
month

CS 44 -4 Minneapolis@ Phoenix <k Raleigh



Few’s Redesign

Fahrenheit

100
80
60
40

20

Phoenix
Raleigh
Minneapolis

Jan

52.1
40.5
12.2

Feb

55.1
422
16.5

Average (Mean) Monthly Temperatures in 2003

Mar  Apr

59.7 67.7
492 595
28.3 451

CS 4460

May

76.3
67.4
57.1

Jun Jul

846 0912
744 775
669 719

Aug

89.1
76.5
70.2

Sep

83.8
706
60.0

Oct

72.2
60.2
50.0

Nov

59.8
50.0
32.4

Dec

52.5
41.2
18.6

o

Phoenix

Raleigh

Minneapolis

41



Computer Utilization - Before
-

Percent of Enterprise Statistical Analysis

Analytical Reporting
Power User OLAP

4.25% E Producer

A/OJS% - Consumer

IT [:‘Consume« 0.04%
B Producer 1.96%

‘/ 3.50% g Producer
Application - ‘/
g‘f““eg?"?‘e"‘ i Business User
Maetta Dmtmg . 21.50% [_]Consumer
Vieta Data Design ‘/
Scorecards
Performance
. Consumer 37.24% Management
Business Reporting
Extended Packaged Apps
Enterprise
User \
Extranets/B2B 1.50% ] Producer
B2C
Mobile/Wireless Casual User

Ay

Dashboards
Enterprise
Reporting

, 28.50 D Consumer
. Producer 0.76%

42

Source: Gioa Recearch.a wholly owned subdidiaey of Forrester Research ng



After
-

Percentage of Analytic Computer Usage by Type
0% 5% 10% 15%

20% 25% 30% 35% 40%

Extended Enterprise User
(Extranets/B2B/B2C and mobile/ wireless)

Casual User
(Dashboards and enterprise reporting)

Business User m Consumer ™ Producer

(Scorecards, performance mgmt, business
reporting, and packaged apps)

Power User

(Statistical analysis, analytical reporting
and OLAP)

IT User

(Apphcation development, data mning
and meta data design)

Source:Glga Research,a who lly-owned subsidiaryof Forrester Research, Iy

CS 4460 43



Attitude Toward USA - Before

Brazil: % with somewhat or very favorable opinion of the U.S.: 52%
Brazil: % with somewhat or very unfavorable opinion of the U.S.: 32%
Mexico: % with somewhat or very f: le opinion of the U.S.: 64 %
Mexico: % with somewhat or very um.: v n:-r.ablr:». opinion of the U.S.; 25%
Britain: % with somewhat or very favorable opinion of the U.S.: S%
Britain: % with somewhat or very unfavorable opinion of the U.S.: 16%
Germany: % with somewhat or very favorable opinion of the U.S.: 61%
Germany: % with somewhat or very unfavorable opinion of the U.S.: 35%
Russia: % with somewhat or very favorable opinion of the U.S.: 61%
Russia: % with somewhat or very unfavorable opinion of the U S : 33%
Poland: % with somewhat or ble opinion of the U.S 79 %
Poland: % with somewhat or ~r~ Uf‘lf:‘:"tlr able opinion of tht: U - 11%
South Africa: % with somewhat or very favorable opinion of the U.S.: 65%
South Africa: % with somewhat or very unfavorable opinion of the U.S.: 28%
Kenya: % with somewhat or very favorable opinion of the U.S.: 80%
Kenya: % with somewhat or very unfavorable opinion of the U.S.: 15%
India: % with somewhat or very favorable opinion of the U.S.: S54%
India: % with somewhat or very unfavorable opinion of the U.S.:

Japan: % with somewhat or very favorable opinion of the U.S.:

Japan: % with somewhat or very unfavorable opinion of the U.S.:

South Korea: % with somewhat or very favorable opinion of the U.S.: 53%
South Korea: % with somewhat or very unfavorable opinion of the U.S.: 44%
Egypt: % with somewhat or very favorable opInion of the U.S.:
Egypt: % with somewhat or very unfavorable opinion of the U.S.:

Pakistan: % with somewhat or very favorable opinion of the U.S.:

Pakistan: % with somewhat or very unfavorable opinion of the U.S.:

Turkey: % with somewhat or very favorable opinion of the U.S.:

Turkey: % with somewhat or very unfavorable opinion of the U.S.:

Jordan: % with somewhat or very favorable opinion of the U.S.:

Jordan: % with somewhat or very unfavorable opinion of the U.S.:




After

Current World Opinions About the US.A

Favorable or Somewhat Favorable Unfavorable or Somewhat Unfavorable Undecided or Neutral

Palustan s
0% 10% 20% 30% 40% SO% 6GO% TO% B0% 0%  10% 20% 30% 40% SO% 6O% TO%  80% 0% 0% 20%
Source 2004 study conducted by the Pew Center

i
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Market Share — How would you redesign?

SlicerDicers’' Sales Compared to Other Products

$650,000
$600,000 o AhNuts
$550,000
$500.,000 O HNervousHellies
$450,000 - o
$400.000 O RingaDingies
3350,000 m RoundTuits
$300,000
$250,000 u u o SlicerDicers
$200,000 . 1 i
$150,000 . i i m Sweethluthins
$100,000 - o |- " i
$50.000 - O ThingamaGigs
50 - |
- . = - - B Whatchamacallits
= = g = =
/ = = & = =
What's < L b 9 S o WileyWidgets
3 2 3

wrong?




Few’s Redesign

Small multiples
Clean graphics

CS 4460

Sales of SlicersDicers Compared to Other Products

July -

December, 2003

(SlicersDicers' sales are displayed as black reference lines of 100%, the red bars
represent the average monthly sales percentage for July through December.)

300
250
200
150
1004
502
0%

300
250
200
1502
100
502
14

300
250%
200
1502
1002
502
0%

300
250%
200
1502
100
502
14

vs. RoundTuits

vs. Thingamagigs

walmann

vs. RingaDingies

mAiIAIND

Jul Aug Sep Oct Mov Dec

300
250%
200
1502
1002
502
14

300
250%
200
1502
1002
502
0

300
250%
200
1502
1002
502
14

300
250%
200
1502
1002
502
14

vs. NervousNellies

vs. Whatchamacallits

'mE FEEN 1

mm I mu A m

vs. SweetNuthins

lm m B B B BB

Jul Bug Sep Oct Nov Dec




Survey Results — What's Wrong?

T2 WISCO Survey Power - Charting
Survey Data  View Chart

Q Page: 1 of 1

15

s _2_0_0_- TC#BI SurvB?S_ - J:. fmpm== E

Question topics are used in the
legend. The displayed chan

can be edited by selecting WA N
options on the left tool bar. i y
ST ar -

- v S — — Disagree Strongly
Bath Disagree

)
1 -
L=

Disagree Slightl
Neutral L LAk

- Agree Slightly
Agree

Agree Strongly
W Goals Agree with Goals B Understanding

I Friorities are Understood I Meaningful Input

\9 Help H o/ Close




35

25

15
10

After
%

Employee Responses Regarding Company Goals
W Disagree Strongly * Disagree = Disagree Slightly =~ Neutral * Agree Slightly ™ Agree M Agree Strongly

The company is on track  You agree with the goals. You understand the goals. You understand the priority The company encourages
to meet its goals. of the goals. meaningful employee input
regarding the goals.

CS 4460 49



Market Share by Country - Before
— Y

Nike dominates its top four competitors with a mix of U.S. and international sales.

Footwear Sales in $ Million

100%

Licensed

80

60

40

20

Nike ) Reebok Adidas Flla onverse 50



After- Easier to Answer Questions

Percent of Percent of o

n ercent 0
Total Sales Total Footwear Sales by Company Millions Total Sales Total Footwear Sales by Channel Milions

60% 60%
ST.000 $7.000
50% $6.000 50% $6.000
408 $5,000 40% $5.000
30% $4,000 30% $4,000

$3,000
20% 20% $3.000
$2,000 $2.000
10% . $1.000 10% $1,000
o - = % - /™ &
Nke Conwverse U.S Saks International Sales Licensed Saks

35% 35%
$4.000 $4.000

0% 30%
$3.500 $3,500

25% 25%
$3.000 $3.000
20% $2 500 200 $2 500
15% $2,000 15% $2,000
$1.500 $1.500

10% 107
$1.000 $1,000

X 5%
5% 3500 $500
i - B | [ .

Nke Converse 0 0% U.S. Saks Infernational Sales Licensed Saks

BIIS Salee 8 Intarnalinnal Sake 0 | ronead Salee HALs W Raohek B Adidae Fla Crroren



End of Before and After Examples
)
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Design Principle: Careful with 3D

Be careful with 3D (JDF)

BTW how many varlables?
liaiic: A

Example from
http://www.perceptualedge.com/blog/?p=978




Survey Results — What's Wrong?

T2 WISCO Survey Power - Charting
Survey Data  View Chart

Q Page: 1 of 1

15

s _2_0_0_- TC#BI SurvB?S_ - J:. fmpm== E

Question topics are used in the
legend. The displayed chan

can be edited by selecting WA N
options on the left tool bar. i y
ST ar -

- v S — — Disagree Strongly
Bath Disagree

)
1 -
L=

Disagree Slightl
Neutral L LAk

- Agree Slightly
Agree

Agree Strongly
W Goals Agree with Goals B Understanding

I Friorities are Understood I Meaningful Input

\9 Help H o/ Close




Design Principle: No Chartjunk
I —

Avoid chartjunk

Extraneous visual elements that detract from
message

CS 4460 55



Chart Junk

A classic

CS 4460

] o
. o
|
b . D00
J. 000
4
L
[
/ haU. . U0U
[
|
. A\ $20,000

L

~d OF -~ =
1978 1979 1980 1981 1942

Tufte, Vol 2, p.34

56



Chart Junk

S JSATODAY Classifieds: =< | carcerbuildete | €/Harmonycor | [Mibrketplace | [Ral estate

USA TODAY Snclpshot

Sports

pshvisidsell  Snacks for Santa

Search\ they leave snacks for

Sarin Bek out - Cookies and milk %
anta set out cookies -’ - ,“__.v.’._. & -
poversd arioO! andmilk,. | Ewed g iawdas
Wash/Politics Codkelng o o

YWashington home hﬁ{ }ﬁ"? T 29%
YWashington briefs :

Election 2004 F?okles, milk and carrots
Government guide 5 2%

Health home

Medical resources
Health information

Editorial/Opinion
EdiOp home Advertisement
Columnists
Cartoons

More News USA TODAY snapshot I ’ SYmantCC- ‘

Source: Opinlon Research Corp. for Lactald o ° 15/20

@|

http://www.usatoday.com/news/snapshot.htm
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Chart Junk
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PC Trends
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Chart Junk!!
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And Still More

Chart Junk

CS 4460
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New Canaan, Connecticut,
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Junk Charts Blog

Great place

to browse!

Address @ http:ffjunkcharts.typepad.com/

Junk Charts

Recycling chartjunk as junk art

February og, 2006

«s Review: Curve Ball 3

Just want to highlight one more graphic from Curve Ball, one which I consider
the most innovative, highly effective and powerful. Without much ado:

e 1 1 3 4 & . .+ » Thisisone of those charts
that paints a vivid story. Any
fan can mentally re-trace the
baseball game by reading this
chart, without having seen
the game itself. The
horizontal axis traces the g
innings of a baseball game
while the vertical axis plots
the probability of Toronto
. | winning the game. This
*®* " probability is updated over

the course of the game as we

R O e srea win newy | T2 from left to right. (For
Nhes. The scores a1 the and of each inning e marked on the x-ass those asking, this plots Game
6 of the 1993 World Series.)

Diamonds identify result of Last phay ko visitors' (Phillies”) 21-bat.

To quote the authors:

" We see that Toronto's probability of winning rose from the start as
they prevented the Phillies from scoring in the first inning. This trend

continued as the [Toronto] Blue Jays scored three times in the first
inning  The lnw naint in the Mfifthl inning for Torontn oeenrrad inet

R

#* SEARCH JUNK CHARTS
<+

+ Junk Charts Christmas
Wish List

+ Review: Curve Ball 3

+ Statjunk

+ Narratives that create
gquestions

+ Review: Curve Ball 2

+ Nuke this bubble chart
+ Review: Curve Ball

+ Don't be scared of tables

+ Concordance, or tag

clandec

http://junkcharts.typepad.com/

CS 4460
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H
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Design Principle: Multifunction
Use multi-functioning graphical elements
(macro/micro readings)

Graphical elements that convey more than
one piece of information

They serve double-duty

CS 4460 62



Gapminder: Multi-functioning Elements

Help?

Chart || Map |

801

lin ~

Bubbles encode: | 7]
Income i
Life expectancy 651
Population 601
Continent

551
501

45

401

Life expectancy, years

351

301

1 000 2 000 4 000 10 000 20 000 40 000
Income per capita in international dollars (GNP or GNI) v log ~

1980 1990 2000

WA

Play p



H
98766562
97719630
699877665444222110%
876655412099551426
9998844331929433361 N\
9766666655442221009773
898665441077761065
98855431100652108073
653322122937
377655421000493
0984433165212
4963201631
45421164
47830
00
676

52
92

0|9 = 900 feet

One volcano

is 200 feet
high

BTW what
could be
improved here?

OV ~NA bW —O

Stem-and-leaf displays:
heights of 218 volcanoes, unit 100 feet.

Prowd e p—
W M —

H S
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Design Principle: Careful with Color!
To differentiate information marks (red
states, blue states)

To show continuous variation of a value
(as in temperature range)

To call attention/highlight

CS 4460 65



Stephen Few’s Color Rules
ﬁifg’
Use color ONLY to help communicate
Worry about color surround
Color contrast ensures visibility of info

Use different colors ONLY for different meanings

Use soft colors for most info, bright and/or dark
colors to call attention

To encode quantitative variable, use single or
closely related hues

Use very light colors (or gray) for non-data info
Remember the color blind
Do NOT use fancy visual effects

CS 4460 66



Color ONLY to communicate

o

Of what use is color in this bar chart?

600,000 -

500,000 -
400,000 -
300,000 -
200,000 -
o I .
. I
China Russia Finland Slovakia Romania Saudi Egypt
Arabia

Many of the following examples from Stephen Few’s web
pages, Gitgyg@ww.perceptualedge.com/ 67



Color Surround
»




Color Contrast for Visibility -
»

Hello, here is some text. Can you read what it says?

Hello, here is some text. Can you read what it says?
Hello, here is some text. Can you read what it says?

CS 4460 69



Color Contrast for Visibility

California
Colorado
Connecticut
Florida

Nlinois

lowa
Louisiana
Massachussatts
Missouri
Newvada

MNew Hamipshire
MNew Meotico
MNew York

Oklahoma
Cregon
Texas

Utah
Washingion
Wisconsin

Lapiops
2216
3410

0
4]

1]

3T

1]

=

Desktop PCs
4,497

4]
Q
Q
Q
4]
2
4]
4]
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Harddisks Flash Memary Screens

Keyboards inters
3,252 341 6582
2,676 1,567 367 1,361
0 2,908 1219 673
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FPDAs Projectors
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189 5622 0
1348 0 o
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1125 -210 45
210 4,407 NS08
0 0 882
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0 3,405 2,326
134 2,724 0
7o0 [ 0
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1567 0 o
979 367 208
564 918 5
1740 2 0
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Different Colors ONLY for Diff. Meanmgs

Which is

600,000 -

500,000 -

400,000 -

300,000 -

200,000 -

100,000 -

better?

SSi

600,000 -

500,000 -

400,000 -

300,000 -

200,000 -

100,000 -

0

a Finland  Slovakia Romania Saudi

Arabia

Ilh

Egypt

Arabia

Anything
better still?

ia Finland  Slovaka Romania Saudi

Egypt

/1



Mostly Soft Colors
E—

with strong
contrasting colors for emphasis

of gray are colors too,

not so?

Market Share

Company C [N 8.85%
Company F [ 5.37%
Company E [ 4.95%
All Others | 1.90% 72



Single/Related Hues for Quatitative Data
m@ ,‘

Which set of color patches have a natural
ordering?

CS 4460 73



Example Use of Ordered Hues
I —. |

MNew Hampshira

Mew York

Washingion

High performers stand out!
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40
35
30
25
20
15
10

Light or Gray Colors for Non-Data
————————————k

Grid lines thin and light

Employee Responses Regarding Company Goals
W Disagree Strongly * Disagree = Disagree Slightly = Neutral * Agree Slightly ™ Agree M Agree Strongly

Eiiinedi

The company is on frack  You agree with the goals. You understand the goals. You understand the priority The company encourages
to meet its goals. of the goals. meaningful employee input
regarding the goals.
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Remember the Colorblind »
e
Test on B/W
Most common is red-green

Consider continuum red-blue instead of red-
green

Test yourself at http://colorvisiontesting.com/

.

CS 4460 76



Bad Color — Why?




Bad Color — Why? |[Eisrmmme
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Bad Color — Why?
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Bad Color? Bloo

Is black
background
OK?
Legacy of
older
systems

8-hour use

CS 4460

GRAB

1<G0> to Show Charts, 2<G0> to Hide Templates, Clic

E Periods mn

95) Defaults

96) Actions -

Fiting (G  cur. B M

@ Estimates @ Current Values B Growth

BFe foHd THrnD] ates
erment f-urllrnir'iP" (FA SS

F'rh:-: F!“ ; . 4

Env, Social & Corp Govern (FA

Compare vs. Benchmark (FA BE
BStaternent Bar Charts

BStandardized As Reported Data |
BAs Reported Data

=/aluation

BRatio Ana

BEny, Socia

alle ancial An: 1] 515
12) Custom Templates
13) Favorite Templates
@ Hide Templates by Default

) Units [T P9

Statement Summaries
Period End Date

Income Statement
ERevenue
Eperating Income
Pretax Income
Income bef X0 items
Met Income
Basic EPS Before Abnormal Items
Basic EPS
Diluted EPS Before Abnormal Items
Diluted EPS
Dividends per Share
EBITDA
EBITDA Margin
Bctual Sales Per Employee
Return on Common Equity

Balance Sheet
Total Current Assets

44444

*Period Notes available

Australia 61 2 9777 3600 Brazil 3511 3048 43500 Europe 44 20 7330 7300 Germo

Japan 81 3 3201 8300

Singapore 65 6212 1000

u.s. 1 212 318 2000
SN 858043 G4



Good Use of Color?

Sales by Person, Qupota vs. Actual
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500,000
w 400,000
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Good Use of Color? -
N,ﬁ

les by Person, Quota vs. Actual

Where is the top;
light colors on white
background

700,000
\ Color swatches too
small; light colors on
600,000 white background
500,000
v 400,000
Lo
£
°
8 300,000
EQuota
200,000 - Actual bookings
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Better Use of Color N
N,{T

Sales by Person, Quota vs. Actual
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Even Better Use of Color?

Sales by Person, Quota vs. Actual
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Horizontal Bars Better with Long Labels
,\%_

Sales by Person, Quota vs. Actual

Wotisek, Gillian h
Tetracelli, Sheila ==}
Mulligan, Robert T T

Levenson, Bernard T ]

LeShan, George

Larson, Terri

Jones, Suzanne ] OActual
Girard,Jean =—= bookings
Garibaldi, John . . I : OQuota

Caruthers, Michael

Cartwright, Bonnie

Brown, Sheryll T T
Albright, Gary :

0 100,000 200,000 300,000 400,000 500,000 600,000 700,000
Dollars
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Design Principle Summary -

Maximize data-ink ratio
Content is king (less is more)
Careful with 3D

Avoid “chartjunk”
Use multi-functioning graphical elements

Be careful with color
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The End

Go Forth and Design Great Visualizations!
With Graphical Integrity
With Aesthetic Excellence

Apply these ideas to your project!

Review your project’s visualizations against
each of the principles
Discuss with others

Review when meet with Tas and during work

sessions
CS 4460 87



