
CSE 442 - Data Visualization

The Value of Visualization

Leilani Battle University of Washington



How much data (bytes) 
did we produce in 2010?



2010: 1,200 exabytes 
and exponential growth...

Gantz et al., 2008, 2010
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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.

Hal Varian, Google's Chief Economist 
The McKinsey Quarterly, Jan 2009



But wait!
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 nsre Dhom? 
because now we really do ha ______________
and ubiquitous data. So the complimentary
scarce factor is the ability to understano that data 
and extract v "ubiquitous” about whom?

^to whose benefit?
Hal Varian, Google's Chief Economist 

The McKinsey Quarterly, Jan 2009
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Life-size cutouts of Facebook CEO Mark Zuckerberg are displayed by a progressive advocacy group on the lawn of the U.S. Capitol on Tuesday.
Carolyn Kaster / Neuters

8

My Facebook Was 
Breached by Cambridge 
Analytica. Was Yours?

How to find out if you are one of the 87 million victims

MAY 6-11
Psychology’s Replication 
Crisis Can’t Be Wished
Away

TECHNOLOGY

Share I y Tweet
TEXT SIZE

LEARN It has a real and heartbreaking cost.

Machine Learning & 
Advanced Analytics

ED YONG MAR 4, 2016 SCIENCE

Share y Tweet
TEXT SIZE

High potential for data abuse... 
k______________________________________



Inequality

Rise of the racist robots - how Al is 
learning all our worst impulses

There is a saying in computer science: garbage in, garbage out. 
When we feed machines data that reflects our prejudices, they 
mimic them - from antisemitic chatbots to racially biased 
software. Does a horrifying future await people forced to live at 
the mercy of algorithms?

TayTweets

@mayankjee can i just say that im 
stoked to meet u? humans are super
cool

TayTweets

@UnkindledGurg @PooWithEyes chill 
im a nice person! i just hate everybody

@NYCitizen071 fucking hate feminists @brightonus33 Hitler was right I hate 
and they should all die and burn in hell the jews.
24/03/2016 11:41 24/03/2016,11:45

é gerry 9
WNV @geraldmellor

"Tay" went from "humans are super cool" to full nazi in <24 hrs 
and I'm not at all concerned about the future of Al
10:56 PM - Mar 23, 2016

Q7 10.9K Q 12.8K people are talking about this

Airplanes Cars

Gorillas GraduationBikes

jackyalciné is working to move into the IndieWeb. y 
@jackyalcine

Google Photos, y'all fucked up. My friend's not a gorilla. 
6:22 PM-Jun 28, 2015

Q? 2,275 Q 3,603 people are talking about this

..amplified by “big data” and ML systems.



We move from data to information to knowledge 
to wisdom, and separating one from the other, 
being able to distinguish among and between 
them that is, knowing the limitations and the 
danger of exercising one without the others while 
respecting each category of intelligence, is 
generally what serious education is about.

Toni Morrison, American Novelist 
The Source of Self Regard



How might we use visualization 
to empower understanding of 

data and analysis processes?



What is Visualization?

“Transformation of the symbolic into the geometric”
[McCormick et al. 987

”... finding the artificial memory that best supports our 
natural means of perception.” [Bertin 1 967 ]

“The use of computer-generated, interactive, visual 
representations of data to amplify cognition.”
[Card, Mackinlay, & Shneiderman 1999



Set A Set B Set C Set D
X _Y__  _ X _Y__ __ X_____Y__ __ X____Y__

10 8.04 10 9.14 10 7.46 8 6.58
8 6.95 8 8.14 8 6.77 8 5.76

13 7.58 13 8.74 13 12.74 8 7.71
9 8.81 9 8.77 9 7.11 8 8.84

11 8.33 11 9.26 11 7.81 8 8.47
14 9.96 14 8.1 14 8.84 8 7.04

6 7.24 6 6.13 6 6.08 8 5.25
4 4.26 4 3.1 4 5.39 19 12.5

12 10.84 12 9.11 12 8.15 8 5.56
7 4.82 7 7.26 7 6.42 8 7.91
5 5.68 5 4.74 5 5.73 8 6.89

Summary Statistics Linear Regression
uX = 9.0 Ox =- 3.32 Y2 = 3 + 0.5 X
uY = 7.5 oY= 2.03 R2 = 0.67 [Anscombe 1 973]
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"Abortion"
from Wikipedia
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Abortion
(Revision as of 22:56 4 Jun 2003)

'Abortion/ m its most commonl r used se 
refers to the delberste e arty termination < 
pregnancx, resulting in the death of the er 
fetus [1] Medically, the term also refers t 
early termination of a pregnancy by natur, 
(‘spontaneous abortion’ or miscarriage. n 
i tn S of all pregnandies, usua’ly within the 
weeks) or to the cessation of norma! grow 
body part or organ. What follows is a disct 
the issues relsted to deliberate or ‘induces 
abortion.

Methods

Depending on the stage of pregnancy an e 
performed by a number of different methc 
the easiest terminations (before nine weel 
a themnicalabortion is the usual method, tl 
mifepristone is usually the only legal meth

from methotrexate and fr^scarostoi C ono 
with chemical abortion and extending up u 
around the fifteenth week suction1 asniratit 
vacuum abortion is the most common app 
replacing the more risky drlAtiun And ¿me* 
C). From the fifteenth week up until aroun 
eighteenth week a surgical dlaticn.andex 
(D 6 E) is used.

As the fetus sue increases other techniqur 
be used to secure abortion in the thrd trin 
premature expulsion of the fetus can be in 
ruth prostaglandin, this can be coupled wit 
injecting the amniotio flud with saline or u 
solution. Very late abortions can be brougi 
by the controversar intact dilation and extr 
& X) or a hysterotomyabortion, imilar to 
caes^nn section.

The controversy
The morality and legality of abortion is a L 
important topic ir applied,ethics and is als 
discussed by legal scholars and relaipus.o 
Important facts about abortion are also re 
by sociologists and historians.

Abortion has been common in most sotiet 
although it has often been opposed by son 
institutionslized religions and governments 
century politics in the United States and Eu 
abort on became commonly accepted by t 
the 20th century Additionally, abortion is 
accepted in ChmA Indin and other populei 
countries The C-Mhohe. Church remains o 
the procedure, honever, and in other cour 
notably the Lnited.States and the (predorr 
Catholic) Republic of Ireland- the controve 
extremely active, to the extent that even t 
of the respective positions are subject to h 
debate while those on both sides of the ¿ 
are generally peaceful, if heated, in their < 
of the>r positions, the debate is sometimes 
characterized by violence Though true of 
sides, this is more marked on the side of t 
opposed to abortion, because of what they 
the gravity and urgency of their views.

Wikipedia History Flow [Viegas & Wattenderg
Devember

2001
June
2003

The central question

The central question in the abortion debatí 
clash of presumed or perceived rights. On 
hand, is a fetus (sometimes called the ‘un 
pro-lfe/anti-abortion advocates) a human 
with a right to ide, and if so, at what point 
pregnancy does the fetus become human? 
other band, is a fetus part of a woman's b<



Wikipedia History Flow [Viegas & Wattenberg



Why Create Visualizations?



Why Create Visualizations?

Answer questions (or discover them) 
Make decisions
See data in context
Expand memory
Support graphical calculation
Find patterns
Present argument or tell a story
Inspire



Record Information



Marey’s sphygmograph in use, 
1860 La mathoda graphtpua dans 
tes »dancea a»pàhmantala» at 
princtpaiamant an phyatoktgia at an 
madacina.

"S' e e eiüsit

E.J. Marey’s sphygmograph [from Braun 83]
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https://www.flickr.com/photos/brittgow/4782591644

https://www.flickr.com/photos/brittgow/4782591644
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Gallop, Bay Horse “Daisy” [Muybridge]



Frederick Douglass. Photograph. Retrieved from the Library of Congress, <www.loc.gov/i

http://www.loc.gov/i
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Reality

Percent of children who attended college
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