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How many of you have heard the term
“Data Science” before?



DSCOVERY THROUGH COLLABORATION AND SHARING
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VAC Consortium 2010 Meeting

More than 150 participants from academia, government, and industry attended the Visual Analytics Community Consortium Meeting August 31-
September 1, 2010 at the University of Maryland. The theme of this year’s meeting was “Broadening Our Horizons.” Dr. Jennifer Leaning kicked off the
first day with a keynote address, which was followed by a panel discussion on Global Crisis Management that focused on the information challenges of
the Haiti earthquake, the Gulf of Mexico oil spill, and other recent events. In another first-day session, NVAC leaders introduced the new community
website, vacommunity.org; described new community resources being developed; and elicited feedback from attendees.

Day two kicked off with keynote addresses from Joe Kielman, who described new applications for visual analytics, and Ben Shneiderman, who spoke
about “Understanding Innovation Trajectories for Visual Analytics.” These addresses were followed by a panel discussion about the use of interactive
visualization and visual analytics in consumer applications. Representatives from UKVAC, NVAC, and Defence R&D Canada described current research
efforts in the afternoon. The day concluded with panel discussions on the uses and opportunities for visual analytic technologies in a variety of fields.
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Machine Learning
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Why are we so excited?



\What can we achieve?

What do we want to achieve?



___________________

Machines
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Machines



“Intelligence Amplification”

How can we use machine to help people do
remarkable things with data?



The world is full of complexity!

Biology
Finance
Social Media
Cyber Security
Urban Systems



If we are able to capture relevant information about
phenomena through data, then maybe we can
understand these phenomena better?
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We are not interested in data!

We are interested in the phenomena described by data.
And our ability to understand them better with data.



Visual Analytics
“The science of analytical
reasoning supported by
interactive visual interfaces’

* NVAC3 Notional Visualization and Analytics Center™ 8
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Visual perception is the most effective channels we have
to obtain information from the world.



Example: Help Investigators Fight Scammers

Top 10 Crime Types Reported to IC3 in 2017 (by Victim Loss)

Investment
$96,844,144

Real Estat-e/RentaI
$56,231,333

Confidence Fraud/Romance
$211,382,989

Corporate Data Breach |
$60,942,306

y : Identity Theft
lease process a wire transfer pay $66,815,298

amount of $250,000 and code to “ad
by COB today. Wiring instructions h

Business E-Mail Compromise/
. ) o1 E-Mail Account Compromise
Non-Payment/Non-Delivery 004 TS ) $676,151,185
$141,110,441

Personal Data Breach | 10(

$77,134,865 ; Creciit Card Fraud

$57,207,248

From the 2017 Internet Crime Report
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Jan 29, 2018 MINT iPhone 6S UNLOCKED 16GB - $230
Do you still have this item for sale?

Communications @)

Jan 29, 2018 Your ad needs one more step to be published: Brand new unlocked Apple iPhone 7
Your ad needs one more step to be published: Brand new unlocked Apple iPhone 7 plus Your
ad needs one more to be published This refers to the ad: *Brand new unlocked
Apple IPhone 7 plus® of ID . Hey OLXer, Unfortunately, your Ad doesnt meet the
OLX reauirements and we are unable to publish It because of the followina reason; "Your

Jan 29, 2018 Meetups this week with: Financial Modeler, Agile Nigeria Meetup Members, Grinder
Twwwmmmcmmnmwmmmwmtmmp
groups and interests. 1 How to become an Advanced Financial Modeler:

Jan 29, 2018 Welcome on OLX Kuwait
Weicome on OLX Kuwait?
utm_source=

* Hi, * Glad to have you with us!
We have some useful information for vou below. which is worth readina Useful ootions Mv
Jan 29, 2018 Activate account
mmw."mw&nbmm mmmmnon.monmmmbom.
Click below to activate account: * Activate an account * To further enhance the results of your
ad visit our pro-tips and safety rules Useful Links: HMDICanIaduslMyAmumTNlmow
is cenerated automaticall, olease do not reolv to this.
Jan 29, 2018 Re: Like new 32gb Rose Gold 6s+ - 8360(Wlmoot)
Am getting this for myself and | will be paying you through PayPal cos | wont be able to come
and pick it up | will offer you $900 Including shipping fee.so get back to me with your PayPal
email address so that | can make the payment now On Mon, Jan 29, 2018 at 1:36 AM, craigslist

Jan 29, 2018 Re: Iphone 6 Plus Unlock 16GB - $200 (meriden)

Am getting this for myself and | will be paying you through PayPal cos | wont be able to come
.\dpu(nuplwﬂloﬂuyoussoolennqmwmqloosogmbwkmmwnhymrhy?al
emall address so that | can make the payment now On Mon, Jan 29, 2018 at 12:10 AM,

Jan 29, 2018 FG suspends tax officials ‘collecting bribe’ from whistle-blowers
muwnmupmeumm for you. mwmwumlvmnwmlmmmnum
10 you in error, please click ely unsubscri

Jan 29, 2018 Are You Getting Ready For The Marathon?
Do you like it when a girl takes it nice and slow, stripping away each plece of clothing so that
you can savor every moment? During our Striptease Promo and Discount, we're celebrating our
girls that cherish the art of the striptease and know how to make their audience wild with lust.
Anv model who eams at least 10K credits. 20K credits, or 30K credits todav wins $100. $200 or
Jan 29, 2018 Iphone 6 Plus Unlock 16GB - $200 (meriden)
Do you still have this item for sale?
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Machines



As more automated decision affect our lives, how do
we retain the power to influence, verify and
understand these decisions?



Explainable Artificial Intelligence (XAl)
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Program Update November 2017




JGII) The Need for Explainable Al

EXPLAINABLE ARTIFICIAL INTELLIGENCE

Al System
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http://explainthatstuff.com

* We are entering a new
age of Al applications

* Machine learning is the
core technology

» Why did you do that?

* Why not something else?
* When do you succeed?

* When do you fail?

« Machine learning models * When can | trust you?
are opaque, non-intuitive, * How do | correct an error?
and difficult for people to
understand
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Machine learning is only as good as the
data we feed to them ...



Machine Bias

There's software used across the country to predict future criminals. And it's
biased against blacks.

by Julia Angwin, Jeff Larson, Surya Mattu and Lauren Kirchner, ProPublica
May 23, 2016

O N A SPRING AFTERNOON IN 2014, Brisha Borden was running
late to pick up her god-sister from school when she spotted an

unlocked kid's blue Huffy bicycle and a silver Razor scooter. Borden
and a friend grabbed the bike and scooter and tried to ride them
down the street in the Fort Lauderdale suburb of Coral Springs.

Just as the 18-year-old girls were realizing they were too big for the tiny conveyances —
which belonged to a 6-year-old boy — a woman came running after them saying, “That’s
my kid's stuff.” Borden and her friend immediately dropped the bike and scooter and

walked away.




Exploring the ChestXrayl4 dataset: problems

Label PPV (visual) PPV (text mining)
Consolidation  35% 97%
Cardiomegaly 80% 97%
Pneumothorax 60% 89%

Pneumonia 35% 89%

Fibrosis 24% 92%

No finding 60% NA

A couple of weeks ago, | mentioned | had some concerns about the ChestXrayl14
dataset. | said | would come back when | had more info, and since then | have
been digging into the data. I've talked with Dr Summers via email a few times
as well. Unfortunately, this exploration has only increased my concerns about
the dataset.



We need methods and tools to help us
understand and verify Al systems!
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Explainer: visual analytics to
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How can human + machine intelligence
cooperate to solve problems together?



Machines provide the information
we need

MACHINE HUMAN



We communicate our knowledge
and intentions to the machine

MACHINE < HUMAN




Very Hard!
Output: hard to interpret/verify, uncertain.

Input: complex, ambiguous, small
bandwidth.

MACHINE HUMAN
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Concluding ...



It's crucial to keep in mind the role humans play
on the road to more automation.



Challenges
Big Data — Big Understanding
How to make sense of machines.

How to cooperate with machines.



Big Data



