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Outline

* Big Data all around us

* Introduction to Data Mining and Predictive Analytics
Over BigData

 Some of the issues in BigData

* On-line data and facts

e Case studies on on-line marketing: Yahoo! Big Data

e Summary and conclusions
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What Matters in the Age of Analytics?

1.Being Able to exploit all the data that is available
* not just what you've got available
* what you can acquire and use to enhance your actions

2. Proliferating analytics throughout the organization
* make every part of your business smarter

3. Driving significant business value
 embedding analytics into every area of your business can
help you drive top line revenues and/or bottom line cost
efficiencies
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Why Big Data?

A new term, with associated “Data Scientist” positions:

* Big Data: is a mix of structured, semi-structured, and
unstructured data:
— Typically breaks barriers for traditional RDB storage
— Typically breaks limits of indexing by “rows”

— Typically requires intensive pre-processing before each query
to extract “some structure” — usually using Map-Reduce type
operations

 Above leads to “messy” situations with no standard
recipes or architecture: hence the need for “data
scientists”
— conduct “Data Expeditions”
— Discovery and learning on the spot

%ﬂﬂﬁlﬁﬁﬂﬂ BigData Overview — Copyright Usama Fayyad © 2013 4 Blue Kangaroo™ E



What Makes Data “Big Data”?

* Big Data is Characterized by the 3-V’s:

— Volume: larger than “normal” — challenging to load/process
* Expensive to do ETL
* Expensive to figure out how to index and retrieve
* Multiple dimensions that are “key”

— Velocity: Rate of arrival poses real-time constraints on what
are typically “batch ETL” operations

 If you fall behind catching up is extremely expensive (replicate very
expensive systems)

* Must keep up with rate and service queries on-the-fly

— Variety: Mix of data types and varying degrees of structure
* Non-standard schema
* Lots of BLOB’s and CLOB’s

* DB queries don’t know what to do with semi-structured and
unstructured data.
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Today’s Data: e.g. Yahoo! User DNA
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360 page viewed by

10k people
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How Data Explodes: really big
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The Distinction between “Data” and “Big
Data” is fast disappearing

* Most real data sets nowadays come with a serious mix

of semi-structured and unstructured components:

— Images

— Video

— Text descriptions and news, blogs, etc...

— User and customer commentary

— Reactions on social media: e.g. Twitter is a mix of data
anyway

e Using standard transforms, entity extraction, and new
generation tools to transform unstructured raw data

into semi-structured analyzable data
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Text Data: The Big Driver

We speak of “big data” and the “Variety” in 3-V’s
Reality: biggest driver of growth of Big Data has been
text data

— Most work on analysis of “images” and “video” data has
really been reduced to analysis of surrounding text

Nowhere more so than on the internet

Map-Reduce popularized by Google to address the

problem of processing large amounts of text data:

— Many operations with each being a simple operation but
done at large scale

— Indexing a full copy of the web

— Frequent re-indexing
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Reality Check on Brand/
Reputation

What are people saying about my
brand on Social Media?
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This is data of people blogging and tweeting about your
products on the internet? How do you react to this?




Reality Check

Surely there are companies | can
work with that can help me make
this practical?
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Can you analyze data from these companies and
integrate the results with your strategy?
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Reality Check

So what do technology people worry
about these days?
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To Hadoop or not to Hadoop?
¢
Q 2
when to use techniques requiring Map-Reduce
and grid computing?
* Typically organizations try to use Map-Reduce

for everything to do with Big Data
— This is actually very inefficient and often irrational

— Certain operations require specialized storage
* Updating segment memberships over large numbers of
users
* Defining new segments on user or usage data
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To Hadoop or not to Hadoop?

Q /|
when to use techniques requiring Map-Reduce and grid
computing?
 Map-Reduce is useful when a very simple operation is

to be applied on a large body of unstructured data
— Typically this is during entity and attribute extraction
— Still need Big Data analysis post Hadoop
 Map-Reduce is not efficient or effective for tasks

involving deeper statistical modeling

— good for gathering counts and simple (sufficient) statistics
* E.g. how many times a keyword occurs, quick aggregation of simple
facts in unstructured data, estimates of variances, density, etc...

— Mostly pre-processing for Data Mining

%ﬂﬂﬁlﬁﬁﬂﬂ BigData Overview — Copyright Usama Fayyad © 2013 16 Blue Kangaroo™ E



Hadoop Use Cases by Data Type

ERP Financial Data Supply Chain Data
1% 2% Sensor Data Financial Trading Data

B [ 2% 4%

CRM Data
4%

Social Data
11%

Text and Language Data
16%
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Analysis & Programming Software
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Many Business Uses

Marketing and sales

Understanding customer behavior

Web analytics & metrics

Fraud detection

Credit scoring

Manufacturing process analysis

Portfolio trading

Healthcare Application

Insurance

- Security and Surveillance

S
¢

Identify potential customers; establish the
effectiveness of a campaign

model churn, affinities, propensities, ...

model user preferences from data, collaborative
filtering, targeting, etc.

Identify fraudulent transactions

Establish credit worthiness of a customer requesting a
loan

Identify the causes of manufacturing problems

optimize a portfolio of financial instruments by
maximizing returns & minimizing risks

fraud detection, cost optimization, detection of events
like epidemics, etc...

fraudulent claim detection, risk assessment

intrusion detection, sensor data analysis, remote

sensing, object/person detection, link analysis, etc...
= r - -~ DIUE Ndlgd



So Internet is a big place with
2B+ users and lots happening?

* Do we understand what each individual is
trying to achieve?

Do we understand what a community’s
sentiment is?

e Do we understand context and content?
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Social platforms 2013

e User accounts on FaceBook:

— 971M
— How many fake profiles?
— 83M (per FB 8/2012 report)

* How many users on LinkedIn
— 159.3M (as of 1/2013)

* How many Google+ users?
— 343 million active users in Q4 2012

» Sources: International Business Times 1/28/2013
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How Do People Spend Their On-line Time?

* On-line Shopping?

.| Searches? 21%>

| Email/Communication? 19%>

| Reading Content? 20%>

*| Social Networking? 22%>
« Multimedia Sites? 13%2\
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Interesting Events

 Google: How many searches in 20127
— More than 1.2 Trillion (source Google)
— Estimates 1B to 3B per day

* Twitter: How many Tweets/day?
— 500M (per CEO Dick Costolo at IAB Engage, 10/2012)
* Facebook: Updates per day?
— More than 1B
* YouTube: Views/day
— 4 Billion hours/month - 4B views/day in 1/2012
— 72 hours of video uploaded every minute!

e Social Networks: users who have used sites for spying
on their partners?
— 56%

*Sources: Feb.2012 - compiled from Comscoredatamine.com, Nielsen.com,

thisDigitalLife.com, Pewlnternet.org
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Interesting Events

* Country with Highest online friends?
— Brazil
— 481 friends per user
— Japan has least at 29

e Country with maximum time spent shopping on-line??
— China: 5 hours/week

*Sources: Feb.2012 - compiled from Comscoredatamine.com, Nielsen.com,

thisDigitalLife.com, Pewlnternet.org
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So Internet is a big place with
lots happening?

* Do we understand what each individual is
trying to achieve?

Do we understand what a community’s
sentiment is?

e Do we understand context and content?

%ﬂﬂﬁlﬁﬁﬂﬂ BigData Overview — Copyright Usama Fayyad © 2013 26 Blue Kangaroo™ E



Turning the 3 V’s of Big Data

Into Value
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Turning the three Vs of Big Data into Value

Understand context and content

 What are appropriate ads?

e |s it Ok to associate my brand with this content?
* |s content sad?, happy?, serious?, informative?

Understand community sentiment
 What is the emotion?

* [s it negative or positive?

 What is the health of my brand online?

Understand user intent?
 Whatis each individual trying to achieve?
e Critical in monetization, advertising, etc...
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Understanding Context
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Reality Check

So who is the company we think is
best at handling BigData?
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Biggest BigData in Advertising?

Understanding Context for Ads
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The Display Ads Challenge Today

Body parts delivered to Michigan home

ELSEWHERE ON THE WEB

CNN.COM
Roadside bombs target

Iraqi police, officials say

ABC NEWS
1n Wealthy Santa Batbara,
Some Call a Parking Lot

‘Home'
THE CHRISTIAN SCIENCE

MONITOR
Need barbed wire? Try the

concierge.

CNN.COM
Offbeat News
Getthe latest news,
photos and video of
the funky, and weird.

» More at CNN.com

USATODAY.COM
Offbeat Digest
Latest news on the
sWwrange, quirky and
" Just plain odd.
» More at USATODAY.com
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CASCADE TOWNSHIP, Mich. - Two packages containing human body pans — including a liver
and pant of 2 head — meant for a medical research lab ingtead mwv::'dol'vmod to a home.

The body pants, sent from Chana, were
mistakenly dropped off Thursday at
Franck and Ludmne Larmande’s home
by a DHL express driver who beleved
the bubble-wrapped tems were pieces
to a table.

"My husband started 1o unwrap one and
said, This is strange, 1t looks like a
liver,” Ludmne Larmande said. "He
started the second one, but stopped as
S00n as we saw the ear.

“Something wasnl right. It was scary,
and 'm glad | didn't open them.”

The couple called Kent County sheriffls deputies, who determined the preserved body parts were
for medical research, Lt Roger Parent saxd.

Authorities beliove 28 more bubble-wrapped human organs and body parts could be dispersed
across the country, The Grand Rapids Press reported. Two of five packages headed 1o the
northerm Michigan lab broke open, scattenng thesr contents.

“There will definitely be a shock to people if they see these things, but there is no hazard to
health,” Parent said.

Blue Kangaroo™ ° y



The Display Ads Challenge Today

Damaging to Brand?

Body parts delivered to Michigan home

ELSEWHERE ON THE WEB

CNN.COM
Rosdside bombs target CASCADE TOWNSHIP, Mich. - Two packages containing human body pans — including a liver
lragi police, officials say and pant of a head — meant for a2 medical research lab ingtead were delvered to a home
ADVERTISEMENY
ABC NEWS
1n Wealthy Sants Barbara, The body pants, sent from China, were
."":xf'" SiENseny Lot mistakenly dropped off Thursday at
Franck and Ludmne Larmande’s home
.T‘HOENCX':S;SUAN SCIENCE by a DHL express driver who believed
Nasd barbed wire? Try the the bubble-wrapped tems were pieces
conclerge. to a table.
"My husband started 1o unwrap one and H) g ‘ }F s gayh,'
P~ said, This is strange, it looks like a ' '
S g liver.~ Ludnine Lamande sid. "He morning. del very.
Gette latestnews, started the second one, but stopped as

photos and video of S00n as we saw the ear

the funky, and weird
» More at CNN.com

« Rollover for video.

“Someéthing wasn right. It was scary,
and I'm glad | didn't open them.”

USATODAY/CON The couple called Kent County sherif's deputies, who determined the preserved body parts were

Offbeat Digest for medical research, Lt, Roger Parent saxd
7 Latest news on the
| strange, quirky and
Just plain odd
* More at USATODAY .com

Authonities believe 28 more bubble-wrapped human organs and body pats could be dispersed
across the country, The Grand Rapids Press reported. Two of five packages headed 1o the
nodhem Michigan lab broke open, scattenng thewr contents

“There will definitely be a shock to people if thoy see these things, but there is no hazard to
health,” Parent said.
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Currently Processing 4 Billion Impressions per Day
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study out of Sweden revealed that women who

consumed more than a cup of caffeinated
coffee daily reduced their risk of stroke by 22 to
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In the study, researchers followed 34, 670
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Problem: Hard to Understand User

Intent

Contextual Ad served by Google

Home | Articles | JSAP | Nailgun | Lab | Retired | Contact | About
Nailgun | News | Background | Quick Start | API | Protocol | Changelog | License | Download

Nailgun: Insanely Fast Java

Thinnest. Client. Ever?
Nailgun is a client, protocol, and server for running Java programs from the command
line without incurring the JVM startup overhead. Programs run in the server (which is
iIr/nOp?emented in Java), and are triggered by the client (written in C), which handles all
What's New?

See the Changelog.

How does it work?

See the project background.

How do I get it?

From SourceForge.

Before you download it, be aware that it's not secure. Not even close. Although there are
means to ensure that the client is connected to the server from the local machine, there
is not yet any concept of a "user”. Any programs that run in Nailgun are run with the
same permissions as the server itself. You have been warned.

How do I use it?

See the Quick Start guide.

Copyright © 2008, Martian Software, Inc.
All rights reserved.

Where You Buy
Your

DEWALT

WETETS

/AuthorizedOutlet.com
» » o/

éz%anmasnn
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What NetSeer Sees:

URL: |http://martiansoftware.com/nailgun/

NetSeer

Programming in Java
Java Development Kit
Sun Java

Java Programmers

Java Virtual Machine
Static IP Address

DNS Servers

Dynamic DNS

Java Runtime Environment
Java Software

Java Programming Language
Server Configuration
Dynamic IP Addresses
Free Java

Code in Java
Implementation of Java
Local Machine

Running Java Programs
Java Language

Java Platform

Spring Framework
Home Server

Virtual Server

ContextLinks © by NetSeer www.netseer.com
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Turning the three Vs of Big Data into Value

Understand context and content

 What are appropriate ads?

e |s it Ok to associate my brand with this content?
* |s content sad?, happy?, serious?, informative?

Understand community sentiment
 What is the emotion?

* [s it negative or positive?

 What is the health of my brand online?

Understand user intent?
 Whatis each individual trying to achieve?
e Critical in monetization, advertising, etc...
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User Intent
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User Intent
Case Study #1

Yahoo! Behavioral Targeting

40



Yahoo! — One of Largest
Destinations on the Web

more people visited\
HO O Yahoo! in the past
we month than:

80% of the U.S. Internet population uses Yahoo! - Use coupons
— Over 600 million users per month globally! - Vote
*  Recycle

* Global network of content, commerce, media, search and access .
- Exercise regularly

products « Have children
100+ properties including mail, TV, news, shopping, finance, living at home
autos, travel, games, movies, health, etc. *  Wear sunscreen
K regularly /

e 25+ terabytes of data collected each day

e Representing 1000’s of cataloged consumer behaviors

Data is used to develop content, consumer, category and campaign
Eif%sights for our key content partners and large advertisers
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Yahoo! Big Data — A league of its own...

Terrabytes of Warehoused Data

Millions of Events Processed Per Day

14,000 5,000

1,000

(=)

50

2,000

)
H
©

2 94 100

50 120 225

Amazon
Korea
Telecom

AT&T

Y! LiveStor
Y! Panama
Warehouse
Walmart

Y!' Main
warehouse

SABRE VISA NYSE YSM Y! Global

GRAND CHALLENGE PROBLEMS OF DATA PROCESSING

TRAVEL, CREDIT CARD PROCESSING, STOCK EXCHANGE, RETAIL, INTERNET

Y! Data Challenge Exceeds others by 2 orders of magnitude
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Behavioral Targeting (BT)

YARHOO! FINANCE
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Eritme Syrka) » Symbel Loskup  « Prance G~ PMET - U5, Harkets cives 10 3 heurs 303 36 minates 2 Quicken Loans - Home loans, Refirancin
c! .n Loons - Get infarmanon, chack rates. and leam about refnancing your cument home
> g Compare morgage optisrs, apply ankne, get pee spproved and closs fast
R Home Quick Links. Get Maagage Rates - Cogars Home Loans - ltesst-Odly Loars
Aty ADVEMTEENENT uickesdoans.com

Enscame sooenac oy, 108 COUNtryWide | HoME LOANS

Il for n No Cost Refi**
1-800-687-9414

» Home Equity Loans
* Home Isgeovemens
wn o Bag Credt Loam

Bankng & Budgeting m

Carser & Work

gage 8

Targeting ads to consumers
whose recent behaviors

* Finanang a ¥

¢ Home Refnnanaong SBasscs

College & Ecucation * College Financal 4d
Fastsdy & No — " Frograms m! . Nr;n much can ! save
¥ & homa p M
Mortgage Brokers: Are They « View more how-10 Qudes Epeg oo

auenoe o '.i'.‘_;._‘i'.‘_ﬂjmﬁ.:lt
now

online indicate which

Your Friends or Foes?

d Laans
| cane

Borrowers ofien see morigage brokers as allies, CALCULATORS e ’.‘,'lﬂ‘" puchaashan! o Jusbo Loans
Riral Estate but many eokers doat put customerns’ terests ges?
frst Heew's whast you Should Enow . ress maors

e A product category is relevant
UH'J"J'JUU BigData Overview — Copyright Usama Fayyad © 2013 4 to them




Yahoo! User DNA

. Registration - Campaign . Behavior Unknown
Clicked on Cht_acks_ Yah_oo!
Lives in SF Lawyer Sony Plasma TV?e?rChed on: Mail daily via
SS ad Hillary Clinton” PC & Phone Searched on:
x l / “Italian
\ restaurant

Palo Alto”

/ Searched on

Male, age 32 I ‘ ‘ from London

Has 25 IM Buddies!ast week
Moderates 3 Y!

Groups, and hosts a

360 page viewed by

10k people

 On a per consumer basis: maintain a behavioral/interests profile and
profitability (user value and LTV) metrics
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How it works | Network + Interests + Modelling

Identify Most Relevant Users Analyze predictive patterns for purchase
cycles in over 100 product categories

In each category, build models to describe
behaviour most likely to lead to an ad
response (i.e. click).

Score each user for fit with every
category...daily.

Target ads to users who get highest
‘relevance’ scores in the targeting
categories
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Recency Matters, So Does Intensity

Person A Person B

SEARCHES

SEARCHES
PAGE VIEWS PAGE VIEWS

(casual interest) (research)
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Differentiation | Category specific modelling

Example 1: Category Automotive Example 2: Category Travel/Last Minute

intensity score

0)

A
Intense Click Zone
intensity score

Intense Click Zone

time time

Alt Behaviour 1: 5 pages, 2 search keywords, 1 search click, 1 ad click Alt Behaviour 1: 5 pages, 2 search keywords, 1 search click, 1 ad click

Different models allow us to weight and determine intensity and recency
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Differentiation | Category specific modelling

Example 1: Category Automotive

user is in the Intense Click Zone

intensity score

Intense Click Zone

—» with no further activity, decay takes effect time

Alt Behaviour 1: 5 pages, 2 search keywords, 1 search click, 1 ad click

Different models allow us to weight and determine intensity and recency
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Automobile Purchase Intender Example

* Atest ad-campaign with a major Euro automobile manufacturer
— Designed a test that served the same ad creative to test and control groups
on Yahoo
— Success metric: performing specific actions on Jaguar website

* Test results: 900% conversion lift vs. control group

— Purchase Intenders were 9 times more likely to configure a vehicle, request
a price quote or locate a dealer than consumers in the control group

— ~3x higher click through rates vs. control group
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Mortgage Intender Example

Results from a client campaign on Yahoo!

Example: Mortgages Network

+626%
Conv Lift

+122%
CTR Lift

Y! Finance Audience = Mortgage Loans Target Mortgage Loans Target

Mortgages Home Loans Refinancing Ditech

Financing section in Real Estate
Mortgage Loans area in Finance
Real Estate section in Yellow Pages

Source: Campaign Click thru Rate lift is determined by Yahoo! Internal
research. Conversion is the number of qualified leads from clicks over
& 5 |5 5 DD number of impressions served. Audience size represents the audience
- BigData Overview — Copyright Usama Fayyads @201 3terefy@Jeaory that has the highest propensity t
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Experience summary at Yahoo!

« Dealing with one of the largest data sources (25
Terabyte per day)

« BT business was grown from $20M to about $500M
In 3 years of investment!

» BigData critical to operations
— Ad targeting creates huge value
— Right teams to build technology (3 years of recruiting)
— Search is a BigData proble,
« Big demands for grid computing (Hadoop)
— Not all BigData can be handled via Hadoop
— Spunoff BigData Segmentation data platfrom: nPario
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Lessons Learned

A lot more data than qualified talent
— Finding talent in BigData is very difficult
— Retaining talent in BigData is even harder

At Yahoo! we created central group that drove huge
value to company

e Data people need to feel like they have critical mass
— Makes it easier to attract
— Makes it easier to retain
* Drive data efforts by business need, not by technology
priorities
— Chief Data Officer role at Yahoo! — now popular
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BigData Analytics for Organizations

* Key to competitive Intelligence:
— Understand context
— Understand intent

e Key to understanding consumer trends through
social media analysis

— Brand issues
— Trend issues

— Anticipating the next shift

%ﬂﬂﬁlﬁﬁﬂﬂ BigData Overview — Copyright Usama Fayyad © 2013 53 Blue Kangaroo™ E i



Big Picture on Big Data Analytics

Key points
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Sometimes,
Simple is Very Powerful!

Retaining New Yahoo! Mail Registrants



Integrating Mail and News

e Data showed that users often check their mail and
news in the same session

— But no easy way to navigate to Y! News from Y! Mail

e Mail users who also visit Y! News are 3X more active
on Yahoo

— Higher retention, repeat visits and time-spent on
Yahoo
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MAIL

“In the news” Module on Mail Welcome Page

* Increased retention on Mail for light users by 40%!
— Est. Incremental revenue of $16m a year on Y! Mail alone

the web | 0
iAHoo.’ Mall ;S\(l m Mail Home - Help
Addresses — Calendar ™ HNotepad ~ ashleycarton@yahoo.com [Sign Out]
Check Mail | Compose | Search Mail | Mail Upgrades - Mail Options
EieEEairaraBReng Welcome, ashley! 296 of 100.0MB
Free Shipping
You have 216 unread messages: ADVERTISEMENT
Inbox{172), Bulk(44) - . B
Folders [Add - Edit] Visit your local Audi dealer )

for extraordinary Audi offers. Audi

Inbox {172, .
Q 72 \ Today's tip: Now you can send messages up

(¥ Draft to 10MB! Share more photos, documents and
% sent other large files -- without having to send
@Bulk (44)  [Ermpty] MUplaesepee: e
[ Trash [Ernpty] ;
In the News: Top Stories « [Hide
My Folders de]
e TOP STORIES
riends
1 Job = Najaf sees woarst fighting since 2003
obs
5 = Arrests reportedly damage al-Qaida network
[ Shopping 8 ] g
= Reservist: Intelligence officials led Irag abuse
u 678 is US average = Judge lifts Letourneau no-contact order Neverollow bayareaaudidealers.com
credit score. See = Markets: Dow ¥1.5% Nasdaa %2.5%
yours.

}";"& $150K loan for
%2& only $550/month!

L B DR ISeCT B PR
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Threats & Opportunities

Data world is changing, especially in on-line businesses

Major shifts from relational DB to NoSQL, document-oriented
stores

Connecting new world to “old”world?
— Convenience of execution — integration with data platforms
— Appropriateness of algorithms to BigData
— Unstructured data algorithms:
e Text, Semi-structured and Unstructured data
* Entity extraction a must
* Appropriate theory and probability distributions (power laws, fat tails)
* Sparse Data
— Model management and proper aging of models
— Getting to basics so we can decide what models to use:
* Understanding noise and distributions

* Data tours \?\
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Thank You! & Questions

&4 Usama Fayyad - usama@fayyad.com
usama fayyad@yahoo.com

w Twitter — @Usamaf

- +1-206-529-5123

www.BlueKangaroo.com
N

@ www.Oasis500.com
www.open-insights.com
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