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Data Science

» Data science IS the “systematic study of the
organization, properties and analysis of data
and its role in inference, including our
confidence in the inference’™*

 Requires skill set spanning mathematics,
machine learning, Al, statistics, databases,
optimization along with understanding of
problem formulation.

1. V. Dhar. Data Science & Prediction. CACM 56(12)
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Big Data

40 ZETTABYTES It's estimated that
[ 43 TRILLION GIGABYTES ] (SR 2005 2.5 QUINTILLION BYTES
of data will be created by O [ 2.3 TRILLION GIGABYTES |

of data are created each day

2020, an increase of 300
times from 2005 202'] O
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Most companies in the
U.S. have at least

100 TERABYTES

[ 100,000 GIGABYTES |
of data stored

WORLD POPULATION: 7 BILLION
Modern cars have close to

e e , @\‘\ 100 SENSORS
1 TB OF TRADE - 0 N®) et ronir s e
INFORMATION (\ __4 fuel level and tire pressure

during each trading session

Velocity

ANALYSIS OF
STREAMING DATA

By 2016, it is projected
there will be

18.9 BILLION
NETWORK
CONNECTIONS
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As of 2011, the global size of

data in healthcare was
estimated to be

150 EXABYTES

[ 161 BILLION GIGABYTES |

30 BILLION
PIECES OF CONTENT

are shared on Facebook
every month

1IN 3 BUSINESS
LEADERS

don’t trust the information
they use to make decisions

21% OF
RESPONDENTS

N
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in one survey were unsure of
how much of their data was
inaccurate
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Veracity

UNCERTAINTY
OF DATA

By 2014, it's anticipated
there will be

420 MILLION
WEARABLE, WIRELESS
HEALTH MONITORS

4 BILLION+
HOURS OF VIDEO

are watched on
YouTube each month

400 MILLION TWEETS

are sent per day by about 200
million monthly active users

Poor data quality costs the US
economy around

$3.1 TRILLION A YEAR
||

Sources: McKinsey Global Institute, Twitter, Cisco, Gartner, EMC, SAS, IBM, MEPTEC, QAS
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Thanks to Dennis Buttera at IBM for use of his slides!




Big Data — One More V

Volume Veloci

= Terabytes = Batch

* Records/Arch +« Real/near-time

+ Transactions » Processes

+ Tables, Files +« Streams

Variety Value
5 Vs of - |

+ Structured . + Statistica
+ Unstructured Blg Data « Events
* Multi-factor * Correlations
« Probabilistic « Hypothetical

* Trustworthiness
= Authenticity

= Origin, Reputation
« Availability

= Accountability
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What Is Changing In The Realm Of Big Data?
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Competitive advantage
Data is emerging as the world's newest
resource for competitive advantage.

Decision making
Decision making is moving from the elite
few to the empowered many.

Value of data
As the value of data continues to grow,
current systems won't keep pace.



What Is Analytics?

Mathematical or Scientific methods that Insight = Competitive Advantage

highlight data for insight Used to inform actions and decisions
. Iﬂﬂ_+1 N\ \ / ’
lim =r.
n—oo | g I 9
_ =
Data is becoming the world’s new With analytics, insights are created to
natural resource augment the gut feelings and intuition
—_— for decisions
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Why Big Data and Analytics?

“The most competitive organizations are going to make
sense of what they are observing fast enough to do

something about it while they are still observing it.”

Jeff Jonas,
IBM Fellow and Chief Scientist,
Context Computing, IBM Corporation

“... analytics is no longer an emerging field; today’s
businesses will thrive only if they master the application of
analytics to all forms of data. Whether your office is a
scientific lab, a manufacturing company, an emergency
room, a government agency, or a professional sports

stadium...”
Brenda Dietrich,

IBM Fellow and Vice President,
Emerging Technologies, IBM Watson
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Big Data and Analytics

* Analytics is a progression of , ek P
capabilities What v
appen?
— start with the well-known methods Why did it

of business intelligence
— extend through more complex

methods involving mathematical

modeling and computation

NEW ACTIVATIONS BY PLANS

Campaygn Effectiveness

MONTHLY PLAN ACTIVATIONS

[ 30%

13,139 o $56.71 A 5.25% = 10.99%

Subscriber
Growth

New
Activations

ARPU Non-Renewals
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ACTIVATIONS BY CHANNEL

cEEEDOEE

happen?

What
happened?

Value

:

Difficulty

Gartner.

» Reporting is the most widely

used analytic capability
— gather data from multiple sources
and create standard summarizations
of the data
— Visualizations are created to bring
the data to life and make it easy to
interpret.
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Big Data and Analytics (cont)

- :"‘1 o
2 ;- - X . 'v- :
l‘,;t_'ga Analyze Ej 1 Decide H'_rﬂ'
Data Insight Action
Cognitive
Tell me the best course of action?
Prescriptive
: How can we achieve the best outcome?
s
- Decisions at the Predictive Business
Big Data & point of impact What could happen? Value

Analytics

Descriptive
What has happened?

Information Layer
How is data managed and stored?
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Descriptive Analytics — What
Has Happened?
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Predictive Analytics

What

Will/Could Happen?

Helping to predict and stop
the spread of infectious disease

Scientists from IBM are collaborating with John Hopkins University and University of California,
San Francisco to combat lliness and infectious diseases in real-time with smarter data tools for
public health by applying the latest analytic models, computing technology and mathematical
skills on an open-source framework

The rise of global
tramsportation, trade
and climate change
allows insects to easily
carry disease organisms
like maleria and
dengue fever across
borders, infecting animals
as well as humans.

Malariais
responsible for nearly

1 million

annual deaths'

Dengue fever
has spread to over

100

countries, including
the United States

.5

Finding and implementing new,
innovative methods of predicting
outbreaks is key to saving lives.

Data from the Addition of Integrating
World Health i 6 data for hmpeluhue
ion & ond precipitation
showing general (including can more accurately
sensitivity to humans and pinpoint potential
outbreaks
These model results make it Public health organizations can
@ possible to predict where @ then be informed, and specific
disease incidence is most intervention canbe

likely to increase or decrease.
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developed in locations where they
can have the greatest impact.
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rescriptive Analytics — What
Actions can be Taken?

Customer
Intelligence H

Sustainability *
6,250 Households
1,107 MW/ Year
ecteness 11,068 WNEuro
byt

Potential Saving

Household View

- : " ' ‘ £5. Engaging with Customers as Individuals is a Growing Challenge

5 797« CEos

lookl
to use Social .

Media pj,
b Platform,
w:th::wn;eecne :f; mdrwduals i
ree to fiy,
& e
. years (IBj CEO styq y)
C
d to red
p95?_00 pillion bY

- o— ;

Kop In social media alone every
- age ® 60 seconds

new blog posts
are published

tweets are sent
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O Financials

Do you think like an outperformer?

Looking ahead, what
will be your most critical
source of insights?

Begister 1o download the 2012 CEO Study b

oCustomers

Social Media Analytics

—
Firefox ™

Zpara) Eusa

important, outperformers prioritize
drawing insights from customers.

WHAT AREAS ARE TOP CEO= INVESTING IN?

— 73%

Er— O ot CEOs tod s
they identify customer insights as

ECE the most critical investment area.

How are you getting closer to
your customers?

L1}
Face-fo-face Traditional
interactions and media and call
social media centers
o these o
hannels i of traditional
10 customer noeds, medtia and call contrs.
METHODS?
256%
I (e Ry |
e increase % =
5] %
: o

Tracitional media Toder W30Sy

Outperforming CEOs distinguish their
organizations in three ways:

Ensuring Successtully Ticmslating

:I_ increased drawing these
access to insights from insights into
data data action

WOulpertomers 8 Undarportormmons Foad the 2012 IBM Global
CEO Study for more insights

from outperforming CEOs.
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Why analytics matter

C10s rank

analytics as the

#1 factor

contributing to an
organization’s

competiiveness

8 out of
10 CEOs

expect complexity 1o

increase significantly
in the next five years
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Financial Enterprises that
ouiperformers are apply advanced

O / analytics have
64% 330
mare likely to O

use analytics to more revenue
evaluate talent growth and

supply and 12X maore profit
demand on an arowth.*

ongoing basis

Organizations that
embrace analytics

are more than

2X

as likely to
outperfarm their
peers

1.8 0.6 ¢ ¢

lop-performing
enterprises use
business analytics

OX

maore than lower
performers.

Human brains were not built to process the amounts of data that
are today being generated through social media, sensors, and

432/832

more.
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The Importance of Analytics In
Decision Making?

« Decisions are based on a wide variety of factors
—Includes personal experience, intuition, testing or analytics and data

« Employing analytical decision making:
—DOES NOT guarantee a positive outcome
—CAN provide a small edge to those who employ them

« Traditional analytics in business support internal decision-making
—What should we charge for a product?
—What promotion will make this customer buy from us?
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The Importance of Analytics in Decision Making?

Think big

Start small

Deliver fast

/TN 7N\

(.« Perfect data is a long
journey and you can’t
afford to wait

* Organize & cleanse data
incrementally so that
projects can start

» To gain business value

— Incremental

« Have business analysts

~—1 Collaborative

—

start on analytic projects
right away

work with data analysts

492/832

U
Data Analysts
o

* Put a stake in the ground
to progress the project
and get results

 Review and make
improvements

\

J

— [terative




The Importance of Analytics In
Decision Making?

e Decision makers evaluate information from
two sources

— Quantitative analysis

— Non-quantitive sources
e Intuition — should we trust it?
Experience — is it representative of broad situations?
Rules of thumb
Hearsay
Guessing — risky!

432/832 20



What Types of Business Decisions Can Be Made Analytically?

*Pricing

L ocations of stores and branches

TING

*How much inventory to keep
*Where to place distribution centers

*Promotion targeting and warehouses

*Web site customization

«Advertising placement *Truck loading

232/832

Human Resources

Wﬁ ﬁ'

*Which employees to hire

*Which employees are likely to leave

*How much to compensate employees
*What education would benefit an employee
the most

*Routing of products or vehicles

Finance & =

«Drivers of financial performance
Performance scorecards
Forecasts of various types

*Which product features are most desired by
customers

*How effective a particular product is
*Which product design is most appealing



CRISP-DM

(Cross Industry Standard Process for Data Mining)

Business Understanding

— Understanding the project
objectives and developing
plan to achieve them

Data Understanding

— Data collection and activities
In order to get familiar with
the data,

Data Preparation

— Activities to construct the
final dataset
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CRISP-DM

(Cross Industry Standard Process for Data Mining)

* Modeling

— Various modeling techniques
are selected and applied

e Evaluation

— Evaluate the model and
confirm it properly achieves
the business objectives.

* Deployment

— Depending on the
requirements, can be as
generating a report or
Implementing a repeatable
data scoring or data mining
process.

Business Data
Understanding Understanding

Data
Preparation
-
Deployment = —
Data Modeling
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