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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




“The purpose of visualization is insight, not pictures.”
— Ben Shneiderman

“The greatest value of a picture is when it forces us to notice what
we never expected to see.”
— John Tukey

“A computer should make both calculations and graphs. Both sorts
of output should be studied; each will contribute to understanding.”
— Francis Anscombe




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

AUG. 15, 2014

Where people who lived in each state in 2012 were born

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

ANALYSIS TO SUPPORT
-~ REASONING

larger shapes mean a group makes up a larger share of the population. 1900 1950 2012
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Confirm
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THE CHALLENGER
DISASTER, 1986

source: Wikipedia
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- HISTORY OF O-RING DAMAGE ON SRM FIELD JOINTS
-
Cross Sectional View Top View
,. rosion erimeter omina Length Of Total Heat
2 Tl SAM  Depth Affected Dia, Max Erosfon Affected Length
of Ho. (in.) (deq) (in.) {in.) (in.)
61A LM Ccntcr! Fleld*» None . Hone None
& {6 FIELD"" Q‘A uoue NONE 85% NONE NONE
& SIC L Foruard Flelda+ 0.010 154.0 0.280 4.25 5.25
S51C RH Center Field (prin)+s* 158 0.038 130.0 0.280 12 50 58.75
¥ 51C RH Center Field (sec) 158  None 45.0 0.280 None 29.50
410 RH Forward Fleld 138 0.028 110.0 0.280 3.00 Hone
41C LH Aft Figld* 11A  None None 0.280 Mone None
418 LH Forward Field 10A  0.040 217.0 0.280 3.00 14.50
Vs STS-2 RH Aft Field 28  0.053 116.0 0.280 .o —e

*Hot gas path detected in putty.
**Soot behind primary 0-ring.

#*4500t behind primary O-ring, heat affected secondary O-ring.
Clocking locatfon of leak check port - 0 deg.

Indication of heat on O-ring, but no damage.

OTHER SRM-15 FI1ELD JOINTS HAD NO BLOWHOLES IN PUTTY AND NO SOOY
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 Hisreey
SEM ~15 woesy Siow- Sy

O 2 Clpse Tomzy (?0‘)) (//0‘/‘”_&_5 LN0TOR, L6 T
O MUCH WOKSE Visvairy 7ign) SRrr-A2. o7 - 6z
Dm » 2. 76
Sk A Brow - &y e e 2.5
© dcepse vomwrs (3-0_400) on- & 76
SRM-15 52
S_ARM-22
O NozZo - 54-0«/"4')’ SRM-25 55

10 7TOR O -RING
Clocking
Location
« D77 - 47
. 8e°
¥ il
354
275 Qm -3 48
351 @m - 4_ 5_/
90
SRM=~\|S 53
SRAM-22 75
SRM-25 29
277
HISTORY ©OF O-RING TEIPIPERATURES
( PeGREES - F)
mE O - R ING WD
326 47 10 mpH
4s s 10 mpH
40 48 Jo m P
48 g/ 10 mPH
6 4- 53 10 mpPH
78 75 10 mpH
26 29 o merM
A 25 PN

source: E. Tufte



O-ring damage
index, each launch

12 12
5
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
Ols oioo: oo o3 oo o 0
25 30° 35° 40° 45’ 50° 55" 6o’ 65 70° 75" 80" 85"

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

source: E. Tufte
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COMMUNICATE IDEAS

. DIAGRAM or rie CEAUSES or MORTALITY

APRIL 1855 ro MARCH 1856 IN THE ARMY IN THE EAST.
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Florence Nightingale 1856
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why does visualization work?




®SnNne The "Door” Study - YouTube
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The "Door"” Study

profsimons ° 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?

Change Blindness
by trutapes
25,458 views

Test Your Awareness.....
by beepsquick
43 847 vews

Perception of beauty
by andreic27
92,589 views

Like + Addto ~ Share ~ il
° ° ° ° ° & * 260,166 Amazing Fire & Gas
Uploaded by profsimons on Mar 13, 2010 :'i;k l
= ; USSpU|
This video shows footage from a 1998 study by Daniel Simons and Daniel DA on; O -_yoyg 932 f:c.,,g

Levin in which a participant fails to notice when the person he is talking to is <® As Sean On
replaced by someone else. The study was among the first to demonstrate DefensiveCarry Concea..

Try To Watch This
that the phenomenon of “change blindness" can occur outside the laboratory. Without Laughing Or
- RS L B H . éhow n.mm.. 3 B Blicwnensecar

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+ 26 213,897 views
feels like a girl, and it smells like a girl, and it acts like a girl... it must be my

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

Visualization uses perception to point
out interesting things
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(but also deceive you)




why does visualization work?

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




15 19 60
33 11 75
57 34 79
18 51 92
/3 22 13
71 60 22

17 10 68 .
I given these numbers. ..

65 46 29 ... What number

60 73 22 '?
e o) o appears most often:

10 58 46
57 17 83
26 99 33
88 92 60

!glllllgl 29 iilll



given these numbers . . .
. ... what number
i 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 -I-.o

330 \

J7e %

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 in (or learning of) HTML,
CSS, and JavaScript. We will cover these topics but move quickly.
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