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‘& What is data discovery and
visualization?

*» Data  discovery 1s the process of  breaking
complex data collections into information that users can
understand and manage. It turns incomprehensible mounds of
raw data into groups, sets, and relationships, making order out
of chaos.

» Data discovery answers the question, “What does it all mean?”
» Data visualization 1s its representation.
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What are data visualization tools?

* By using visual elements like charts, graphs, and
maps, data visualization tools provide an accessible way to
see and understand trends, outliers, and patterns in data.
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|s Excel a data visualization tool?

» Excel is a spreadsheet tool, while Tableau 1s a data
visualization one.

» Spreadsheet tools are electronic worksheets that display data in a
tabular format (a table of columns and rows).

» Each data point 1s stored in “cells” and can be manipulated by
manually set formulas.
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e isualizat
~ How do you create good data visualization

» Use 1t wisely 1n your data visualization design.

» Use a single color to represent the same type of data.
» Watch out for positive and negative numbers.

» Make sure there is sufficient contrast between colors.
» Avoid patterns.

» Select colors appropriately.

* Don't use more than 6 colors in a single layout.
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=" What kind of visual communication
do you want to create?

1. Is my information conceptual or data-
driven?
 Conceptual information is qualitative
 Data-driven information is quantitative

2. Are my visuals meant to be declarative or
exploratory?
A declarative purpose is to make a statement
« An exploratory purpose Is to look for new ideas
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“®our Types of Data Visualizations
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Everyday
dataviz
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ldea Visual
generation discovery
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What can you learn from this map?

Survey data courtesy of
Alan McConchie
Visit www.popyssoda.com

(JENERIC NAMES FOR SOFT DRINKS

[/ ' , BY COUNTY

Most Popular
Term Used

Pop

[ 30% - 50%
I 50% - 20%
I =0% - 100 %
Coke

20% - 50%
50% - 80%
I =0% - 100%
Soda

[130% - 50%
[ 150% -s0%

] 20% - 100%
Other

[]30% -50%
£0% - 80%
[ 50% - 100%

Map by Matthew T. Campbell

Spatial Graphics and Analysis Lab B o D ata
Department of Cartegraphy and Geography
East Central Univerisity (Oklahoma) Respondents through

Map Template courtesy of www.mymaps.com

March 1, 2003
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T Some b asi C p ri nci pleS (adapted from Tufte 2009)

1 » The chart should tell a story

2  The chart should have graphical
Integrity

3  The chart should minimize graphical
complexity

Tufte’s fundamental principle:
Above all else show the data
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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)
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“*" Principle 2: The chart should have graphic
Integrity

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

e Tufte’s “Lie Factor’:
o

Lie Factor = size of effect shown in graphic

sizeof ef fectindata

-

1 <1 =understated
effect
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This line, representing 18 miles per
gallon in 1978, is 0.6 inches long.

Examples of the “lie fact

This line, representing 27.5 miles per
gallon in 1983, is 5.3 inches long.

or”’

Fuel Economy Standards for Autos
Setby Congress and supplemented by the Transportation

5.3/0.6
LF = =
27.5/18 ~ 1.53
Reprinted from

Tufte (2009), p. _ 4280% (change involume)

= 5.77

57&p. 62

IN THE BARREL...

Price per bbl. of

light crude, leaving
~Saudi Arabia

on Jan, 1

0 4 y
454% (change I Brice) </ /Heh/SNSCT




Principle 3: The chart should minimize: s
graphical complexity

Generally, the simpler the better...

Sometimes

a table Is
better




$250,000.00

Total Sales by Salesperson
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> When a table i1s better than a chart

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

Total Sales

Peacock
Leverling
Davolio
Fuller
Callahan
King
Dodsworth
Suyama

Buchanan

$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 table carries more information in less space
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The Ultimate Table: The Box Score

&> Pniladelphia Phillies

) Large amou nt Of Hitters AE R H RBI BB SO #P AVG OBP SLG
. . . S Victorino CF = 0 0o 0O 1 0 16 .000 .250 .0OO

I nformatl On I n a Ve ry P Polanco 3B z 1 0 0O 1 0O 18 .000 .250 .0OO

I I 1 Rollins 55 4 2 2 0 0 0 14 .500 .500 .500

Sma Space R Howard 1B 2 1 2 1 0 0 15 .s67 .500 .667

R Ibanez LF 4 0o 0 1 0 0 14 .000 .000 .DOO

B Francisco RF 2 1 1 1 1 0 17 .33 .S00 .333

CRuiz C 4 0 1 0O 0O 0O 16 .250 .250 .250

4 0 2 1 0 0 7 .500 .500 .750

* SO0 why does this work? 1 Vadaz 28

R Halladay F 000 .0o00 .000

° Depends On the reader’s a-F Orr BH i o o © O 0O 3 .00 .000 .0OO

[y
[}
[}
[}
[}
[}
-

k I d f h d ] Rameras P o o o o o 0 o .0o00 000 .000
nOW e ge O t e ata O Herndon P o o o 0 0 0 o .000 000 .00O0
R Madson P o o o 0 0 0 o .000 L0000 .00O0
b-B Gload PH 1 0 1 0 0 0 2 1.000 1.000 1.000
O Basz P o o 0 o o 0 o .0o0 000 000
c-] Mayberry Ir. PH i 0 i i 0 0 5 1.000 1.000 1.000

Totals 22 5 10 b ] 2 0 1320

a-lined out to first for R Halladay in the &th
b-singled to left center for R Madson in the 8th
c-singled to deep center for O Baez in the Sth
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Data Ink

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

) ) data—ink
e Data — ink ratio =

total ink used in graphic

Should be ~ 1

< 1 = more non-data
related Ink in graphic

Tufte’s principle:
RLase.dnk nvhensver pesskale




Lower data-ink ratio
(worse)

Being conscious of data ink

Thefts per 100000 citizens
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Hypothetical City Crime
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Higher data-ink ratio
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What makes a good chart?

Sum of Extended Price
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3-D Charts

Total Sales by Salesperson

$250,000.00 . R

g
$200,000.00 |~
$150,000.00 ’. '

-
$100,000.00 -+

Bl
$50,000.00 +

Evaluate this from a perspective.

How does It affect the clarity of the chart?




ey

ﬂ

2

?a,

Never use 3D!

Data Integrity/
Lie Factor

Graphical
Complexity

<

—

= One of the golden rules of data
visualization is.....

3D skews numbers,
making them difficult
to Interpret or compare

« Adding 3D to graphs

Introduces
unnecessary chart
elements like side and
floor panels
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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
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Creates 1llusion of
movement

Stands out, In a bad
way
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“# Example: The Grid

Hypothetical City Crime
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What could you
do to remedy it?
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Why are these
examples of

chart'lunk?

Hypothetical City Crime
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Alan McConchie

Visit www.popyssoda.com

to participate,

(GENERIC NAMES FOR SOFT DRINKS

Survey data courtesy of

BY COUNTY

Most Popular
Term Used

Pop
[ 0% - 50%
I 50% - 20%
I 50% - 100 %
Coke

[ 30% - 50%
I 50% - 80%

I =0% - 100%
Soda

30% - 50%
E 50% - 80 %
[ 20% - 100%
Other
[J30% -50%

0% - 30%
[ 30% - 100%

B No D ata

Map by Matthew T. Campbell
Spatial Graphics and Analysis Lab
Department of Cantegraphyand Geography
East Central Univerisity (Oklahoma)

Map Template courtesy of www.mymaps.com RESRaDEBntstinoLgn

March 1, 2003
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Evaluate this
chart in terms of
Data Ink.

Imagine this as
a bar chart. As a
table!!




9@ Review: Data principles (adapted from
Tufte 2009)

» The chart should tell a story

 The chart should have graphical
Integrity

 The chart should minimize graphical
complexity

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

i : -books in fi
* Information graphics €-booKs In figures

'-.llll_llll_lll||lll_lll e AII_lII i
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* Visualization of information, data
or knowledge intended to present
Information quickly and clearly

« We will have an ICA to create
Infographics using Piktochart.
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- Summary

 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
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