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Introduction to Visualization




Why Study Visualization?
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The ability to take data—to be able to understand it, to process it, to
extract value from it, to visualize it, to communicate it—that’s going
to be a hugely important skill in the next decades...

Because now we really do have essentially free and ubiquitous data.
So the complimentary scarce factor is the ability to understand that
data and extract value from it.

Google’s Chief Economist, Hal Varian, 2009



Data Science Top 3 Job since 2017 according to
G‘aSSdOO rcCOm 50 Best Jobs in America
@ Awards This report ranks jobs according to each job's Glassdoor Job Score, determined by combining three factors:

number of job openings, salary, and overall job satisfaction rating.

Best Places to Work
Employers: Want to recruit better in 20177 Find out how.

United States % H 2017 % 11k ’00@ <]

Highest Rated CEOs

Best Places to Interview

= Lists 1 DataScientist
Best Jobs
- 4.8/5 4.4/5
Best Cities for Jobs Job Score Job Satisfaction
Highest Paying Jobs $110,000 4,184

Median Base Salary Job Openings

Oddball Interview Questions

2| Trends




Expensive, talented
resources are misaligned.

Which of the following activities does your company’s data scientist
(or advanced analytics resource) perform for your marketing analytics team?

Data Visualization 48%
Preparing Data for Analysis 46%
Chart, Dashboards and Stats 37%
Predictive Models 37%
Text Analysis 34%
Product Recommendations 32%
Image Recognition 30%
Regression Analysis 30%
Writing Queries 30%
Content Personalization 29%
A/B and MVT 27%
Speech Analysis 27%
Recommender Systems 22%

gartner.com/SmarterWithGartner

Gartner




VISUALIZATION GOALS
record information
analyze data to support reasoning
confirm hypotheses
communicate ideas to others
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ANALYSIS TO SUPPORT REASONING
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Mapping Migration in the United States

Where people who lived in each state in 2012 were born I\ I\ | |

Each shape represents where the people living in a state were born. Within a state

: SELECT A YEAR
larger shapes mean a group makes up a larger share of the population. ‘ %OE AOS)® N | N G

B Northea South W Midwest West M Outside the U.S.

e
Monhna ) r :

\Nashlngton
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Arkansas

61%
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Source: New York Times http://www.nytimes.com/2014/08/16/upshot/mapping-migration-in-the-united-states-since-1900.htmI?_r=0
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THE CHALLENGER
DISASTER, 1986

source:Wikipedia
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~ HISTORY OF O-RING DAMAGE ON SRM FIELD JOINTS
>
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SRM-22 FORWARD FIELD JOINT HAD PUTTY PATH TO PRIMARY O-RING, BUT NO O-RING EROSION
AND NO SOOT BLOWBY, OTHER SRM-22 FIELD JOINTS HAD NO m.owm'n.es IN PUTTY,
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source: E. Tufte



O-ring damage
index, each launch

12 12
s
SRM 15
8 8
SRM 22
4 o0 4 ° 4
, 26°-29° range of forecasted temperatures
(as of January 27, 1986) for the launch ®
of space shuttle Challenger on January 28
R oioo: e o3 o0 o 0
25° 30° 35 40° 45" 50° 55" 60’ 65 70" 75 80° 85"

Temperature (°F) of field joints at time of launch

source: E. Tufte
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why does visualization work?




why does visualization
work?

cognition is limited

SNne The "Door" Study - YouTube

[ - [ > ] I + [n http:/Iww.youtube.com/waxch?v-FWSxSstpiQ&Iisl-UUoUA-CpKaFCCVZUz_qNJZw&mdex-fs&feature-plcp c ] (Q' Goo

©2 [ # Apple Yahoo! GoogleMaps YouTube Wikipedia News (436)r Popular~ Google Scholar

\(i]'] Tube Q  Browse Movies  Upload
The "Door" Study

profsimons ° Subscribe 10 videos ~

Change Bindnes

&t ® & Addto~ Share P 260,166

Uploaded by profsimons on Mar 13, 2010 '
This video shows footage from a 1998 study by Daniel Simons and Daniel 249 Bcos, 5 distices

Levin in which a participant fails to notice when the person he is talking to is <® As Seen On

replaced by someone else. The study was among the first to demonstrate DefensiveCarry Concea
that the phenomenon of “change blindness" can occur outside the laboratory.

Show more

Top Comments How much is:

This explains a lot about one of my ex-boyfriends. "If it looks like a girl, and it 75+ 26
feels like a girl, and it smells like a girl, and it acts like a girl... it must be my
girifriend.”

ataaah 1 year ago 141(3 m‘m
| b fiagat )

Create Account Sign In

Change Blindness 1
by yeblind
36,759 views

Featured Video

Gradual Change Test 1
by profsimons
34 443 views

Change Blindness
by trutapes
25,498 views

Test Your Awareness.....
by beapsquick
43 847 views

Perception of beauty
by andreic27
92 589 views

Amazing Fire & Gas
Trick!

by brusspup

1,078,832 views

Try To Watch This
Without Laughing Or
by 88ownsnascar
2,042,315 views

Sociopath Test
by Daanando
213,897 views

Awareness Test
by JOEKthePANDA



https://www.youtube.com/watch?v=FWSxSQsspiQ

Visualization uses perception to point
out interesting things
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why does visualization work?

memory is limited
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calculation exercise ... X 28
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Visualization
uses pictures to enhance working
memory



15 19 60
33 11 /5
57/ 34 /9
18 51 92
/3 22 13
/71 60 22
17/ 10 68 .

e e given these numbers . . .
65 46 29 ... what number

o0 7322 appears most often?
46 92 97/

10 58 46

57 17 83

26 99 33

88 92 60



given these numbers. ..
. ... what number
; appears most often?




guery exercise . . .

TRIGLYCERIDE LEVEL
Males Females

Income Group Under 65 65 or Over Under 65 65 or Over
0-$24,999 250 200 375 550
$25,000+ 430 300 700 500

QUESTION: Which gender and income level shows a
different effect of age on triglyceride levels?




TRIGLYCERIDE LEVEL
700 \
925 —0
350 \-o

17e %

0
Under 65 65 or Over

Males Females
O 0-$24,999 O $25,000+ 0-$24,999 © $25,000+

QUESTION: Which gender and income level shows
a different effect of age on triglyceride levels?




The goal of this course is to introduce students to the principles,
methods, and techniques for effective visual analysis of data

We will discuss visualization techniques for a broad range of data
types.

You will gain experience in developing your own interactive
visualization tools.

his course requires independent knowledge and ability in HTML,
CSS, and JavaScript. We will cover these topics but move quickly.



Alternative: COMP 5960 — Applied Data Visualization

* New Course!

* Designed for Non-CS Students

* Less focus on visualization research, more on practical data visualization
* How to use Python and Tableau for custom visualizations

* Requires less programming expertise

* https://www.dataviscourse.net/2024-applied/
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https://www.dataviscourse.net/2024-applied/
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