—
www.sci.utah.edu oF UTAH

. r \
Paul Rosen ) ;g-?l//ih UNIVERSITY

Visualization for Data Science
DS-4630 / CS-5630 / CS-6630

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‘aSSd oor.com 50 Best Jobs in America
[E] 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 v/ H 2017 v 11k ’00@ =1

Highest Rated CEOs

Best Places to Interview

= Lists 1 DataScientist
Best Jobs
N 48/5 445
Best Cities for Jobs Job Score Job Satisfaction
Highest Paying Jobs $110,000 4,184

Median Base Salary Job Openings

Oddball Interview Questions

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

memmmsnamsmnmavn PNALYSIS TO S UPPORT

Each shape represents where the people living in a state were born. Within a state,
larger shapes mean a group makes up a larger share of the population.
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DISASTER, 1986
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" HISTORY OF O-RING DAMAGE ON SRM FIELD JOIKTS
-~
(, Cross Sectional View Yop View 2710 TOR O -RING
3 Erosion Perimeter Nominal Length Of Total Heat Clocking
p 3 M SAM  Depth Affected Dia. Max Erosfon Affected Length Location
of No. (in.) ~(deq) (in.) (in.) (in.) (deg) D77 - " 4‘7
G {s A LN Contcr! Flelde» o
None No » Hone None .
O Q61A FIELD"® 5%\ NONE Nor?E 8.5% NONE NONE 338'-18§ D - 2.
H§5) c LH Forward Fie)d*+ 15A  0.010 154.0 0.280 4.25 5.25 163 s2.
§1C RH Center Field (prin)*** 158  0.038 130.0 0.280 12,50 £8.75 354
w (51C RH Center Field (sec) 158 Hone 45.0 0.280 None 29.50 354
410 RH Forward Fleld 138 0.028 110.0 0.280 3.00 Hone 275 Qm -3 48
41C LH Aft Field* 11A  None None 0.280 NHone None --
418 LH Forward Field 1A 0.040 217.0 0.280 3.00 14.50 381 @M - ¢ s/
\)y  STS-2 RH Aft Field 28 0.053 116.0 0.280 - -- 90
SRM=1§ 53

*Hot gas path detected in putt Indication of heat on O-ring, but no damage.
**Soot behind primary O-ringw <5 2

#4*Soot behind primary O-ring, heat affected secondary 0-ring. SRM-22 £
Clocking location of leak check port - 0 deg.
SRM-25 29
OTHER SRM-15 FIELD JOINTS HAD NO BLOMHOLES IN PUTTY AND NO S0OY 27
NEAR OR BEYOND THE PRIMARY O-RING.

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 BLOWHOLES IN PUTTY,

Brow By Hiszeory HISTORY OF O-RING TEPIPERATURES
SEM 15 Wworksy Brow- Sy ( PeGREES - F)
© 2 lpse Tomwzx (9o°)J (10 *) Aec LNOTRA, 8T Ame = O-R/NG i nD
O MucH WOKSE Visvairy 7umn) SRpr-A2. oy - 6? 26 47 10 mpH
oy =& 76 45 s2 10 mPH
Skm A8 Beow -y qm -3 725 40 48  [omew
© Acpse vonwrs (_?0_400) PN - 76 48 s/ 10 mPH
SRM~-1S S2 69 s3 /0 mPH
Sz?/)?-/?/?) /57, /64, /g 334 2444 SRmM-22 77 78 7S /0 mpH
O MozZo,te [Seow-&y S RM-2S s 26 29 1o mrH

27

source: E. Tufte



O-ring damage
index, each launch

12 12
o
SRM 15
8 8
SRM 22
4 o : ° 4
, 26°-29° range of forecasted temperatures
(as of January 27, 1986) for the launch a
of space shuttle Challenger on January 28
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Temperature (°F) of field joints at time of launch

source: E. Tufte
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COMMUNICATE IDEAS

2 DIAGRAM er rue CAUSES or MORTALITY
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the cenlre as the commeon vertea. % , A

The blue wedges measured from the cenire of the cirele represent area P, S IR
for area the deallis from Freventidile or Mitrgable Zymotie diseases, the %, S e I SR :
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black lines enclosing them

{439“393

Florence Nightingale 1856
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why does visualization work?




- Yalé) The "Door" Study - YouTube
[ « l ~ ] I <+ IDhtlp://ww.youtube.com/watch?v-MSxSstpiQ&list-UUoUA-CpKaFCCVZUz_qNJZw&mdex-B&feature-plcp C] @' Google

&3 [I] = Apple Yahoo! Google Maps YouTube Wikipedia News (436) v Popularv Google Scholar

You TUbe Q Browse Movies  Upload Create Account ~ Sign In
The "Door" Study

profsimons o Subscribe 10 videos

Change Blindness 1
Change Bindness | by yeblind
36,759 views

Featured Video
Gradual Change Test 1

by profsimons
34,443 views

why does visualization
work’?

4 Change Blindness
by trutapes
25,498 views

Test Your Awareness.....
by beepsquick
43,847 views

Perception of beauty
by andreic27
92,589 views

& ke ® & 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 Kces, 5 disikes

Amazing Fire & Gas
Trick!

H by brusspup

1,078,932 views

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.

Try To Watch This
Without Laughing Or
Show more by B8ownsnascar
2,042,315 views

Top Comments How much is: Sociopath Test

by Daanando
This explains a lot about one of my ex-boyfriends. "If it looks like a girl, and it 75+ 26 213,997 views
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 !416 m Aw: Test
TYTSR VLT 24 by JOEKthePANDA




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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calculation exercise ... X 106
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calculation exercise ... x 28




Visualization
uses pictures to enhance working
memory



15 19 60
33 11 75
57 34 /9
18 51 92
/3 22 13
71 60 22

17 10 68 .
I given these numbers . . .

65 46 29 ... Wwhat number

60 /3 22
16 9) o appears most often?
10 58 46
57 17 83
26 99 33

88 92 60

Elllllgq. 29 iilll



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 \
525 —0
350 \O

e M

0
Under 65 65 or Over

Males Females
O 0-$24,999 © $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.

This 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/2023-applied/
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