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How can we evaluate visualizations?

What is the purpose of the visualization?

How well does it perform?
Do the encodings make sense?

Can you read the data out of it?
Does it highlight the important information?

Can you see something interesting beyond the information?
s there interaction?

Is it useful?

s there an appropriate amount of information represented?

Enough to be useful, not enough to be confusing?

Is it honest?

s it aesthetic?
Does it invite exploration?
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Intuitive mappings

Pick mappings that match expectations
temperature - color or height

time - horizontal axis or motion
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http://xkcd.com/657
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Intuitive mappings

Pick mappings that match expectations
temperature - color or height
time - horizontal axis or motion
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Intuitive mappings

Pick mappings that match the kind of data
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Intuitive mappings

Pick mappings that match the kind of data
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Intuitive mappings

Pick mappings that match the kind of data
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Do you need the visualization?

Student gender distribution

51.4%

B Male
B Female
48.6%
Undergraduate women who are members of a sorority
Il n sorority

oy
/e

100.0%
B Independent

Undergraduate men who are members of a fraternity

Il n fraternity

100.0%
B 'ndependent

0.0%

http://colleges.usnews.rankingsandreviews.com/best-colleges/middlebury-college-3691
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Do you need the visualization?

What information do people remember?

Oral Visual Oral + Visual

http://wtfviz.net
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Trying to say
too much?

http://visual.ly/population-literacy
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Trying to say too much?

DE NICOLAS CORCOS

LAS AMISTADES

Niveles de sociabilizocidn — Mi grupo

http://wtfviz.net

Tuesday, March 4, 14


http://wtfviz.net
http://wtfviz.net

Lie to me

With respect to the abortion issue, would you consider yourself to be pro-choice or pro-life?

Trend from polls where pro-life/pro-choice was asked after question on legality of abortion

B % Pro-choice % Pro-life
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https://visualisingadvocacy.org/blog/disinformation-visualization-how-lie-datavis

Tuesday, March 4, 14


https://visualisingadvocacy.org/blog/disinformation-visualization-how-lie-datavis
https://visualisingadvocacy.org/blog/disinformation-visualization-how-lie-datavis

Lie to me

Strong shift in opinion on abortion

A new poll found 51 percent of Americans identify themselves as
“pro-life” on the issue of abortion and 42 percent as “pro-choice."”
it's the first time since 1995 that a majority of U.S. adults have
identified themselves as pro-life.

Americans calling themselves “pro-life” or “pro-choice”

60 percent
56%

“pro-choice”

50
40 eeess
“pro-life 42%
33%
30 ‘ '
1995 2000 2005 2009
SOURCE: Gallup AP

https://visualisingadvocacy.org/blog/disinformation-visualization-how-lie-datavis
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Lie to me

Abortion Views - 18-29 year-olds
60%
es==Pro-Life
. 54% 549% e===Pro-Choice
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47%
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Source: Gallup

https://visualisingadvocacy.org/blog/disinformation-visualization-how-lie-datavis
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Lie to me

With respect to the abortion issue, would you consider yourself to be pro-choice or pro-life?

Trend from polls where pro-life/pro-choice wiss ssked after question on legality of abortion
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A new poll found 51 percent of Americans identify themselves as ammPro-Life
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identified themselves as pro-life. 55% L o

Americans calling themselves “pro-life” or “pro-choice”

60 percent
56% g 50% -
“pro-choice” 51% 47%

50
45%
40
42% 45%
33%
30 T Y T § 1
1995 2000 2005 2009 a0%
2003-2004 2005-2006 2007-2008 2009-2010
SOURCE: Gallup AP Source: Gallup

https://visualisingadvocacy.org/blog/disinformation-visualization-how-lie-datavis

Tuesday, March 4, 14


https://visualisingadvocacy.org/blog/disinformation-visualization-how-lie-datavis
https://visualisingadvocacy.org/blog/disinformation-visualization-how-lie-datavis

4200

830 1030 12:00

FTSE 100 plunges by The index falls by 438.8 More bad news as the
more than 10% in points, careering down overnight Libor
early trading through the 4000 mark for interbank lending rate

the first time in five year has gone up to 5.81%.
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Phil Gyford - http://www.flickr.com/photos/philgyford/2932821996/in/photostream/
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Lie to me

JOB LOSS BY QUARTER

- 15 MIL
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http://mediamatters.orag/blog/2010/06/28/updated-worst-chart-ive-seen-all-day/166862
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Lie to me

Total Nonfarm Payrolls: All Employees (PAYEMS)
Source: US. Department of Labor: Bureau of Labor Statistics
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Lie to me

# Unemployed
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Lie to me

Unemployed

15 months

6 months

9 months

/2010/06/28/updated-worst-chart-ive-seen-all-day/166862
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Lie to me

UNEMPLOYMENT LEVEL BY RANDOM QUARTER

oepU
Oct-09

Aug s

http://mediamatters.org/blog/2010/06/28/updated-worst-chart-ive-seen-all-day/166862
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Lie to me
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Lie factor

This line, representing 18 miles per

gallon in 1978, is 0.6 inches long.

g

1978 \
79[ ‘ 19
80[ 20

80 / :__

. 24

.........

Fuel Economy Standards for Autos

Set by Congress and supplemented by the Transportation
Department. In miles per gallon.

; 26

27

This line, representing 27.5 miles per
gallon in 1985, is 5.3 inches long.

New York Times, August 9, 1978, p. =2

http://www.infovis-wiki.net/index.php?title=Lie Factor

Tuesday, March 4, 14


http://www.infovis-wiki.net/index.php?title=Lie_Factor
http://www.infovis-wiki.net/index.php?title=Lie_Factor

Lie factor

Size of effect in graphic

Lie Factor =
| Size of effect in data
, , , 5.31mn — 0.62n =
Size of effect in graphic = 0 6in — T
27.5 — 1 : .
Bize of effect in data = et = (0.53 Lie Factor = 14.8

18

http://www.infovis-wiki.net/index.php?title=Lie Factor
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Area and one-dimensional data

THE SHRINKING FAMILY DOCTOR

In California

Percentage of Doctors Devoted Solely to Family Practice

1964 d 1975 1990 Lie factor: 2.8
?

27% 16.0% 12.0%
‘xfi);

\

...and overlapping to make this look
like it has perspective distortion

...and misleading horizontal
displacement

...and one of those is a prediction

1: 2,247 RATIO TO POPULATION

8.023 Doctors

Los Angeles Times, 1979-08-05
Tufte, “The Visual Display of Quantitative Data”
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That is a big 4%...

WHAT IS THE DEEP WEB?

Put simply, it is the part of the Internet that is hidden from view.

4%
OF WWW
CONTENT

967
OF WWW
CONTENT

Also known as the ‘Visible Web’, it is content that can
be found using search engines such as Google or Yahoo.
It is under constant surveillance by the government.

Also known as the ‘Invisible Web’, it is the content that
cannot be indexed by search engines. And it is hard to
keep track of.

The Deep Web is

estimated to be

the size of the
Surface Web.

Lie factor: 0.048

http://wtfviz.net
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Correlation or Causation?

Fig.1
IS FACEBOOK DRIVING
THE GREEK DEBT CRISIS?

750m users

Number
of active .
3.6 Facebook users 16,92
government bonds
2005 201

Average global

$69.8m

Fig.2
IS GLOBAL WARMING A HOAX
PROPAGATED BY SCIENTISTS?

$146.9m

temperature

National Science +0.63C
Foundation R&D Budget

-+0.13C above 19501980 avg.

1993

2009
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Correlation or Causation?

Fig6
IS THIS MOUNTAIN RANGE AFFECTING
THE MURDER RATE?

Murdersin
New York State
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Context is essential

Connecticut Traffic Deaths

before crackdown on speeding
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300
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1E91515) 1956

after crackdown on speeding
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Context is essential

Connecticut Traffic Deaths

before crackdown on speeding
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Context is essential
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Context is essential
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How to lie

Remove outliers until you have visible trends

Find a fitted curve and throw away the original data

Change the scaling to make a trend appear

Change the range to only show the effect you want

Distort the scale (e.g., move the baseline so the bottom isn’t at O)

Abuse dimensionality -- use volume or area instead of length since we
know that they are harder to interpret

Compare apples to oranges, mixing two different kinds of data on the
same chart
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Data Ink Ratio

-~ [
10% 10% I m B I
5% 5%
Jan Feb Mar Apr May Jun Jul Aug Sep Jan Feb Mar Apr May Jun Jul Aug Sep
data-ink

data-ink ratio = — . .
ink used in graphic

http://www.infovis-wiki.net/index.php/Data-Ink Ratio
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Chart junk

100

745,

50

22
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Chart junk
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Sunday Morning Herald, 2005-07-06

http://chartjunk.karmanaut.com/?p=8
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AGE STRUCTURE OF COLLEGE ENROLLMENT

Percent of
total enroliment

Chart junk -

71—
70 —
69 —

68 —

67 —

UNDER 25

66

34
25 AND OVER

1972 1973 19 1976
974 1975 Tufte, “The Visual Display of Quantitative Data”
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Useful chart junk?

$300
$250
$200
$150
$100
$50
$0

Monstrous costs

Total House and Senate campaign expenditures, in millions

1972

1974

1976

1978

1980

1982 est.
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Useful chart junk?

MONSTROUS COSTS

Total House and Senate

campaign expenditures, p
in millions

W v
ﬂ /

/

Bateman et a., Useful Junk? The Effects of Visual Embellishment on Comprehension and Memorability of Charts, CHI ‘05
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Useful chart junk?

MONSTROUS COSTS

Total House and Senate
campaign expenditures,
in millions

Monstrous costs

Total House and Senate campaign expenditures, in millions
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Vampire Energy

Even whan household appliances are turned off, most are These numbers ate for average slandby modes, showng
still using some eleciricity. Appliances are either in passive how much eleciricity is sucked out annually, in kilowatt
standbye moda (1he clock on the microwawe 15 shill hours, and what it oosts you—assaming 11 cents per kilowatt
ticking! or active standby mode (the YCR is off. hour, Red lines show passive standby mode; show
bul pregrammed 10 record something active standby moda

[P UL gy
Qg:»&gl Radio 13.1 ($1.44)
. -~
22.8152.51)

14551590

Vampire energy 1S estimated to cost
U.S. consumers $3 billion a year.

http://nigelholmes.com/graphic/vampire-good-magazine/
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Color

Russian as
native language
| RERRL
B 25% - 74%
B 5% - 24%
less than 5%
Ay RUSSIA
CRIMEA
Simferopol 100 km | i
® 100 miles |
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Rainbow color maps

SANFORD AND SELNICK

"9

Estimated fraction of precipitation

lost to evapotranspiration 1971-2000

" ]o.0-000 M 05-059 B 10-1.09
~o1-019 I os-06° [ 11-1.19
B o2-020 N o.7-070 [ 12-120 .
B os-03 |  |os-089

B os-049 ] |09-099

FIGURE 13. Estimated Mean Annual Ratio of Actual Evapotranspiration (ET) to Precipitation (P) for the Conterminous US. for the Period
1971-2000. Estimates are based on the regression equation in Table 1 that includes land cover. Caleulations of ET/P were made first at the
S00-m resolution of the PRISM chimate data. The mean values for the counties (zhown) were then caleulated by averaging the S00-m values
within each county. Areas with fractions > 1 are agricultural counties that cither import surface water or mine deep groundwater.

http://eagereyes.org/basics/rainbow-color-map
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Rainbow color maps

SawoRD M0 Seuwcx

Estimated fraction of precipitation

lost to evapotranspiration 1971-2000 |/
00.000 N os-0% I 1010

Por.om N os-om -1 19

B oz-ox Nor-on 212

B os-omw Jos.om

B oc. 0 09-.099

FIOURE 13, Estimatod Mean Anoual Ratio of Actunl Evapetrasspirstion (ET) to Precipiiation ) for the Conterminous U8 for the Persd
19730000, Estimates are bused on the segrosssn aquation in Tabde 1 that inchudes lnd cover. Caloudstions of ET/P ware made first & the

H0-m resclution of Lhe PRISM dimate dats. The mean valaes for the oountios (shown ) were Lhen caloulated by sveraging the S00.-m vadues

wihin cach county. Asvas with fractsons > 1 are agrvubteral coantios that erther tmport surface water or e doop groundwater

http://eagereyes.org/basics/rainbow-color-map
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Rainbow color maps

http://eagereyes.org/basics/rainbow-color-map
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Rainbow color maps




Elevation (m)
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Color Brewer

Number of data classes: 7 i OW 10 USE pdates | a0 0aC =G
2} L) N |
Nature of your data: i
(®)sequential ( )diverging ( )qualitative i
Pick a color scheme: M [ B
Multi-hue: Single hue: Pq
L
. -—— — N— —*
Only show: i | 7-class YIGnBu | ‘I
—
colorblind safe O >Q ,>_< _?_J % = B
print friendly a
y RGB. .8 . _,j\ A
photocopy safe -t
255,255,204 |
Context: 1|
B 199,233,180 N

roads (N

cities ‘-j| 127,205,187 \
# borders | N 65,182,196
Background: e k
@ solid color - 34,94,168

terrain 12,44,132

color transparency

http://colorbrewer2.org
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Adobe Kuler

€ Adobe Kuler Create

@ My Kuler Theme

Color Rule

(© Analogous

» RGB
255 241 85

HEX
FFF155
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That pie chart...

25
0 B
ol ]
0!l
B
o

1 2 3 4 5

http://eagereyes.org/techniques/pie-charts
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Too many slices of pie

New Mexico, 2,000,000

Nevada, 2,600,000 other, 16,000,000

Utah, 2,700,000
Arkaness 3 900 Dog
Mississippi, 2,900,000

lowa, 3.000,000
Connecticut, 3,500,000

Oklahoma, 3,600,000
Oregon, 3,800,000

Caifornia, 37,000,000

Puerto Rico, 4,000,000 Texas, 24,000,000
Kentucky, 4,300,000 £
Louisiana, 4,300,000 '
South Carolna, 4,400,000
Alabama, 4,600,000

Colorado, 4,900,000 New York, 19,000,000

Minnesota, 5,200,000

Wisconsin, 5,600,000

Maryfand, 5,700,000
Florida, 18,000,000

Missouri, 5,900,000

Tennessee, 6,200,000

Indiana, 6,400,000 Winois, 13,000,000

Massachusetts, 5,500,000
Arizona, 6,400,000 Pennsylvania, 12,000,000
Washington, 6,500,000

Virginia, 7,800.000—/

New Jersey, 8,700,000
North Caroina, 9,500,000

Ohio, 12,000,000

Michigan, 10,000,000

J L

Georgia, 9,600,000

http://commons.wikimedia.org/wiki/File:Pie _chart of US population_by state.png
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Too many pies

INDUSTRY AND POWER

INDUSTRY ¢
() Iron and steel @ Building materials

@ "m:'y andmetal o Textiles and clothing
@ Electric engineering @y Wood and/or paper

© e shipbensing @ Foodstut | The only worse design than a
@ Chemicals @ Others . .
s e st ST A Ipertic OKKAIDD pie chart is several of them

- Major industrial area

e foveR Tufte, " The Visual Display of
300,000 kw. 300,000 kw. s . e

AT Quantitative Information

S S HONSHU

Electric current frequency boundary

http://maps.unomaha.edu/Peterson/geog1000/MapLinks/Japan.htm
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3D Doughnut plots

SEX TRAFFICKING
RECRUITMENT BY LOCATION

\ SOCIAL SITUATION

OTHER

RESIDENCE/
SHELTER
/ PUBLIC PLACE
BAR/CLUB ONLINE
_/-//

RECRUITMENT BY METHOD
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Wait a minute...

of iPhones are accounted for
mobile phone theft

of all violent robberies on the
Paris Metro are over iPhones

increase in iPhone theft in
Washington, DC

increase in iPhone theft in
New York City

increase in iPhone theft in
Chicago
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