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Data visualization can:

4 N

provide clear understanding of patterns in data

w'/f

detect hidden structures in data

y
Lcondense information




What makes a good chart?
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Video: Napoleonic Wars in 8 Minutes

Wikipedia: Patriotic War of 1812
http://en.wikipedia.org/wiki/File:Patriotic War_of 1812 ENG_mapl.svg


https://www.youtube.com/watch?v=5d7Toc2wuSQ&t=5m11s

What can you learn from this map?
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What makes a good chart?

How do you use the "following" feature on Yammer?

| follow people | know

| follow people who

post interesting
topics in the past

| follow people
who follows me

| am trying
follow everybody

| don't follow anyone

This is from an

academic
- Avays conference
B Often
B Occasionally pa per'
B Rarely
B Never

What are the

problems with
this chart?
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Zhang et al. (2010), “A case study of micro-blogging in the enterprise: use, value, and related issues,” Proceedings of the 28th International

Conference on Human Factors in Computing Systems.



Some basic principles (adapted from Tufte 2009)

e The chart should tell a story

e The chart should have graphical
Integrity

e The chart should minimize graphical
complexity

Tufte’s fundamental principle:
Above all else show the data



Principle 1: The chart should tell a
story

Graphics should be clear on their own

The depictions should enable meaningful comparison

The chart should yield insight beyond the text

“If the statistics are boring, then you’ve got the wrong
numbers.” (Tufte 2009)




Do these tell a story?

,"ﬂ Pie | have eaten http://www.evl.uic.edu/aej/491/week03.html

" Pie I have not
yet eaten

2012 PRESIDENTIAL RUN

GOP CANDIDATES

BACK PALIN

70%’
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|~ K

BACK HUCKABEE BACK ROMNEY

- - -
FUn SOURCE:OPINIONS
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http://flowingdata.com/2009/11/26/fox-news-
makes-the-best-pie-chart-ever/



Most Popular Girl Names in Map




Principle 2: The chart should have
graphical integrity

e Basically, it shouldn’t “lie” (mislead the reader)

e Tufte’s “Lie Factor”:

size of ef fect shown in graphic

— Lie Factor =
sizeof effectindata

Should be~ 1

< 1 = understated > 1 = exaggerated
effect effect




How is this deceptive?

Politics, 2008.
(Look at the y-axis)

The original graphic from Real Clear

The adjusted graphic.
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Other tips to avoid “lying”
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Present data in context

- COSTOF GAS

NATIONAL AVERAGE

(53.57]

The original graphic from Fox .

News, Feb 2012.
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Principle 3: The chart should
minimize graphical complexity

Generally, the simpler the better...

Key concepts

Sometimes
a table is Data-ink Chartjunk
better




When a table is better than a chart

For a few data points, a table can do just as well...

Total Sales by Salesperson

$250,000.00
$200,000.00 -
$150,000.00 -
$100,000.00
$50,000.00 - I I I t
$0.00 -
& e}\\ Q% \\° <<\\® \’b 06 'b&(\
QC \97\ & @ Qo& 50 Q)\)é‘

Peacock
Leverling
Davolio
Fuller
Callahan
King
Dodsworth
Suyama

Buchanan

The table carries more information in less space

and is more precise.

Tota ol

$225,763.68
$201,196.27
$182,500.09
$162,503.78
$123,032.67
$116,962.99
$75,048.04
$72,527.63
$68,792.25



The Ultimate Table: The Box Score

€D Pniladelphia Phillies

¢ La rge amount Of Hitters ABE R H REI BE 50 #P AVG OBP S5LG

. f . . S Victoring CF 3 0 0 0 1 0 1 .000 .2530 .000
In Ormatlon In a F Polanco 2B 2 1 0 0 1 o 18 .000 .250 .00O0
|| J Rollins 55 4 2 2 0 0 o 14 .500 .500 .500

Ve ry Sma Space R Howard 1B 2 1 2 1 0 0 15 .67 .300 .667
R Ibane=z LF 4 0 0 1 0 o 14 .000 .000 .000

L
[y
[y
=
=
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B Francisco RF 17 333 2000 333

C Ruiz C 4 0 1 0 0 0 16 .250 .250 .250
o SO Why does this W Valdez 2B 4 0 2 1 0 0 7 .s00 .500 .750
R Halladay P i 0 0 0O 0O 0O 2 .000 .000 .000

Work? a-P Orr PH i 0 0O 0O 0O 0O =2 .000 .000 .000

1 Romerg P Cc 0 0 O O O O .00 .000 .00O

—_ Depends on the D Herndon P o 0 0O ©O ©O O O .00 .000 .0OO

) R Madson P o 00 0O O O O .000 .000 .00O

reader S khOWledge b-E_Gload PH i 0 i1 ©0 © 0 3 1.000 1.000 1.000

Of the data D Baez P o 00O 0O 0 O O .00 .000 .000

c-] Mayberry Ir. PH 1 0 1 1 0 0 5 1.000 1.000 1.000
Totals 22 5 10 3 3 0 120

a-lined out to first for R Halladay in the &th
b-singled to left center for R Madson in the Sth
c-singled to deep center for O Baez in the Sth



Data Ink

e The amount of “ink” devoted to data in a chart
e Tufte’s Data-Ink ratio:

data—ink

— Data — ink ratio = : : ;
total ink used in graphic

Should be ~ 1

< 1 =more non-data =1 implies all ink
related ink in graphic devoted to data

Tufte’s principle:
Erase ink whenever possible



Being conscious of data ink

Lower data-ink ratio
(worse)
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What makes a good chart?

Sum of Extended Price

2011 Total Sales
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3-D Charts

Total Sales by Salesperson

$250,000.00

$200,000.00
$150,000.00

$100,000.00
$50,000.00
$0.00

Evaluate this from a data-ink perspective.

How does it affect the clarity of the chart?



Chartjunk: Data Ink “gone wild”

Unnecessary visual clutter that doesn’t
provide additional insight

Distraction from the story the chart is
supposed to convey

When the data-ink ratio is low, chartjunk is
likely to be high




: Moiré effects (Tufte 2009)

Example
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Example: The Grid
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Review: What do you think of these?

tem A

Beach Ball Sales and Weather

Number of beach balls sold each weekend in August
and the high temperature for that weekend.

30

https://www.boundless.com/statis
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Common Chart Types

>

Bars Pie PAN‘Y/“
(For Comparison) (For Composition) A . < IRy o Nc'f
M LR ’ (For Spatial Comparison)
Line Scatterplot

(For Evolution) (Relationship)



Some Visualization Tools

Excel (as always)

R, Stata, Tableau, SAS (useful for Statistical
Plots).

Google Charts, FusionCharts (simple graphs as
well as maps)

Piktochart (infographics)

Adobe Photoshop, Illlustrator, etc (for graphical
design)



Summary

e Use data visualization principles to assess a
visualization

— Tell a story
— Graphical integrity (lie factor)
— Minimize graphical complexity (data ink, chartjunk)

* Explain how a visualization can be improved
based on those principles

* Types of visualization



