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SCOPE

The course provides grounding in basic and advanced methods to big data technology
and tools, including MapReduce and Hadoop and its ecosystem.

OBJECTIVES

On successful completion of the course the student should
o able to apply Hadoop ecosystem components.
« able to participate data science and big data analytics projects

UNIT -I

What is big data — why big data — convergence of key trends — unstructured data —
industry examples of big data — web analytics — big data and marketing — fraud and big
data — risk and big data — credit risk management — big data and algorithmic trading — big
data and healthcare — big data in medicine — advertising and big data — big data
technologies - open source technologies — cloud and big data — mobile business
intelligence — Crowd sourcing analytics — inter and trans firewall analytics

UNIT-I1I

History of Hadoop- The Hadoop Distributed File System — Components of Hadoop-
Analyzing the Data with Hadoop- Scaling Out- Hadoop Streaming- Design of HDFS-
How Map Reduce Works-Anatomy of a Map Reduce Job run-Failures-Job Scheduling-
Shuffle and Sort — Task execution - Map Reduce Types and Formats- Map Reduce
Features
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UNIT-I11
Hbase — data model and implementations — Hbase clients — Hbase examples — praxis.

Cassandra — cassandra data model — cassandra examples — cassandra clients — Hadoop
integration. Pig — Grunt — pig data model — Pig Latin — developing and testing Pig Latin
scripts. Hive — data types and file formats — HiveQL data definition — HiveQL data
manipulation — HiveQL queries.

UNIT-IV
Introduction to NoSQL — aggregate data models — aggregates — key-value and document

data models — relationships— schemaless databases — materialized views — distribution
models -peer-peer replication —consistency — relaxing consistency — version stamps —
partitioning and combining — composing map-reduce calculations -Document based
Database — MongoDB- Introduction- Data Model- Working with data- Replication
&Sharding- Development

UNIT-V
Graph databases Neo4J- Key concept and characteristics-Modelling data for neo4j-

Importing data into neo4j-Visualizations neo4j-Cypher Query Language-Data
visualization- Creating Visual analytics with Tableau-Connecting your data-Creating
Calculation-Using maps-Dashboard-Stories

SUGGESTED READINGS
1. Tom White, “Hadoop: The Definitive Guide”
2. The Defininetive Guide to Mongodb
3. Rik Van Bruggen, “Learning Neo4;”

4. Daniel G.Murray, “Tableau Your Data!: Fast and Easy Visual Analysis with
Tableau Software”

5. Dirk deRoos, Paul Zikopoulos, Bruce Brown, Roman B. Melnyk,RafaelCoss,
“Hadoop For Dummies”

6. GauravVaish,“Getting Started with NoSQL”

7. Pramod J. Sadalage, Martin Fowler, “NoSQL Distilled: A Brief Guide to the
Emerging World of Polyglot Persistence”

8. Joshua N. Milligan, “Learning Tableau”
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ESE MARKS ALLOCATION

1. Section A 20
20x1=20

2. Section B 30
5x6=30

Either ‘A’ or ‘B’ choice

3. Section C 10

1x10=10
Compulsory Question
Total 60
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LECTURE PLAN
DEPARTMENT OF COMPUTER SCIENCE
Lecture
S.No. | Duration Topics to be Covered Support Materials
(Period)
Unit -1

1. 1 What Is Big Data, Why Big Data T1:1-6

2. 1 Convergence of key trends, unstructured data T1:7-8, T1:11-14

3. 1 Industry examples of big data, web analytics T1:19,23

4, 1 Big data and marketing, fraud and big data T1:27-36

5. 1 Risk and big data, credit risk management T1:37-39

6. 1 Big data and algorithmic trading, big data and healthcare T1:40-49

7. 1 Big data in medicine, advertising and big data T1:51-57

8. 1 Big data technologies, open source technologies T1:61,67-68

9. 1 Cloud and big data, mobile business intelligence T1:69,73-75

10. 1 Crowd sourcing analytics, inter and trans firewall analytics T1:76-79

11. 1 Recapitulation and discussion of important questions

Total No. of Hours Planned for Unit-1 11
Unit - 11
1. 1 History of Hadoop T2:12
2 1 The Hadoop Distributed File System, Components of To:
Hadoop

3. 1 Analyzing the Data with Hadoop, Scaling Out T2:22-37

4, 1 Hadoop Streaming, Design of HDFS T2:33-44

5. 1 rHuc;w Map Reduce Works, Anatomy of a Map Reduce Job T2: 185-192

6. 1 Failures, Job Scheduling, Shuffle and Sort T2:193-202

7. 1 Task execution, Reduce Types and Formats, - Map Reduce T2:203,209,247
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Lecture Plan

2019-2021

Batch
Features
8. Recapitulation and Discussion of important questions
Total No. of Hours Planned for Unit-11 8
Unit - 111
1. 1 Hbase, data model and implementations T2:575,578
2. 1 Hbase clients, Hbase examples, praxis T2:584,600-601
3. 1 Cassandra, cassandra data model, cassandra examples W6
4, 1 cassandra clients, Hadoop integration W6
5. 1 Pig, Grunt, pig data model T2:423,426,
6. 1 Pig Latin, developing and testing , Pig Latin scripts T2:432,447
7. 1 Hive, data types and file formats T2:486
8. 1 HiveQL data definition, HiveQL data manipulation, HiveQL T2:503-509
queries
9. Recapitulation and Discussion of important questions
Total No. of Hours Planned for Unit-111 9
Unit - IV
1. 1 Introduction to NoSQL, aggregate data models, aggregates | T3:26-32
2 1 key-value and document data models, relationships, T3:32,36-40
schemaless databases
3 1 Materialized views, distribution models, peer-peer T3:40-44,50-51
replication
4, 1 Consistency, relaxing consistency, version stamps T3:54,56-62,65-68
5 1 partitioning and combining, composing map, reduce T3:71-79
calculations
6. 1 Document based Database, MongoDB-Introduction T3:86-87.T4:11
7. 1 Data Model, Working with data T4:16-20
8. 1 Replication &Sharding- Development T4:169-185,231
9. 1 Recapitulation and Discussion of important questions
Total No. of Hours Planned for Unit-1V 9
Unit - V
1. 1 Graph databases Neo4J, Key concept and characteristics W1
2. 1 Modelling data for neo4j, Importing data into neo4j W1
3. 1 Visualizations neo4j, Cypher Query Language W2
4, 1 Data visualization W2
5. 1 Creating Visual analytics with Tableau W3
6. 1 Connecting your data, Creating Calculation W4
7. 1 Using maps, Dashboard, Stories W5
8. 1 Recapitulation and Discussion of important questions
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Batch
9. 1 Discussion of previous ESE question paper
10. 1 Discussion of previous ESE question paper
11. 1 Discussion of previous ESE question paper
Total No. of Hours Planned for Unit-V 11
Total No. of periods 48
TEXTBOOKS:

T1:Big Data, Big Analytics, Michael Minelli, Michele Chambers Ambiga Dhiraj, Published by
John Wiley & Sons, Inc., Hoboken, New Jersey,2013.
T2: Hadoop-The.Definitive.Guide,4.edition,a Tom White, April-2015

T3:Pramod J. Sadalage, Martin Fowler, “NoSQL Distilled: A Brief Guide to the Emerging
World of Polyglot Persistence,2013

T4:The Defininetive Guide to Mongodb, Kristina Chodorow,2013, O’Reilly Media

WEBSITES:

W1:https://neo4j.com/docs/developer-manual/current/introduction/graphdb-concepts/
W?2: https://neo4j.com/developer/guide-data-visualization/

Wa3: https://www.coursera.org/learn/dataviz-visual-analytics

W4 https://www.tutorialspoint.com/tableau/tableau_numeric_calculations.htm

WS5: https://www.tableau.com/solutions/maps
W6: https://www.tutorialspoint.com/cassandra/
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UNIT I

Syllabus

What is big data — why big data — convergence of key trends — unstructured data —
industry examples of big data — web analytics — big data and marketing — fraud and big
data — risk and big data — credit risk management — big data and algorithmic trading — big
data and healthcare — big data in medicine — advertising and big data — big data
technologies - open source technologies — cloud and big data — mobile business
intelligence — Crowd sourcing analytics — inter and trans firewall analytics

What is big data?

Big data means really a big data, it is a collection of large datasets that cannot be
processed using traditional computing techniques. Big data is not merely a data, rather it
has become a complete subject, which involves various tools, techngiues and
frameworks.

What Comes Under Big Data?

Big data involves the data produced by different devices and applications. Given below
are some of the fields that come under the umbrella of Big Data.

e Black Box Data : It is a component of helicopter, airplanes, and jets, etc. It
captures voices of the flight crew, recordings of microphones and earphones, and
the performance information of the aircraft.

e Social Media Data : Social media such as Facebook and Twitter hold information
and the views posted by millions of people across the globe.

e Stock Exchange Data : The stock exchange data holds information about the
‘buy’ and ‘sell’ decisions made on a share of different companies made by the
customers.

e Power Grid Data : The power grid data holds information consumed by a
particular node with respect to a base station.

e Transport Data : Transport data includes model, capacity, distance and
availability of a vehicle.
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e Search Engine Data : Search engines retrieve lots of data from different
databases.

hus Big Data includes huge volume, high velocity, and extensible variety of data.
The data in it will be of three types.

e Structured data : Relational data.
e Semi Structured data : XML data.
e Unstructured data : Word, PDF, Text, Media Logs.

Big data is often boiled down to a few varieties including social data, machine
data, and transactional data. Social media data is providing remarkable insights to
companies on consumer behavior and sentiment that can be integrated with CRM data for
analysis, with 230 million tweets posted on Twitter per day, 2.7 billion Likes and
comments added to Facebook every day, and 60 hours of video uploaded to YouTube
every minute (this is what we mean by velocity of data). Machine data consists of
information generated from industrial equipment, real-time data from sensors that track
parts and monitor machinery (often also called the Internet of Things), and even web logs
that track user behavior online. At arcplan client CERN, the largest particle physics
research center in the world, the Large Hadron Collider (LHC) generates 40 terabytes of
data every second during experiments. Regarding transactional data, large retailers and
even B2B companies can generate multitudes of data on a regular basis considering that
their transactions consist of one or many items, product 1Ds, prices, payment information,
manufacturer and distributor data, and much more. Major retailers like Amazon.com,
which posted $10B in sales in Q3 2011, and restaurants like US pizza chain Domino's,
which serves over 1 million customers per day, are generating petabytes of transactional
big data. The thing to note is that big data can resemble traditional structured data or
unstructured, high frequency information.

Big Data Analytics

Big (and small) Data analytics is the process of examining data—typically of a
variety of sources, types, volumes and / or complexities—to uncover hidden patterns,
unknown correlations, and other useful information. The intent is to find business insights
that were not previously possible or were missed, so that better decisions can be
made.Big Data analytics uses a wide variety of advanced analytics to provide

1. Deeper insights. Rather than looking at segments, classifications, regions,

groups, or other summary levels you ’1l have insights into all the individuals, all

the products, all the parts, all the events, all the transactions, etc.

2. Broader insights. The world is complex. Operating a business in a global,

connected economy is very complex given constantly evolving and changing

conditions. As humans, we simplify conditions so we can process events and
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understand what is happening. But our best-laid plans often go astray because of

the estimating or approximating. Big Data analytics takes into account all the

data, including new data sources, to understand the complex, evolving, and

interrelated conditions to produce more accurate insights.

3. Frictionless actions. Increased reliability and accuracy that will allow the
deeper and broader insights to be automated into systematic actions.

Advanced Big data analytics Big data analytic applications

Why Big data?

1. Understanding and Targeting Customers

This is one of the biggest and most publicized areas of big data use today. Here,
big data is used to better understand customers and their behaviors and preferences.
Companies are keen to expand their traditional data sets with social media data, browser
logs as well as text analytics and sensor data to get a more complete picture of their
customers. The big objective, in many cases, is to create predictive models. You might
remember the example of U.S. retailer Target, who is now able to very accurately predict
when one of their customers will expect a baby. Using big data, Telecom companies can
now better predict customer churn; Wal-Mart can predict what products will sell, and car
insurance companies understand how well their customers actually drive. Even
government election campaigns can be optimized using big data analytics.

2. Understanding and Optimizing Business Processes

Big data is also increasingly used to optimize business processes. Retailers are
able to optimize their stock based on predictions generated from social media data, web
search trends and weather forecasts. One particular business process that is seeing a | ot
of big data analytics is supply chain or delivery route optimization. Here, geographic
positioning and radio frequency identification sensors are used to track goods or delivery
vehicles and optimize routes by integrating live traffic data, etc. HR business
processes are also being improved using big data analytics. This includes the
optimization of talent acquisition — Moneyball style, as well as the measurement of
company culture and staff engagement using big data tools

3. Personal Quantification and Performance Optimization

Big data is not just for companies and governments but also for all of us
individually.

We can now benefit from the data generated from wearable devices such as smart

watches or smart bracelets. Take the Up band from Jawbone as an example: the
armband collects data on our calorie consumption, activity levels, and our sleep patterns.
While it gives individuals rich insights, the real value is in analyzing the collective data.
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In Jawbone’s case, the company now collects 60 years worth of sleep data every
night. Analyzing such volumes of data will bring entirely new insights that it can feed
back to individual users. The other area where we benefit from big data analytics is
finding love - online this is. Most online dating sites apply big data tools and
algorithms to find us the most appropriate matches.

4. Improving Healthcare and Public Health

The computing power of big data analytics enables us to decode entire DNA
strings in minutes and will allow us to find new cures and better understand and predict
disease patterns. Just think of what happens when all the individual data from smart
watches and wearable devices can be used to apply it to millions of people and their
various diseases. The clinical trials of the future won’t be limited by small sample sizes
but could potentially include everyone! Big data techniques are already being used to
monitor babies in a specialist premature and sick baby unit. By recording and analyzing
every heart beat and breathing pattern of every baby, the unit was able to develop
algorithms that can now predict infections 24 hours before any physical symptoms
appear. That way, the team can intervene early and save fragile babies in an environment
where every hour counts. What’s more, big data analytics allow us to monitor and predict
the developments of epidemics and disease outbreaks. Integrating data from medical
records with social media analytics enables us to monitor flu outbreaks in real-time,
simply by listening to what people are saying, i.e. “Feeling bubbish today - in bed with a
cold”.

5. Improving Sports Performance

Most elite sports have now embraced big data analytics. We have the IBM
SlamTracker tool for tennis tournaments; we use video analytics that track the
performance of every player in a football or baseball game, and sensor technology in
sports equipment such as basket balls or golf clubs allows us to get feedback (via smart
phones and cloud servers) on our game and how to improve it. Many elite sports teams
also track athletes outside of the sporting environment — using smart technology to track
nutrition and sleep, as well as social media conversations to monitor emotional wellbeing.

6. Improving Science and Research

Science and research is currently being transformed by the new possibil ities big
data brings. Take, for example, CERN, the Swiss nuclear physics lab with its Large
Hadron Collider, the world’s largest and most powerful particle accelerator. Experiments
to unlock the secrets of our universe — how it started and works - generate huge amounts
of data. The CERN data center has 65,000 processors to analyze its 30 petabytes of data.

However, it uses the computing powers of thousands of computers distributed
across 150 data centers worldwide to analyze the data. Such computing powers can be
leveraged to transform so many other areas of science and research.

7. Optimizing Machine and Device PerformanceBig data analytics help machines
and devices become smarter and more autonomous.

Prepared by Dr.V.Sangeetha Department of CS,CA & IT, KAHE Page




KARPAGAM ACADEMY OF HIGHER EDUCATION

== CLASS: | MSC CS COURSE NAME: BIGDATA ANALYTICS
faRFAGEN COURSE CODE: 18CSP103 UNIT: I(WHAT IS BIG DATA) BATCH-2018-2020

Under Section 3 of UGC Act, 1956 |

For example, big data tools are used to operate Google’s self-driving car. The
Toyota Prius is fitted with cameras, GPS as well as powerful computers and sensors to
safely drive on the road without the intervention of human beings. Big data tools are also
used to optimize energy grids using data from smart meters. We can even use big data
tools to optimize the performance of computers and data warehouses.

8. Improving Security and Law Enforcement.

Big data is applied heavily in improving security and enabling law enforcement. |
am sure you are aware of the revelations that the National Security Agency (NSA) in the
U.S. uses big data analytics to foil terrorist plots (and maybe spy on us). Others use big
data techniques to detect and prevent cyber attacks. Police forces use big data tools to
catch criminals and even predict criminal activity and credit card companies use big data
use it to detect fraudulent transactions.

9. Improving and Optimizing Cities and Countries

Big data is used to improve many aspects of our cities and countries. For example,
it allows cities to optimize traffic flows based on real time traffic information as well as
social media and weather data. A number of cities are currently piloting big data analytics
with the aim of turning themselves into Smart Cities, where the transport infrastructure
and utility processes are all joined up. Where a bus would wait for a delayed train and
where traffic signals predict traffic volumes and operate to minimize jams.

10. Financial Trading

My final category of big data application comes from financial trading. High-
Frequency Trading (HFT) is an area where big data finds a lot of use today. Here, big
data algorithms are used to make trading decisions. Today, the majority of equity trading
now takes place via data algorithms that increasingly take into account signals from
social media networks and news websites to make, buy and sell decisions in split
seconds.

A Convergence of Key Trends

Steve Lucas, is the Global Executive Vice President and General Manager, SAP
Database & Technology at SAP. He’s an experienced player in the Big Data analytics
space, and we ’re delighted that he agreed to share some of his insights with us. First of
all, according to Lucas, it’s important to remember that big companies have been
collecting and storing large amounts of data for a long time. From his perspective, the
difference between “Old Big Data” and “New Big Data” is accessibility. Here ’s a brief
summary of our interview:

Companies have always kept large amounts of information. But until recently,
they stored most of that information on tape. While it ’s true that the amount of data in
the world keeps growing, the real change has been in the ways that we access that data
and use it to create value.
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Today, you have technologies like Hadoop, for example, that make it functionally
practical to access a tremendous amount of data, and then extract value from it. The
availability of lower-cost hardware makes it easier and more feasible to retrieve and
process information, quickly and at lower costs than ever before.

So it ’s the convergence of several trends—more data and less expensive, faster
hardware—that ’s driving this transformation. Today, we’ve got raw speed at an
affordable price. That cost/benefit has really been a game changer for us.

That’s first and foremost—raw horsepower. Next is the ability to do that real-time
analysis on very complex sets of data and models, so it ’s not just let me look at my
financials or let me look at marketing information. And finally, we now have the ability
to find solutions for very complex problems in real time.

We asked Steve Lucas to offer some examples of scenarios in which the ability to
analyze Big Data in real time is making an impact. Here ’s what he told us:

A perfect example would be insurance companies. They need to know the answers to
questions like this: As people age, what kinds of different services will they need from
us?

In the past, the companies would have been forced to settle for general answers. Today,
they can use their data to find answers that are more specific and significantly more
useful. Here are some examples that Lucas shared with us from the insurance and retail
industries:

You don’t have to guess. You can look at actual data, from real customers. You can
extract and analyze every policy they’ve ever held. The answers to your questions are
buried in this kind of massive mound of data—potentially petabytes worth of data if you
consider all of your insurance customers across the lifespan of their policies.

It ’s unbelievable how much information exists. But now you’ve got to go from the level
of petabytes and terabytes down to the level of a byte. That’s a very complex process. But
today you can do it—you can compare one individual to all the other people in an age
bracket and perform an analysis, in real time. That ’s pretty powerful stuff. Imagine if a
customer service rep had access to that kind of information in real time. Think of all the
opportunities and advantages there would be, for the company and for the

customer.

Here’s another example: You go into a store to buy a pair of pants. Y ou take the pants up
to the cash register and the clerk asks you if you would like to save 10 percent off your
purchase by signing up for the store ’s credit card.
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99.9 percent of the time, you ’re going to say “no.” But now let ’s imagine if the store
could automatically look at all of my past purchases and see what other items | bought
when | came in to buy a pair of pants—and then offer me 50 percent off a similar
purchase? Now that would be relevant to me. The store isn ’t offering me another lame
credit card—it ’s offering me something that I probably want, at an attractive price.

The two scenarios described by Lucas aren ’t fantasies. Yesterday, the cost of real-time
data analysis was prohibitive. Today, real-time analytics have become affordable. As
aresult, market-leading companies are already using Big Data Analytics to improve sales
revenue, increase profi ts, and do a better job of serving customers.

Before moving on, it ’s worth repeating that not all new Big Data technology is
opensource. For example, SAP successfully entered the Big Data market with
SAPHANA, an in-memory database platform for real-time analytics and applications.
Products like SAP HANA are reminders that suppliers of proprietary solutions, such as
SAP, SAS, Oracle, IBM, and Teradata, are playing—and will obviously continue to
play—signifi cant roles in the evolution of Big Data analytics.

Unstructured Data

Unstructured data is information that either does not have a predefined data model and/or
does not fit well into a relational database. Unstructured information is typically text
heavy, but may contain data such as dates, numbers, and facts as well. The term semi-
structured data is used to describe structured data that does not fit into a formal structure
of data models. However, semi-structured data does contain tags that separate semantic
elements, which includes the capability to enforce hierarchies within the data.

The amount of data (all data, everywhere) is doubling every two years. Most new data is
unstructured. Specifically, unstructured data represents almost 80 percent of new data,
while structured data represents only 20 percent. Unstructured data tends to
growexponentially, unlike structured data, which tends to grow in a more linear fashion.
Unstructured data is vastly underutilized.

Mining Unstructured Data

Many organizations believe that their unstructured data stores include information that
could help them make better business decisions. Unfortunately, it's often very difficult to
analyze unstructured data. To help with the problem, organizations have turned to a
number of different software solutions designed to search unstructured data and extract
important information. The primary benefit of these tools is the ability to glean actionable
information that can help a business succeed in a competitive environment.
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Because the volume of unstructured data is growing so rapidly, many enterprises also
turn to technological solutions to help them better manage and store their unstructured
data. These can include hardware or software solutions that enable them to make the most
efficient use of their available storage space.

Unstructured Data and Big Data

As mentioned above, unstructured data is the opposite of structured data. Structured data
generally resides in a relational database, and as a result, it is someti mes called
"relational data.” This type of data can be easily mapped into pre-designed fields. For
example, a database designer may set up fields for phone numbers, zip codes and credit
card numbers that accept a certain number of digits. Structured data has been or can be
placed in fields like these. By contrast, unstructured data is not relational and doesn't fit
into these sorts of pre-defined data models.

In addition to structured and unstructured data, there's also a third category: semi -
structured data. Semi-structured data is information that doesn't reside in a relational
database but that does have some organizational properties that make it easier to analyze.
Examples of semi-structured data might include XML documents and NoSQL

databases.

The term "big data” is closely associated with unstructured data. Big data refers to
extremely large datasets that are difficult to analyze with traditional tools. Big data can
include both structured and unstructured data, but IDC estimates that 90 percent of big
data is unstructured data. Many of the tools designed to analyze big data can handl
unstructured data.

Implementing Unstructured Data Management

Organizations use of variety of different software tools to help them organize and manage
unstructured data. These can include the following:

Big data tools: Software like Hadoop can process stores of both unstructured and
structured data that are extremely large, very complex and changing rapidly.

Business intelligence software: Also known as Bl, this is a broad category of analytics,
data mining, dashboards and reporting tools that help companies make sense of their
structured and unstructured data for the purpose of making better business decisions. [
Data integration tools: These tools combine data from disparate sources so that they can
be viewed or analyzed from a single application. They sometimes include the capability
to unify structured and unstructured data.

Document management systems: Also called “enterprise content management
systems,” a DMS can track, store and share unstructured data that is saved in the form of
document files.

Information management solutions: This type of software tracks structured and
unstructured enterprise data throughout its lifecycle.

Search and indexing tools: These tools retrieve information from unstructured

data files such as documents, Web pages and photos.
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Industry Examples of Big Data

10 industry verticals that are using big data, industry-specific challenges that these
industries face, and how big data solves these challenges.
A study of 16 projects in 10 top investment and retail banks shows that the challenges in

this industry include: securities fraud early warning, tick analytics, card fraud detection,
archival of audit trails, enterprise credit risk reporting, trade visibility, customer data
transformation, social analytics for trading, IT operations analytics, and IT policy
compliance analytics, among others.

The Securities Exchange Commission (SEC) is using big data to monitor financial
market activity. They are currently using network analytics and natural language
processors to catch illegal trading activity in the financial markets.

Retail traders, Big banks, hedge funds and other so-called ‘big boys’ in the financial
markets use big data for trade analytics used in high frequency trading, pre-trade
decision-support analytics, sentiment measurement, Predictive Analytics etc.

Since consumers expect rich media on-demand in different formats and in a variety of
devices, some big data challenges in the communications, media and entertainment
industry include:

e Collecting, analyzing, and utilizing consumer insights
e Leveraging mobile and social media content
e Understanding patterns of real-time, media content usage

Applications of big data in the Communications, media and entertainment industry

Organizations in this industry simultaneously analyze customer data along with
behavioral data to create detailed customer profiles that can be used to:

o Create content for different target audiences
¢ Recommend content on demand

Measure content performance

A case in point is the Wimbledon Championships (YouTube Video) that leverages big
data to deliver detailed sentiment analysis on the tennis matches to TV, mobile, and web
users in real-time.
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Spotify, an on-demand music service, uses Hadoop big data analytics, to collect data
from its millions of users worldwide and then uses the analyzed data to give informed
music recommendations to individual users.

Amazon Prime, which is driven to provide a great customer experience by offering,
video, music and Kindle books in a one-stop shop also heavily utilizes big data.

Big Data Providers in this industry include:Infochimps, Splunk, Pervasive Software, and
Visible Measures

Healthcare Providers

The healthcare sector has access to huge amounts of data but has been plagued by failures
in utilizing the data to curb the cost of rising healthcare and by inefficient systems that
stifle faster and better healthcare benefits across the board.

This is mainly due to the fact that electronic data is unavailable, inadequate, or unusable.
Additionally, the healthcare databases that hold health-related information have made it
difficult to link data that can show patterns useful in the medical field.

Other challenges related to big data include: the exclusion of patients from the decision
making process, and the use of data from different readily available sensors.

Applications of big data in the healthcare sector

Some hospitals, like Beth Israel, are using data collected from a cell phone app, from
millions of patients, to allow doctors to use evidence-based medicine as opposed to
administering several medical/lab tests to all patients who go to the hospital. A battery of
tests can be efficient but they can also be expensive and usually ineffective.

Free public health data and Google Maps have been used by the University of Florida to
create visual data that allows for faster identification and efficient analysis of healthcare
information, used in tracking the spread of chronic disease.

Education

From a technical point of view, a major challenge in the education industry is to
incorporate big data from different sources and vendors and to utilize it on platforms that
were not designed for the varying data.

From a practical point of view, staff and institutions have to learn the new data
management and analysis tools.
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On the technical side, there are challenges to integrate data from different sources, on
different platforms and from different vendors that were not designed to work with one
another.

Politically, issues of privacy and personal data protection associated with big data used
for educational purposes is a challenge.

Manufacturing and Natural Resources

Increasing demand for natural resources including oil, agricultural products, minerals,
gas, metals, and so on has led to an increase in the volume, complexity, and velocity of
data that is a challenge to handle.

Similarly, large volumes of data from the manufacturing industry are untapped. The
underutilization of this information prevents improved quality of products, energy
efficiency, reliability, and better profit margins.

Applications of big data in manufacturing and natural resources

In the natural resources industry, big data allows for predictive modeling to support
decision making that has been utilized to ingest and integrate large amounts of data from
geospatial data, graphical data, text and temporal data. Areas of interest where this has
been used include; seismic interpretation and reservoir characterization.

Government
In governments the biggest challenges are the integration and interoperability of big data
across different government departments and affiliated organizations.

Applications of big data in Government

In public services, big data has a very wide range of applications including: energy
exploration, financial market analysis, fraud detection, health related research and
environmental protection.

Some more specific examples are as follows:

Big data is being used in the analysis of large amounts of social disability claims, made to
the Social Security Administration (SSA), that arrive in the form of unstructured data.
The analytics are used to process medical information rapidly and efficiently for faster
decision making and to detect suspicious or fraudulent claims.
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The Food and Drug Administration (FDA) is using big data to detect and study patterns
of food-related illnesses and diseases. This allows for faster response which has led to
faster treatment and less death.

Insurance

Lack of personalized services, lack of personalized pricing and the lack of targeted
services to new segments and to specific market segments are some of the main
challenges.

In a survey conducted by Marketforce challenges identified by professionals in the
insurance industry include underutilization of data gathered by loss adjusters and a
hunger for better insight.

Applications of big data in the insurance industry

Big data has been used in the industry to provide customer insights for transparent and
simpler products, by analyzing and predicting customer behavior through data derived
from social media, GPS-enabled devices and CCTV footage. The big data also allows for
better customer retention from insurance companies.

When it comes to claims management, predictive analytics from big data has been used
to offer faster service since massive amounts of data can be analyzed especially in the
underwriting stage. Fraud detection has also been enhanced.

Retail and Whole sale trade

From traditional brick and mortar retailers and wholesalers to current day e-commerce
traders, the industry has gathered a lot of data over time. This data, derived from
customer loyalty cards, POS scanners, RFID etc. is not being used enough to improve
customer experiences on the whole. Any changes and improvements made have been
quite slow.

Applications of big data in the Retail and Wholesale industry

Big data from customer loyalty data, POS, store inventory, local demographics data
continues to be gathered by retail and wholesale stores.
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In New York’s Big Show retail trade conference in 2014, companies like Microsoft,
Cisco and IBM pitched the need for the retail industry to utilize big data for analytics and
for other uses including:

e Optimized staffing through data from shopping patterns, local events, and so on
¢ Reduced fraud
e Timely analysis of inventory

Transportation

In recent times, huge amounts of data from location-based social networks and high
speed data from telecoms have affected travel behavior. Regrettably, research to
understand travel behavior has not progressed as quickly.

In most places, transport demand models are still based on poorly understood new social
media structures.

Applications of big data in the transportation industry

Some applications of big data by governments, private organizations and individuals
include:

e Governments use of big data: traffic control, route planning, intelligent transport
systems, congestion management (by predicting traffic conditions)

e Private sector use of big data in transport: revenue management, technological
enhancements, logistics and for competitive advantage (by consolidating
shipments and optimizing freight movement)

Energy and Utilities

The image below shows some of the main challenges in the energy and utilities industry.
Applications of big data in the energy and utilities industry

Smart meter readers allow data to be collected almost every 15 minutes as opposed to
once a day with the old meter readers. This granular data is being used to analyze
consumption of utilities better which allows for improved customer feedback and better
control of utilities use.
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In utility companies the use of big data also allows for better asset and workforce
management which is useful for recognizing errors and correcting them as soon as
possible before complete failure is experienced.

Web Analytics

Web analytics is the measurement, collection, analysis and reporting of web data for
purposes of understanding and optimizing web usage. Web analytics is not just a tool for
measuring web traffic but can be used as a tool for business and market research, and to
assess and improve the effectiveness of a web site. The following are the some of the web
analytic metrics: Hit, Page view, Visit / Session, First Visit / First Session,Repeat Visitor,
New Visitor, Bounce Rate, Exit Rate, Page Time Viewed / Page Visibility Time / Page
View Duration, Session Duration / Visit Duration. Average Page View Duration, and
Click path etc.
Most people in the online publishing industry know how complex and onerous it could be
to build an infrastructure to access and manage all the Internet data within their own IT
department. Back in the day, IT departments would opt for a four-year project and
millions of dollars to go that route. However, today this sector has built up an ecosystem
of companies that spread the burden and allow others to benefit.
Avinash Kaushik believes there is one interesting paradigm shift that the Web mandates,
that corporate information officers (CIOs) are and will continue to lose massive amounts
of control over data and create large bureaucratic organizations whose only purpose is to
support, collect, create, mash data, and be in the business of data “puking.” He believes
such CIOs are “losing control in spades’:
One of the interesting things that | had to grapple with as | embraced the Web and moved
to the Web is that the primary way in which data gets collected, processed and stored, and
accessed is actually at a third party. | did not have servers any more. | did not actually
have implementations. | actually had to massively reduce the site of my implementation
and data massaging and data serving and data banking team and rather massively expand
the team that analyzes the data. This is the psychologically hard thing for me to do. When
I was the BI person that’s basically where most of the money of the company went. A
little bit then went on analysts.

Why use big data tools to analyse web analytics data?

Web event data is incredibly valuable

It tells you how your customers actually behave (in lots of detail), and how that

varies

Between different customers

For the same customers over time. (Seasonality, progress in customer

journey)

How behaviour drives value

It tells you how customers engage with you via your website / webapp
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How that varies by different versions of your product
How improvements to your product drive increased customer satisfaction
and lifetime value
It tells you how customers and prospective customers engage with your different
marketing campaigns and how that drives subsequent behaviour
Deriving value from web analytics data often involves very bespoke analytics
The web is a rich and varied space! E.g.
Bank
Newspaper
Social network
Analytics application
Government organisation (e.g. tax office)
Retailer
Marketplace
For each type of business you’d expect different :
Types of events, with different types of associated datae
Ecosystem of customers / partners with different types of relationships
Product development cycle (and approach to product development)
Types of business questions / priorities to inform how the data is
analysed
Web analytics tools are good at delivering the standard reports that are common
across different business types...
Where does your traffic come from e.g.
« Sessions by marketing campaign / referrer
« Sessions by landing page
Understanding events common across business types (page views, transactions,
‘goals’) e.g.
« Page views per session
* Page views per web page
« Conversion rate by traffic source
» Transaction value by traffic source
Capturing contextual data common people browsing the web
* Timestamps
* Referer data
» Web page data (e.g. page title, URL)
* Browser data (e.g. type, plugins, language)
« Operating system (e.g. type, timezone)
 Hardware (e.g. mobile / tablet / desktop, screen resolution, colour depth)
Social and Affiliate Marketing
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Big Data and Marketing
Dan Springer, CEO of Responsys, defines the new school of marketing: “Today’s
consumers have changed. They’ve put down the newspaper, they fast forward through
TV commercials, and they junk unsolicited email. Why? They have new options that
better fit their digital lifestyle. They can choose which marketing messages they receive,
when, where, and from whom. They prefer marketers who talk with them, not at
them.

New School marketers deliver what today’s consumers want: relevant interactive

communication across the digital power channels: email, mobile, social, display
and the web.”

Big Data and the New School of Marketing

Dan Springer, CEO of Responsys, defines the new school of marketing: “Today’s
consumers have changed. They’ve put down the newspaper, they fast forward through
TV commercials, and they junk unsolicited email. Why? They have new options that
better fit their digital lifestyle. They can choose which marketing messages they receive,
when, where, and from whom. They prefer marketers who talk with them, not at them.
New School marketers deliver what today’s consumers want: relevant interactive
communication across the digital power channels: email, mobile, social, display and the
web.”

Consumers Have Changed. So Must Marketers.

While using a lifecycle model is still the best way to approach marketing, today’s
new cross-channel customer is online, offline, captivated, distracted, satisfied, annoyed,
vocal, or quiet at any given moment. The linear concept of a traditional funnel, or evena
succession of lifecycle “stages,” is no longer a useful framework for planning marketing
campaigns and programs.

Today’s cross-channel consumer is more dynamic, informed, and unpredictable
than ever. Marketers must be ready with relevant marketing at a moment’s notice.
Marketing to today’s cross-channel consumer demands a more nimble, holistic approach,
one in which customer behavior and preference data determine the content and timing—
and delivery channel—of marketing messages. Marketing campaigns should be cohesive:
content should be versioned and distributable across multiple channels. Marketers should
collect holistic data profiles on consumers, including channel response and preference
data, social footprint/area of influence, and more. Segmentation strategies should now
take into account channel preferences.

Marketers can still drive conversions and revenue, based on their own needs, with

targeted campaigns sent manually, but more of their marketing should be driven
by and sent via preferred channels in response to—individual customer behaviors and
events. How can marketers plan for that? Permission, integration, and automation are the
keys, along with a more practical lifecycle model designed to make every acquisition
marketing investment result in conversion, after conversion, after conversion.

The Right Approach: Cross-Channel Lifecycle Marketing
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Cross-Channel Lifecycle Marketing really starts with the capture of customer
permission, contact information, and preferences for multiple channels. It also requires
marketers to have the right integrated marketing and customer information systems, so
that (1) they can have complete understanding of customers through stated preferences
and observed behavior at any given time; and (2) they can automate and optimize their
programs and processes throughout the customer lifecycle. Once marketers have that,
they need a practical framework for planning marketing activities. Let’s take a look at the
various loops that guide marketing strategies and tactics in the Cross-Channel

Lifecycle Marketing approach: conversion, repurchase, stickiness, win-back, and
re permission (see figure) New School of Marketing

The Avon Lady has been doing it for over a century. Tupperware parties made
buying plastics acceptable back in the 1940s. Word-of-mouth marketing has been the
most powerful form or marketing since before the Internet was an idea in Tim Berners-
Lee ’s mind and well before Mark Zuckerberg ever entered that now-famous Harvard
dorm room. It ’s really just a VERY big Tupperware party. — Greg Doran, Founder and
CEO of TipSpring What Berners-Lee ’s and Zuckerberg ’s ground-breaking concepts
andinventions do for word-of-mouth marketers is provide a backbone to bring proven
marketing concepts outside of the living room to a scale never before seen.

The concept of affiliate marketing, or pay for performance marketing on the
Internet is often credited to William J. Tobin, the founder of PC Flowers & Gifts. In the
early 1990s Tobin was granted patents around the concept of an online business
rewarding another site (an affiliate site) for each referred transaction or purchase.
Amazon.com launched its own affi liate program in 1996 and middleman affi liate
networks like Linkshare and CommissionJunction emerged preceding the 1990s Internet
boom, providing the tools and technology to allow any brand to put affiliate marketing
practices to use. Today, one would be hard pressed to find a major brand that does not
have a thriving affiliate program. Today, industry analysts estimate affiliate marketing to
be a $3 billion industry. It ’s an industry that largely goes anonymous. Unlike email and
banner advertising, affiliate marketing is a behind the scenes channel most consumers are
unaware of. In 2012, the emergence of the social web brings these concepts together.
What only professional affiliate marketers could do prior to Facebook, Twitter, and
Tumblr, now any consumer with a mouse can do.

Above and beyond the removal of barriers the social web brings to affiliate marketing, it
also brings into the mix the same concepts behind the Avon Lady and Tupperware
party—product recommendations from a friend network. As many detailed studies have
shown, most people trust a recommendation from the people they know. While
professional affiliate marketing sites provide the aggregation of many merchant offers on
one centralized site, they completely lack the concept of trusted source
recommendations. Using the backbone and publication tools created by companies like
Facebook and Twitter, brands will soon fi nd that rewarding their own consumers for
their advocacy is a required piece of their overall digital marketing mix. What ’s old is
new again. While not every company in the past had the resources or know how to build
an army of Avon Ladies, today there is no excuse. The tools are available to them all and
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the scale is exponentially larger than ever before. Anyone can recommend a product
through the click of a mouse. No more parties needed.

Empowering Marketing with Social Intelligence We also spoke with Niv Singer,
Chief Technology Officer at Tracx, a social media intelligence software provider. Niv
had quite a bit to say about the big data challenges faced in the social media realm and
how it ’s impacting the way business is done today—and in the future. As a result of the
growing popularity and use of social media around the world and across nearly every
demographic, the amount of user-generated content—or “big data”—created is immense,
and continues growing exponentially. Millions of status updates, blog posts, photographs,
and videos are shared every second.

Successful organizations will not only need to identify the information relevant to
their company and products—but also be able to dissect it, make sense of it, and respond
to it—in real time and on a continuous basis, drawing business intelligence—or
insights—that help predict likely future customer behavior. And if that sounds like a tall
and complex order, that ’s because it is. Singer explains how this can be a challenging: It
can sometimes be a real challenge to unify social profiles for a single user who may be
using different names or handles on each of their social networks, so we ’ve built an
algorithm that combs through key factors including content of posts, and location, among
others, to provide a very robust identity unification.

This brings us to the topic of influence and the age old debate of “who is an
influencer?” To some brands, influence is measured purely by reach and to others, true
influence is more of a function of quality and thoughtfulness of posts showing a real
understanding of a given topic, and yet others gauge influence via social engagement or
conversations. Because influence is so subjective, Singer believes the client should have
the flexibility to sort influencers by any of these characteristics:

Very intelligent software is required to parse all that social data to define things
like the sentiment of a post. We believe using a system that ’s also able to learn over time
what that sentiment means to a specific client or brand and then represent that data with
increased levels of accuracy provides clients a way to “train” a social platform to measure
sentiment more closely to the way they would be doing it manually themselves. We also
know it ’s important for brands to be able to understand the demographic information of
the individual driving social discussions around their brand such as gender, age, and
geography so they can better understand their customers and better target campaigns and
programs based on that knowledge.

In terms of geography, Singer explained that they are combining social check-in
data from Facebook, Foursquare, and similar social sites and applications over maps to
showbrands at the country, state/region, state, and down to the street level where
conversations are happening about their brand, products, or competitors. This capability
enables marketers with better service or push coupons in real time, right when someone
states a need, offering value, within steps from where they already are, which has
immense potential to drive sales and brand loyalty.
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These challenges are in the forefront of technology, but also require very creative
people and solutions. Every component in the system must be able to be distributed
across multiple servers that don ’t rely on each other. No single point of failure is
allowed—the data must therefore be replicated and stored on different machines, but
should still be consistent. The data is later accessed in unpredictable ways. Singer likes to
use an analogy to a book in a library:

Finding a book by title or ISBN number is easy, even in a very big library.
Finding, or counting, all the books written by specifi ¢ authors is also relatively easy. It
gets a little more complicated when we try to locate all the books written in a certain
year, since we usually keep the books on shelves and sort them according to the author. If
we need to count the number of books that contain the word “data” in their title written
every year, it gets even more complicated. . . and when we need to locate all the books
that contain the phrase “big data” in them, well, you can imagine.

Fundamentally, Singer doesn ’t view social data as a silo and, instead, believes
that the real power comes in mining social data for business intelligence, not only for
marketing,but also for customer support and sales. As a result, they’ve created a system
from the ground up that was architected to be open. It ’s designed to be a data
management system that just happens to be focused on managing unstructured social
data, but we can easily integrate with other kinds of data sets. It was built with
theexpectation that social data would not live in an island, but would be pushed out to
other applications to provide added business value and insights and that they would be
pulling external data in.

This open approach like Singer is suggesting is extremely important because it
enables businesses to take action with the data! Examples include integration with CRM
systems like Salesforce.com and Microsoft Dynamics to enable companies to get a more
holistic view of what ’s going with their clients by supplementing existing data sets that
can be more static in nature with the social data set, which is more dynamic and real-
time. Another example is integration with popular analytics platforms like Google
Analytics and Omniture, so marketers can see a direct correlation and payoff of social
campaigns
through improved social sentiment or an increase in social conversations around their
brand or product.

Where does Singer think this is all headed next? To the next big holy grail: an
ability to take all this unstructured data and identify a customer ’s intent to buy: Customer
intent is the big data challenge we ’re focused on solving. By applying intelligent
algorithms and complex logic with very deep, real-time text analysis, we ’re able to group
customers in to buckets such as awareness, opinion, consideration, preference and
purchase. That ability let s marketers create unique messages and offers for people along
each phase of the purchase process and lets sales more quickly identify qualifi ed sales
prospects.
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One of Tracx customers is Attention, a heavily data-driven social media
marketing agency also based in NYC. The Attention team uses the platform as the
backbone of their social market research. Attention s CEO and Founder, Curtis
Hougland, had this to say about Big Data ’s impact on marketing: Social media is the
world ’s largest and purest focus group.

Marketers now have the opportunity to mine social conversations for purchase
intent and brand lift through Big Data. So, marketers can communicate with consumers
when they are emotionally engaged, regardless of the channel. Since this data is captured
in real-time, Big Data is coercing marketing organizations into moving more quickly to
optimize media mix and message as a result of these insights.

Since this data sheds light on all aspects of consumer behavior, companies are
eliminating silos within the organization to align data to insight to prescription across
channels, across media, and across the path to purchase. The days of Don Draper are
over, replaced by a union of creative and quant. The capability to understand a customer
’s intent that Hougland and Singer are referring to is not only good for the corporations; it
’s also a helpful capability for the client too. Think about it, most people communicate
socially because they are looking to share, complain, or find something they need.
Wouldn’t it be great if someone was listening and knew your intent so that they can
provide customer assistance or get you what you need for the best price?

Fraud and Big Data

Fraud is intentional deception made for personal gain or to damage another
individual. One of the most common forms of fraudulent activity is credit card fraud. The
credit card fraud rate in United States and other countries is increasing. As per Javelin ’s
research, “8th Annual Card Issuers’ Safety Scorecard: Proliferation of Alerts Lead to
Quicker Detection Time and Lower Fraud Costs,” credit card fraud incidence increased
87 percent in 2011 culminating in an aggregate fraud loss of $6 billion. 2

However, despite the significant increase in incidence, total cost of credit card
fraud increased only 20 percent. The comparatively small rise in total cost can be
attributed to an increasing sophistication of fraud detection mechanisms. According to the
Capgemini Financial Services Team:Even though fraud detection is improving, the rate
of incidents is rising. This means banks need more proactive approaches to prevent fraud.
While issuers’ investments in detection and resolution has resulted in an infl ux of
customerfacing tools and falling average detection times among credit card fraud victims,
the rising incidence rate indicates that credit card issuers should prioritize preventing
fraud.

Social media and mobile phones are forming the new frontiers for fraud. Despite
warnings that social networks are a great resource for fraudsters, consumers are still
sharing a significant amount of personal information frequently used to authenticate a
consumer ’s identity. Those with public profiles (those visible to everyone) were
more likely to expose this personal information. According to Javelin ’s “2012 Identity
Fraud Report: Social Media and Mobile Forming the New Fraud Frontier,” 68 percent of

Prepared by Dr.V.Sangeetha Department of CS,CA & IT, KAHE Page




A

KARPAGAM ACADEMY OF HIGHER EDUCATION

== CLASS: 1 MSC CS COURSE NAME: BIGDATA ANAL YTICS

{oe

RARFASAM COURSE CODE: 18CSP103 UNIT: I(WHAT IS BIG DATA) BATCH-2018-2020

people with public social media profiles shared their birthday information (with 45
percent sharing month, date, and year); 63 percent shared their high school name;

18 percent shared their phone number; and 12 percent shared their pet ’s name—all are
prime examples of personal information a company would use to verify your identity.

In order to prevent the fraud, credit card transactions are monitored and checked in near
real time. If the checks identify pattern inconsistencies and suspicious activity, the
transaction is identified for review and escalation.

The Capgemini Financial Services team believes that due to the nature of data
streams and processing required, Big Data technologies provide an optimal technology
solution based on the following three Vs:

1. High volume. Years of customer records and transactions (150 billionlrecords per
year)

2. High velocity.Dynamic transactions and social media information

3. High variety. Social media plus other unstructured data such as customer emails, call
center conversations, as well as transactional structured data Capgemini ’s new fraud Big
Data initiative focuses on flagging the suspicious credit card transactions to prevent
fraud in near real-time via multi-attribute monitoring. Real-time inputs involving
transaction data and customers records are monitored via validity checks and detection
rules. Pattern recognition is performed against the data to score and weight individual
transactions across each of the rules and scoring dimensions.

A cumulative score is then calculated for each transaction record and compared
against thresholds to decide if the transaction is potentially suspicious or not. The
Capgemini team pointed out that they use an open-source weapon named Elastic Search,
which is a distributed, free/open-source search server based on Apache Lucene (see
Figure 2.2). It can be used to search all kind of documents at near real-time. They use the
tool to index new transactions, which are sourced in real-time, which allows analytics to
run in a distributed fashion utilizing the data specific to the index. Using this tool, large
historical data sets can be used in conjunction with real-time data to identify deviations
from typical payment patterns. This Big Data component allows overall historical
patterns to be compared and contrasted, and allows the number of attributes and
characteristics about consumer behavior to be very wide, with little impact on overall
performance.

Once the transaction data has been processed, the percolator query then performs
the functioning of identifying new transactions that have raised profiles. Percolator is a
system for incrementally processing updates to large data sets. Percolator is the
technology that Google used in building the index—that links keywords and URLs—
used to answer searches on the Google page.

Percolator query can handle both structured and unstructured data. This provides
scalability to the event processing framework, and allows specific suspicious transactions
to be enriched with additional unstructured information—phone location/geospatial
records, customer travel schedules, and so on.
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This ability to enrich the transaction further can reduce false positives and
increase the experience of the customer while redirecting fraud efforts to actual instances
of suspicious activity.

Another approach to solving fraud with Big Data is social network analysis (SNA). SNA
is the precise analysis of social networks. Social network analysis views social
relationships and makes assumptions. SNA could reveal all individuals involved in
fraudulent activity, from perpetrators to their associates, and understand theirrelationships
and behaviors to identify a bust out fraud case.

According to a recent article in bankersonline.com posted by Experian, “bust out” is a
hybrid credit and fraud problem and the scheme is typically defi ned by the following
behavior:

m The account in question is delinquent or charged-off.

m The balance is close to or over the limit.

m One or more payments have been returned.

m The customer cannot be located.

m The above conditions exist with more than one account and/or financial institution.

There are some Big Data solutions in the market like SAS ’s SNA solution, which helps
institutions and goes beyond individual and account views to analyze all related activities
and relationships at a network dimension. The network dimension allows you to visualize
social networks and see previously hidden connections and relationships, which
potentially could be a group of fraudsters. Obviously there are huge reams of data
involved behind the scene, but the key to SNA solutions like SAS ’s is the visualization
techniques for users to easily engage and take action.
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Other potential data sources

* Customer emails

» Interactions with call centers
* Social media information

» Customer history
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Figure 2.2 Fraud Detection Powered by Near Real-Time Event Processing Framework
Source: © 2012 Capgemini.

Risk and Big Data

Many of the world ’s top analytics professionals work in risk management. It
would be an understatement to say that risk management is data-driven—without
advanced data analytics, modern risk management would simply not exist. The two most
common types of risk management are credit risk management and market risk
management. A third type of risk, operational risk management, isn ’t as common as
credit and market risk.

The tactics for risk professionals typically include avoiding risk, reducing the
negative effect or probability of risk, or accepting some or all of the potential
consequences in exchange for a potential upside gain. Credit risk analytics focus on past
credit behaviors to predict the likelihood that a borrower will default on any type of debt
by failing to make payments which they obligated to do. For example, “Is this person
likely to default on their $300,000 mortgage?”
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Market risk analytics focus on understanding the likelihood that the value of a
portfolio will decrease due to the change in stock prices, interest rates, foreign exchange
rates, and commodity prices. For example, “Should we sell this holding if the price drops
another 10 percent?”

Credit Risk Management

Credit risk management is a critical function that spans a diversity of businesses
across a wide range of industries. Ori Peled is the American Product Leader for
MasterCard Advisors Risk & Marketing Solutions. He brings several years of
information services experience in his current role with MasterCard and having served in
various product development capacities at Dun & Bradstreet. Peled shares his insight
with us on credit risk:

Whether you ’re a small B2B regional plastics manufacturer or a large global
consumer fi nancial institution, the underlying credit risk principles are essentially the
same: driving the business using the optimal balance of risk and reward. Traditionally,
credit risk management was rooted in the philosophy of minimizing losses. However,
over time, credit risk professionals and business leaders came to understand that there are
acceptable levels of risk that can boost profitability beyond what would normally have
been achieved by simply focusing on avoiding write-offs. The shift to the more profitable
credit risk management approach has been aided in large part to an ever-expanding
availability of data, tools, and advanced analytics.

Credit risk professionals are stakeholders in key decisions that address all aspects
of a business, from finding new and profitable customers to maintaining and growing
relationships with existing customers. Maximizing the risk and reward opportunities
requires that risk managers understand their customer portfolio, allowing them to
leverage a consistent credit approach while acknowledging that you can ’t treat every
customer the same. As businesses grow, what starts out as a manual and judgmental
process of making credit decisions gives way to a more structured and increasingly
automated process in which data-driven decisions becomes the core. Decisions that
impact not only revenue but also operational costs like staffing levels of customer support
representatives or collections agents.

The vast amount of both qualitative and quantitative information available to
credit risk professionals can be overwhelming to digest and can slow down a process with
potential sales at risk. With advanced analytical tools, these abundant and complex data
sources can be distilled into simple solutions that provide actionable insights and are
relatively easy to implement.

As an example, credit scoring solutions allow risk managers to apply a credit
policy more efficiently and consistently across the business. Scoring solutions can take
various data sources and produce a score that computes the odds of a customer behaving
in a specific way.
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Traditional scoring methods focus on predicting the likelihood of delinquency or
bankruptcy but additional scoring solutions can also help companies identify the
profitability potential of customers or from a marketing perspective, the propensity to
spend.

Additionally, companies are leveraging and combining multiple analytical
solutions at the same time—this could be a combination of proprietary scoring solutions
and third party scoring like those provided by specialized analytics providers and the
consumer and commercial bureaus (e.g., Experian, Equifax, D&B, etc.). As you look
across the credit risk management lifecycle, rich data sources and advanced analytics are
instrumental throughout. From a customer acquisition perspective, credit risk managers
decide whether to extend credit and how much. Lacking any previous experience with the
prospect, they depend heavily on third-party credit reports and scores and may assist
marketing organizations in employing customized look-alike models to help identify
prospective best customers.

From an existing customer standpoint, the focus shifts to ongoing account
management and retaining profitable accounts. This requires periodic customer risk
assessments that influence key decisions on credit line increases and decreases. Again,
advanced analytical solutions come into play, especially in larger organizations where the
volume of accounts dictate a need for automated decisioning solutions that leverage
behavior scores and other data sources. Continuous monitoring of an existing portfolio
can also help credit risk managers forecast expected losses and better manage their
collections efforts. Advanced analytics in the collections phase can help identify
customers most likely to pay or even respond to different collection strategies and
approaches.

The future of credit risk management will continue to change as we leverage new
data sources emanating from a highly digital and mobile world. As an example, social
media and cell phone usage data are opening up new opportunities to uncover customer
behavior insights that can be used for credit decisioning. This is especially relevant in the
parts of the world where a majority of the population is unbanked and traditional bureau
data is unavailable.

As Figure 2.3 illustrates, there are four critical parts of the typical credit risk
framework: planning, customer acquisition, account management, and collections. All
four parts are handled in unique ways through the use of Big Data.
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Figure 2.3 Credit Risk Framework
Source: Ori Peled.

Big Data and Algorithmic Trading

Partha Sen is the CEO of Fuzzy Logix, a company that specializes in
highperformance, cross platform in database, and GPU (graphics processing unit)
analytics. Sen spent over 15 years as a quantitative analyst in the financial services
industry. Over the course of his career, he developed over 700 highly parallelized
algorithms in C/C.

He, along with a team of very talented quantitative professionals, now leverages
his formidable expertise to help customers across a number of industries. Sen has seen a
significant shift in the use of data in the financial services industry over the past decade.
“Financial institutions,” he says, “particularly investment banks, have been at the
forefront of applying analytics for risk management, proprietary trading, and portfolio
management.”

As most of you know, many investment banks use algorithmic trading, a highly
sophisticated set of processes in which “insights” are made “actionable” via automated
“decisions.” Algorithmic trading relies on sophisticated mathematics to determine buy
and sell orders for equities, commodities, interest rate and foreign exchange rates,
derivatives, and fixed income instruments at blinding speed.
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A key component of algorithmic trading is determining return and the risk of each
potential trade, and then making a decision to buy or sell. Quantitative risk analysts help
banks develop trading rules and implement these rules using modern technology.
Algorithmic trading involves a huge number of transactions with complex interdependent
data, and every millisecond matters.

It ’s fair to say that these days banks focus more closely on market risk today
than ever before. Market risk is basically the risk due to a fluctuation in the value of
assets in the marketplace. For a given portfolio, you are trying to determine the
probability that the value of the portfolio will fall within a certain threshold within five
days, within seven days, within one month.

With asset volatilities as high as they have been observed in the last few years, a
lot of stress is being put on market risk. Sophisticated methods for managing market risk
depend very heavily of modern technology. Apart from investment banks, corporate and
retail banks also rely very heavily on quantitative techniques. Two areas that readily
come to mind are marketing, where they solicit households for financial products like
credit cards, and credit risk management, where banks try to understand the probability
that borrowers will default on loan. The models used in these areas for future outcomes
are created with huge number of variables.

For example, a model of the default risk for credit cards could be influenced by
demographic factors, whether people have a job or not, what is the growth in the
economy, and interest rates. There can be hundreds of factors or variables for each credit
card. A typical retail bank will evaluate somewhere north of 5,000 factors for
one given model to establish or calculate the probability of each of the borrowers
defaulting. The number of calculations just for the risk factor can easily climb into
billions of calculations being performed to calculate risk for a portfolio. Crunching
Through Complex Interrelated Data

In a frictionless economy, time is the critical driver to gain and sustain a
competitive advantage. Every second, or more correctly, every millisecond counts today.
Banks have graduated from daily evaluation of risk to intra-day risk evaluations.

“Risk management on a daily basis is a thing of the past because there are higher
volatilities,” says Sen of the marketplace today.

“You can see the volatilities unfold in the marketplace when there is an event or
an announcement about macro events—unemployment rate or interest rate going up or
down or important geo-political events.

News often causes uncertainty in the minds of investors and thus volatilities in

fi nancial markets increase. When volatility goes up during the course of a day or
trading session, ith as instantaneous effect on the value of financial instruments.” For
market risk, the data explodes very quickly. Today, the portfolios being evaluated are
quite large and include multiple financial instruments. For example, an investment bank
will have a portfolio of equities, along with a portfolio of options—both calls and puts on
equities.
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In addition, there will be foreign exchange trades, a portfolio of interest rate
instruments, and interest rate derivatives. Some banks may have more complex products
in their portfolios like exotic options—Bermudans, Asian options, digital options, and
such.

An often used convention, according to Sen, is to calculate the mark-to market
value of the underlying financial instruments and thus calculate the risks. To show how
this works, he gave us this example:

Let ’s say that you have an investment bank that has an equity derivative in its
portfolio and the value of this derivative will change in the future. That change is going
to be influenced by the spot price of the underlying stock, the volatility of that stock,
interest rate, and time to maturity.

The convention is that every day you take the value of that derivative and you
perform scenario analysis over a time horizon—the next 30 days—to determine what will
be the value. Will it be $3.00 instead of $10.00 that the bank has on the books? Or will it
be $13.00? In this type of scenario analysis, you create multiple scenarios and price the
derivative against all the scenarios. Even for a single instrument it is possible to have
hundreds of thousands of scenarios. Naturally, when you have hundreds of thousands of
equity derivatives in your portfolio different equities, different maturities, and different
strike prices, the problem of scenario analysis becomes very complex.

Intraday Risk Analytics, a Constant Flow of Big Data To maintain competitive
advantage, banks need to continuously evaluate their models, including the performance
of the production models, and also continuously try to build new models to incorporate
new variables with new and evolving macroeconomic conditions in a faster way. Banks
have also moved from daily risk management to intraday risk management. Intraday risk
management involves pricing the entire portfolio and calculating the risk limits of each of
the counter-parties within the bank ’s portfolio. The problem gets very complex and
computationally intensive.

Let ’s take an example of intraday risk evaluation of equities. The potential
changes within a day include the spot price, the volatility of the underlying equity, and
the risk free rate. If we do some basic scenario analysis—say 100 risk-free rate scenarios
that could manifest themselves during the course of the day—that means calculating 100
scenarios for the spot price of the equity during the course of the day, 100 scenarios for
volatility during the course of the day, and 100 scenarios for risk-free rate during the
course of the day.

For the bank to do their basic scenario analysis, it takes a million calculations for
determining the value at risk for just that one instrument. And it must happen fast enough
so that risk limits on the entire portfolio can be evaluated several times during the course
of the day “The only option that I can currently see,” says Sen, “is to be solving these
problems using a very large amount of parallelized computations and that is only possibly
doable with GPUs.
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Using this type of high performance compute technology, we can determine value
at risk for 100 million scenarios in less than ten milliseconds using just one of these GPU
cards. The real power comes into play when you use multiple cards and parallelize the
entire workload. That ’s when you can do scenario analysis across your entire portfolio in
about 15 minutes.”

Calculating Risk in Marketing

While risk analytics is used for risk management, banks are using risk predictive
analytics for marketing as well. For example, when a bank scores its customers and
prospects for credit card solicitations, it will use some risk management tools as well. In
addition to determining who has a high likelihood of responding to promotional offers,
the bank will want to consider the underlying risk for each of the prospects to whom the
solicitations are being sent.

Without taking into account risk profiles of individuals, bank promotion
responses can result in customers with a higher risk profile. “One of the challenges for
retail banks,” according to Sen, “is to score such large numbers of people for its
marketing initiatives” Given people ’s exact situation, you have to determine what are the
right products to promote. Maybe somebody has a home loan but doesn’t have a credit
card or debit card. In addition, you also have to score your existing customers to
determine the borrowers whose probabilities of not paying on their credit card, or on the
mortgage, is rising. Once you know who these potential defaulters could be, you can see
what you can do to mitigate risk of default. The sheer volume of the population that you
have to score compounds the problem. You have to score it quickly because you have to
take action promptly be it promotion or risk mitigation.

Other Industries Benefit from Financial Services’ Risk Experience Outside of

financial services there are other industries that can benefit from this work, such as retail,
media, and telecommunications. They are following suit to include evaluation of adverse
select in their promotional offers.
While the adoption of analytics has been slower in other industries, momentum is starting
to build around Big Data analytics. Marketing is an area that is clearly more mature in
terms of adopting analytics in the areas of for marketing campaign management, targeted
micromarketing (sending of different offers to different types of people depending on
their likelihood to buy), and market basket analysis, which indicates what people buy
together and more.

For example, in retail, forecasting is a key area where analytics is being applied.
Customer churn analysis has been used by banks to determine who is likely to cancel
their credit card or account. This is the same technique that is being used by
telecommunication companies and retailers today to determine customer defection. Churn
is also a factor used in determining customer lifetime value. Customer lifetime value
indicates how much money a firm can make over the customer ’s lifetime, that is the
period of association of the customer with the firm.
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Companies typically use the customer lifetime value to segment their customers
and determine which are the customers to focus on. The insurance industry today uses
actuarial models for estimating losses.

However, the emerging trend is to use Monte-Carlo simulations for estimating
potential losses in insurance portfolios. These computationally complex models require a
large footprint of hardware in order to handle the massive calculations. The cost of
acquiring and maintaining such hardware sometimes becomes the impediment to
adoption of analytics in enterprises. “With the advent of GPU technology, however, that
will change,” says Sen. Another use for Big Data analytics in banks is identifying
manipulative behavior or fraudulent activities in real-time so that you can mitigate or
penalize the behavior immediately. For this, you have to dig through the voluminous
transactions and find the patterns quickly. “It ’s always good to catch the culprit but by
that time—five years or five days later—a lot of honest players have been
disadvantaged.” And what can you do? “Well, not much. says Sen. However, Sen
observes, “if you can catch it [the fraud] while it ’s happening, then you can focus on
immediate enforcement so the manipulators can ’t twist the prices in the market to
negatively impact the retail investor or even the institutional investor, who is a fair
player. By quickly catching and correcting this market manipulative behavior you ’re
creating a fair trading platform.”

Big Data In Medicine

The new era of data-driven health care is already producing new kinds of heroes.
For example, Murali Ramanathan is co-director, Data Intensive Discovery Institute, State
University of New York at Buffalo. Ramanathan uses Big Data analytics to identify the
genetic variations that predispose individuals to multiple sclerosis (MS). Here ’s a brief
description of what he does, in his own words:

I am not a computer scientist, I *'m a pharmaceutical scientist and work on the role
of environmental factors, interactions between environmental factors in multiple
sclerosis, which is a neurological disease. What we ’ve got are data sets that contain
thousands of genes. Typically, our data sets contain somewhere between 100,000 to
500,000 genetic variations.

Our algorithms identify the interactions (between environmental factors and
diseases) and they also have rapid search techniques built into them. We also want to be
able to do statistical analysis. In our case, we are doing permutation analysis, which can
be very, very time consuming if not properly done. With today ’s technology, we can get
about 500,000 genetic variations in a single patient sample.

Nate Burns, a colleague of Ramanathan ’s at SUNY Buffalo, paints a vivid
description of the challenge facing pioneers of data-intensive quantitative
pharmacology:
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The data set is very large—a 1,000 by 2,000 matrix. What makes it interesting is
when you try to do an interaction analysis for first and second order interactions,
basically each of those 500,000 genetic locations is compared to each of all the rest of the
500,000genetic locations for the fi rst order; then you have to do that twice, so you ’ve
cut 500,000 to a third, for second order interactions and so on.

It becomes exceedingly challenging as you move into more interactions. Basically, a
second order interaction would be 500,000 squared, a third order would be 500,000
cubed, and so on.

The good news is that results from the MS study can potentially help researchers
understand other autoimmune diseases (such as rheumatoid arthritis, diabetes, and lupus)
and neurodegenerative diseases such as Parkinson ’s and Alzheimer ’s. “MS actually
occupies a space between these two categories of diseases,” says Ramanathan. “Our goal
is fi nding the similarities and differences by looking at the data sets.”

Advertising And Big Data

Let ’s take one of the oldest business practices, advertising, which dates back to
the days when ancient Egyptians used Papyrus to make sales banners to promote their
businesses. Back then it was a simple matter of promoting your business through the use
of visual promotional advertising. Now let ’s fast forward to an incredible scene on the
streets of Madison Avenue, New York City, during the 1960s.

Every present-day businessperson smirks in either jealousy or disbelief when they
see the work-life of the advertising executive character from AMC ’s drama Mad Men ,
Donald Draper. Draper ’s character is partially based on Draper Daniels, the creative
head of the Leo Burnett advertising agency in 1950s who created the Marlboro Man
campaign. As Don said, “Just think about it deeply, then forget it . . . then an idea will
jump up in your face.” A bunch of executives ideating about the next big idea over
Manhattan cocktails and Lucky Strike cigarettes wasn ’t that far from reality in those
days. With a history dating back to 1873, Foote, Cone & Belding Worldwide is one of
the oldest providers of advertising and marketing services. Fairfax Cone inherited the
agency from Albert Lasker, who can justifiably be called the founder of the modern
advertising industry. Together with his colleagues, Emerson Foote, and Don Belding,
Cone led the agency for over 30 years.Cone ’s quote was stated around the same time
when companies were using rather primitive sales and marketing tactics to “go see
someone.” Salesmen were lugging Electrolux Vacuum cleaners from house to house
pitching their high-end equipment and competing against manufacturers like Hoover and
Oreck. The salesmen had a tough job because the only customer information they had
was picking a neighborhood where they felt people could afford their product. The truth
is they were not welcome at any home and were greeted with a scowl or totally ignored
by people pretending to not be home. There was one key question each salesman would
ask that increased their chance of being invited in, “Do you own an Electrolux?” If the
answer was yes, the salesman would offer to service their equipment with a tune-up.
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This would result in an infrequent upsell to a new vacuum, but most of the time
they were lucky if they sold a pack of new bags!'While in Great Britain, the firm
launched an advertising campaign with the slogan “Nothing sucks like an Electrolux.”
This clever slogan was accompanied by a visual of the Leaning Tower of Pisa next to the
latest series of the Electrolux vacuum. Since Electrolux is a Scandinavian-based
company, most people thought this double entendre was a blunder. However, the slogan
was deliberate and designed to have “stopping power,” and it certainly succeeded in
grabbing the audience ’s attention. The Electrolux vacuum brand sold very well in Great
Britain for some time and people still remember the slogan. Although the campaign was
rejected in the United States in the late 1960s, some think that this campaign humor
would work in America today, especially during the Super Bowl. The early advertising
executives had a powerful means to reach their audiences, which was billboard,
newspaper, radio, and eventually television. However, their clients were focused on the
big idea because they were desperate to get their messages through these channels. As the
industry matured, they demanded to learn more about their audiences, which created
demand for fi rms such as Nielsen Media Research, which would statistically measure
which television programs are watched by different segments of the population. This
would help the advertisers pick the best place to place their ads (media spend). After
years of refi nement, clever media planning, and the inclusion of more and more data,
marketers got pretty savvy at targeting their ads.

Big Data Feeds the Modern-Day Donald Draper

To get a feel for how Big Data is impacting the advertising market, we sat down with
Randall Beard, who is currently the global head of Nielsen ’s Global Head of Advertiser
Solutions. Essentially what Beard ’s team does is connect what people watch and what
people buy to help their clients optimize advertising and media return on investment. The
Nielsen experience is great, but the best part of interviewing Beard is that before Nielsen
he actually worked on the client side for 25 years at companies such as the big
advertising spender P&G. Needless to say, he knows his stuff.

What ’s driving all of this is not just that they ’re spending a lot of money but
CEOs/CFOs are looking at the chief marketing officers and saying look, if we ’re going
to spend $100 million, $500 million, a billion in advertising and media, show me the
money. Show me this stuff works or we ’re not going to spend the money on it. There
was this huge demand for accountability that ’s driving the need for the marketing heads
to answer these questions. —Randall Beard

Reach, Resonance, and Reaction
Beard explained that big data is now changing the way advertisers address
three related needs:

1. How much do I need to spend? “It ’s basic and fundamental but it ’s amazing
to me that we ’re sitting here in 2012 and advertisers still have a really hard time
answering the question, How much do | need to spend next year? |I know what my
revenue goal is next year, and | know how much profit | need to deliver. What do | need
to spend to deliver that?”

Prepared by Dr.V.Sangeetha Department of CS,CA & IT, KAHE Page




A

KARPAGAM ACADEMY OF HIGHER EDUCATION

="~ C| ASS:| MSC CS COURSE NAME: BIGDATA ANALYTICS
RARFASAM COURSE CODE: 18CSP103 UNIT: I(WHAT IS BIG DATA) BATCH-2018-2020

{oe

2. How do I allocate that spend across all the marketing communication touch
points?“Answering the question, “how do I allocate my marketing communications
spending across paid, owned and earned media is increasingly diffi cult. If you think
about that question, it’s getting harder and harder to answer because of the fragmentation
of media, the rise of digital, and the increasing importance of social media. If I’'m going
to spend money in digital, how much do I allocate to banner versus rich media versus
online video versus search? How about mobile, how about apps? It’s further complicated
by the fact that all these things work together in a complementary manner. You can’t
even think about them as independent things.”

3. How do I optimize my advertising effectiveness against my brand equity and
ROI in real-time. “The old paradigm was I go out and run a campaign. Maybe after the
fact, | measure it . . . maybe . . . try to determine some ROI then plan for the next cycle
of advertising. Basically, advertisers are saying that’s not good enough. I want to know
within days, or at least weeks, how my advertising is performing in the market and what
levers to pull, what knobs to turn, so that I get a higher ROL.”

Given these needs, advertisers need to be able to measure their advertising end to

end. What does this mean?
To start with, they need to identify the people who are most volumetrically responsive to
their advertising. And then answer questions such as: What do those people watch? How
do I reach them? “With more and more data, and the ability to measure what people
watch and buy at the household level, there is the capability to identify those people who
were most volumetrically responsive to your advertising.

Then you can figure out: What TV programs do those people watch? What do
they do online? How do | develop my media plan against that intended audience? That’s
the first part of reach,” explained Beard. Now the second part of the “reach” equation is
to understand if you are actually reaching your desired audience. If you think about the
online world, it’s a world where you can deliver 100 million impressions but you never
really know for sure who your campaign was actually delivered to.

If your intended audience is women aged 18 to 35, of your 100 million
impressions, what percentage of impressions were actually delivered to the intended
audience? What was the reach, what was the frequency, what was the delivery against
the intended audience? For all the great measurement that people can do online, that
hasn’t been well measured historically. This is the other part of reach—delivering your
ads to the right audience.

Let’s now talk about resonance. If you know whom you want to reach and you’re
reaching them efficiently with your media spend, the next question is, are your ads
breaking through? Do people know they’re from your brand? Are they changing
attitudes? Are they making consumers more likely to want to buy your brand? This is
what | call “resonance.”
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Lastly, you want to measure the actual behavioral impact. If you’ve identified the
highest potential audience, reached them effi ciently with your media plan, delivered ads
that broke through the clutter and increased their interest in buying your brand—did it
actually result in a purchase? Did people actually buy your product or service based on
exposure to your advertising? At the end of the day, advertising must drive a behavioral
“reaction” or it isn’t really working.

Beard explained the three guiding principles to measurement:

1. End to end measurement—reach, resonance and reaction

2. Across platforms (TV, digital, print, mobile, etc.)

3. Measured in real-time (when possible) The Need to Act Quickly (Real-Time
When Possible) When you start executing a campaign, how do you know on a daily
basis whether your advertising campaign is actually being delivered to your intended
audience the way it’s supposed t0?

For example, in digital, ad performance will differ across websites. Certain
websites are really good; certain websites are really bad. How do you optimize across
sites “on the fl y?” By moving money out of weak performing sites and into better
performing sites. Beard describes how real time optimization works: I’m one week into
my new ad campaign. There’s good news and bad news. The good news is that my ad is
breaking thru and is highly memorable.

The bad news is that consumers think my ad is for my key competitor. | work
with my agency over the weekend to edit the spot, and it goes back on air. Presto!
Branding scores increase. A week later, | see that of my three ads on air, two have high
breakthrough but one is weak. I quickly take the weak performing ad off air and rotate
the media spend to the higher performing ads.

Breakthru scores go up! My campaign soon moves from running only: 30’s to a
mix of: 15’s and: 30s, a fairly typical plan. Real time data shows me that my 15s work
as well as my 30s. Why spend money on 30s? | move all the weight to 15-second ads—
and see scores continue to grow.

In digital, | see that brand recall increases with exposure frequency up to two
exposures, and then levels off. My agency caps exposure frequency at two. | use the
savings from reduced frequency to buy more sites and extend reach. You have real-time
optimization that’s going on, which is data driven instead of just gut driven! The
measurement tools and capabilities are enabling this and so there’s a catch-up happening
both in terms of advertising systems and processes, but also just the industry
infrastructure to be able to actually enable all of this real-time optimization.”

Measurement Can Be Tricky Beard gave an example of the complexity of
measurement. There are tools that allow you to tag digital advertising and, typically,
through a panel of some kind, you can read those people who were exposed to the
advertising and those who were not and measure their actual offline purchase behavior.
In doing this for a large beer client, we could see that this campaign generated (after the
fact) a 20 percent sales increase among consumers exposed versus not exposed to the
advertising.

Prepared by Dr.V.Sangeetha Department of CS,CA & IT, KAHE Page




KARPAGAM ACADEMY OF HIGHER EDUCATION

== CLASS: | MSC CS COURSE NAME: BIGDATA ANALYTICS
faRFAGEN COURSE CODE: 18CSP103 UNIT: I(WHAT IS BIG DATA) BATCH-2018-2020

Under Section 3 of UGC Act, 1956 |

You (the average person) would look at that and say, wow, looks pretty good—
my advertising is working. But the sales results aren’t everything. Beard elaborates on the
fi rst part of the end-to-end measurement, involving the reach: When we looked at reach
for this particular client, their intended audience was males, aged 21-29. Of their 100
million delivered impressions, only about 40 million were actually delivered to males
aged 21-29. Sixty million went to someone other than their intended audience; some
went to kids (not good for a beer brand); some went to people 65+. You start out by
saying wow, how much better could | have done, if instead of 40% of my impressions
hitting my intended audience, | had 70 or 80% of the impressions hitting them.

When you look at the 40 percent of impressions that hit the intended audience,
the reach and frequency of those was something like a 10 percent reach and a 65
frequency. In other words, they only hit about 10 percent of their intended audience, but
each of these people was bombarded with, on average, 65 ads! That’s not quite the
optimization one would hope for.

There’s a lot of science in advertising that shows that by maximizing reach and
minimizing frequency, you get your best response. If they had been measuring all of this
in real time, they could have quickly adjusted the plan to increase delivery to the
intended audience, increase reach, and reduce frequency. Content Delivery Matters Too
Let’s now look at ad performance by website.

The ads were on twelve websites: four were terrible; the breakthrough was
terrible, branding was terrible—the ads didn’t perform well in those sites. The other ones
were really good. If they had measured that in fl ight, they could have moved spending
out of the bad performing sites, into good performing sites, and further improved results.
Beard explains the importance of end-to-end measurement: When I think about it, it’s
almost like the reach times resonance equals reaction.

Of course, this isn’t arithmetically true, but it illustrates that while measuring the
sales impact alone is great, it’s not enough. You could have great sales impact and still
be completely non-optimized on the reach and resonance factors that caused the
reaction.” Optimization and Marketing Mixed Modeling Marketing mixed
modeling(MMM) is a tool that helps a Marketing mixed modeling(MMM) is a tool that
helps advertisers understand the impact of their advertising and other marketing
activities on sales results.

MMM can generally provide a solid understanding of the relative performance of
advertising by medium (e.g., TV, digital, print, etc.), and in some cases can even
measure sales performance by creative unit, program genre, website, and so on. Now,
we can also measure the impact on sales in social media and we do that through market
mixed modeling. Market mixed modeling is a way that we can take all the different
variables in the marketing mix—including paid, owned, and earned media—and use
them as independent variables that we regress against sales data and trying to understand
the single variable impact of all these different things.

Since these methods are quite advanced, organizations use high-end internal
analytic talent and advanced analytics platforms such as SAS or point solutions such as
Unica and Omniture.
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