assess visual representations



L et's evaluate...

Car / Nation USA Japan Germany France
Accord X

AMC Pacer X

Audi 5000 X

BMW 320i X

Champ X

Chevy Nova  x
Saab 9000 X

What kind of data are we looking at?

Nations: Nominal
Cars: Nominal
(Nation,Car): Nominal




| et's evaluate..

Car

Accord
AMC Pacar
Aud| 5000
BMW 320i
Champ
Chev MNova
Civig
Datsun 210
Datsun 810
Daville

Le Car

Linge Cont
Horizon
Mugiang
Peaugeat
Saab 900
Subaru
Volve 260
VW Dasher

LSA
Car nationality for 1979

Japan Germany France  Sweden

Mation

Problem:

apt

Quantitative Ordinal Nominal
Position Position Position
Length Density Color Hue
Angle Color Saturation / Texture
Slope Color Hue / Connection
Area Texture / Containment
Volume Connection / Density
Density Containment Color Saturation
Color Saturation Length , Shape

Color Hue Angle / Length
Texture Slope Angle
Connection Area Slope
Containment Volume Area

Shape Shape Volume

Length of bar suggests an order or quantity
(e.g. Swedish cars are better)



Let's evaluate...

Ca Quantitative Ordinal Nominal
r
AM ::Aﬁﬂ + + Position — Position — Position
Audi 5000 + Length Density Color Hue
E”:;"‘rmaﬁ: + + Angle Color Saturation / Texture
ChevMNova| Slope Color Hue / Connection
Datsu rﬂﬁ i Area Texture | / Conte.linment
Datsun 810 + Volume Connection / Density
E:‘E': + + Density Containment Color Saturation
LineCont| < Color Saturation Length Shape
J‘:’:;_I“; ¢ Color Hue Angle / Length
Paugeot + Texture Slope Angle
Saab 800 + Connection Area Slope
Subaruy + . .
Volvo 260 -+ Containment Volume Area
VW Dasher + Shape — Shape Volume
LUSA Japan Gemmany France Sweden Mation
Car nationality for 1979

Better!



L et's evaluate...

Banks: Market Cap

@ Market Value as of January 20th 2009, $Bn
@ Market Value as of Q2 2007, $Bn

BNP

Market Capitalization =
What would it cost to buy all of a
company's stock at the current price.

32.5

Compares 15 major banks on two dates:

o January 20t 2009
o Q2 2007 (before banking crisis hit) i .

JPMorgan

While JPMorgan considers this information to be reliable, we cannot guarantee its accuracy or completeness Source: Bloomberg, Jan 20 2009



Problems here?

Banks: Market Cap

@ Market Value as of January 20th 2009, $Bn
@ Market Value as of Q2 2007, $Bn

RBS

Morgan
Stanley

16

We are not good at comparing

areas.
(And the areas here are actually misleading!)

. .
35 64 19 85 97

While JPMorgan considers this information to be reliable, we cannot guarantee its accuracy or completeness Source: Bloomberg, Jan 20 2009

Credit Suisse

27

JPMorgan



Problems here?

We are not good at comparing

areas.
(And the areas here are actually misleading!)

JP Morgan

85 / 165 = ~50%

But this is actually the ratio of
the radii, not the areas!

A bar chart would be better.




Problem here?

Sector Allocation of Holding

© FINANCIALS 21.45% NON-CYCLICAL

CONSUMER GOODS

m CYCLICAL SERVICES 14.17% ™ INFORMATION 13.61%
TECHNOLOGY

W GENERAL INDUSTREES 8.99%

18.09%

m UTILITIES 3.83% m BASIC INDUSTREES 3.70%
NON-CYCLICAL 3.67% mCYCLICAL CONSUMER 1.87%
SERVICES GOO0DS

 There s likely a bug or error in the data

« Pie slices are difficult to compare by area or by angle
« Similar colors are difficult to distinguish

* Perspective distortion adds to the problem



Similarly...3D bar charts are not recommended
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These are much easier to read & compare!

10

E I I
0 . I .

John Peltier http://peltiertech.com/WordPress/3d-bar-chart-alternatives/
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Problem here?

NEWS MAGAZINE STAFF SIZE OVER TIME NUMBER OF CORRESPONDENTS IN BUREAUS OVER TIME

Time and Newsweek select years 1983 - 2005 Time and Newsweek, select years 1983 - 2005
380 a0

360 -
340 -
320-
300-

w5 280

260 -

240 -

220-

200-

180-

160-

Humber of Correspondents

Number

1983

. Time LT

. Meweswresk

1983 1993 2003 2004 2005 NEWS MAGAZINE BUREAUS OVER TIME
Time and Newsweek select years 1983 - 2005
[ Time

Year 34
. Newsweek <2
30

251

26

Humber of Bureaus

1983

[ Time Year
[ Mewsweek

Journalism.org (via Stephen Few)



Length Comparison

W Time ™ Newsweek

mTime ™ Newsweek

3 - 40 -

32 4

4 30

28

26 20 a

24

22

o | 10 -

o 0

1983 1993 2003 1983 1993 2003

At first glance: If we add a proper baseline at o:
- A huge overall decline - The downward trend is less
- In 2003, Newsweek is 50% of Time severe

- 2003: Newsweek is ~80% of Time



Moreover...

NEWS MAGAZINE STAFF SIZE OVER TIME
Time and Newsweek select years 1983 - 2005

B

Number

380

3604
340 -
320 1
300 -
280 -
2604
240 -
220 -
200 -
180 -
160 -

1983 1993 2003 2004 2005

Year

. Newsyveek

——

10 years each 1 year each



Redesign by Stephen Few

Staff
Count

Correspondent
Count

Bureau
Count

15

10

Time Magazine's vs. Newsweek Magazine's Size Over Time

T . B
T '@"'G_‘
T S ® Time Magazine
B e g—8—®  Newsweek
|
e *_r Time Magazine
""""" "—rj MNewsweek
[ N—_—
e R SN
________________________ - o e /Q"-.
ey ® Time Magazine
— =

Mewsweek

1983 1985 1987 1989 1991 1993 1895 1987 1088 2001 2003 2005

Years

MNote: A dashed line connecting two points indicates that there are years between the points for which
values were not available. If the values were available, the shape of the lines might vary significantly.

NEWS MAGAZINE STAFF SIZE OVER TIME
Time and Newsweek select years 1983 - 2005

380
360
340
3201
300
% 280
8 280
£
~ 0
200
180

1983 2004 2005

. Time Year
. MNewsweek

NUMEER OF CORRESPONDENTS IN BUREAUS OVER TIME
Time and Newsweek, select years 1983 - 2005

55
% &0
B 75
E
2
= 70
4
= 65
(=]
5 B0
é 55
E S0
45
40
1953 1993 2003 2004 2005
I Time Yean
[ rewsweek

NEWS MAGAZINE BUREAUS OVER TIME
Time and Newsweek select years 1983 - 2005
34

Humber of Bureaus

324

30

284

26

24

22

204

18-

2004 2005

[ Time fear
[ Newsweek



A few more (classic) guidelines!

Good reference: How to Lie with Statistics, by Darrell Huff (1954)
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Via: https://venngage.com/blog/misleading-graphs/



Chart Rules

* Provide a proper baseline

Billion Dollars

24
22
20
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A 10% increase. Good!

Billion Dellars

24

oo | |

J
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Already looks more impressive

Billion Dollars

22.0
21.8
1.6
.4
212
21.0
208
20.6
204

20
200

J F M A M J J A 5 O N D

Wow!



https://www.nytimes.com/2018/08/22/magazine/trump-remaking-courts-judiciary.html

RONALD GEORGE BILL GEORGE BARACK DONALD
REAGAN BUSH CLINTON W. BUSH QRANA TRUMP

Appellate Judgeships Confirmed During First Congressional Term. Ronald Reagan, 19; George Bush, 18;
Bill Clinton, 18; George W. Bush, 16; Barack Obama, 15; Donald Trump, 24. lilustration by Tracy Ma



Appellate Judgeships Confirmed During First Congressional Term

30
25

20 —

# of Judges
l
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Obama

Bush

U_
Regan Bush Clinton

24

Trump




Chart Rules

« Provide a proper baseline & label your axes
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Chart Rules

« Provide a proper baseline & label your axes
« Avoid eye-candy

g

The sameata with ye—candy &
no numbers .. but at least it tells
the same general story.

DOLLARS PErR WEEK

ROTUNDIA U-S.A

Actual data




Chart Rules

« Provide a proper baseline & label your axes
« Avoid eye-candy
« Avoid area comparisons whenever possible

STEEL CAPACITY ADDED

_1930 $5 &{1940 g
B e ”7
10 MiLLION TONS 14% MILLION TONS

Adapted by courtesy of STeELwAYs,




Provide Legends

24
22 -
20 -
18

16

12

10

8

6

4

z T

OAJI T I.I T T T T T T T T T T T

1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

1

1

1

1




Grids Help

but make them subtle
(about 20% opacity — no black lines)

24 -
22 -
20 -
18 -
16 -
14 -

1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010
M Process M Visualization

o N b~ O




Cherrypicking Data

3 PRESIDENT TRUMP'S JOB APPROVAL

APPROVE
DISAPPROVE

NBC NEWS/WAI.L STREET JOURNAL POLL

— wmosw/ *a am:g-, R— y

DEVELOPING

https://www.instagram.com/p/BlrtJxQgNdy/?taken-by=realdonaldtrump



UK national debt % GDP

Omitting Data
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Picking the Wrong Representation

IsT-

Via: https://venngage.com/blog/misleading-graphs/



Most Players Drafted
In The First Round

80

o
=

=
=

Players Drafted

]
=

o
|

Ohio State Miami Florida Alabama

Via: https://venngage.com/blog/misleading-graphs/



RUSSIA ISSUES VS. NON-RUSSIA ISSUES

February 20-March 31,2017

1191:58 (min:sec) Total Show Minutes

640:15 Russia Issues 551:43 Total Non-Russia Issues

Russia issues vs. Non-Russia issues.

Via: https://venngage.com/blog/misleading-graphs/



Russia Issues Vs Non-Russia Issues

551 Minutes =

46% 54%

640 Minutes

® Russia Issues
® Non-Russia Issues

Via: https://venngage.com/blog/misleading-graphs/



Many more useful guidelines!

HOW TO

LIE WITH | f
STATISTICS | Stucar M the Blrmibers
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The Visual Display

of Quantitative Information

VISUALIZE THIS :
The Fiowng Data Guide to Design. Visualizanon, and Stasstics
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EDWARD R. TUFTE




