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The origins (40s, 50s, 60s)

Operation Research during World War Il
&

First Predictive Weather Model
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The origins (40s, 50s, 60s)

e Operational Research
e Collision loss vs Anti-Aircraft loss
e Optimization (Statistical) problems
e Scheduling and resource allocation
Analytics goes Mainstream Andlytics goes Mainstream
(70s, 80s) (70, 805)
® The Relational Database is born! MM“J o 1982: IBM DBY, Oracle v3, Sybase (SAP)
B i necton ML'W o 1986: First standardized SQL
(fee from nsertion, dektion and update anomalie) T e T
:i;gzs; B e, Thie ey rekionshin model v":":u‘::m:‘g:{v jy;“'ww -y 1987: Commercial use of Decision Support Systems:

Texas Air Traffic Expert system
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Importance of Data Analytics

Data analytics should be a first-class citizen

Data analytics team should
be a key stakeholder

Everyone should ‘own’ the data



DATA ANALYTICS refers to gualitative technigues and processes used to enhance
productivity and business gain. DATA ANALYTICS iIs not:

Data Science
Big Data
Artificial Intelligence (Al
Or Machine Learning

Data Science is a concept that unifies
statistics, data analysis and their related
methods in order to understand and
analyze phenomena with data.

It employs techniques and theories drawn
from many fields within the broad areas of
mathematics, statistics, information
science, and computer science.
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5 Characteristics of Data-driven Organization

Leadership .
Liquidity leaderShlp
Usage

Access

Protection TOp down
\ commitment

High Quality
and High
Velocity
Decision
Making

Access
Who has access

and how are they
using it

¢ __o.mt Usage
Liquidity 5
| How data
Breaking down is used to make
silos of data decisions
Structural — applications Without data you’re
are optimized for their just another person
main function. with an opinion
Not to encourage data
sharing
Protection

How data is stored
and shared in a
secure manner



Introduction to BIG DATA
» Big Data may well be the Next Big Thing in the IT World.

>Big data burst upon the scene in the first decade of the 21st century.

» The first organizations to embrace it were online and startup
firms. Firms like Google, eBay, LinkedIn, and Facebook were
built around big data from the beginning.

» Like many new information technologies, big data can bring
about dramatic cost reductions, substantial improvements in
the time required to perform a computing task, or new
product and service offerings.



e Walmart handles more than 1 million customer
transactions every hour.

e Facebook handles 40 billion photos from its user base.

e Decoding the human genome originally took 10years to
process; now it can be achieved in one week.

BIG DATA MARKET FORECAST
$ US BILLIONS $10.2 {
”’l

2009 2010 201 2012 2013 2014 2015




Why Study Statistics- BIG DATA?

« Communication

* Understanding the language of statistician who facilitates
communication and improves problem solving,

« Computer Skills

* The use of spreadsheets for data analysis and word
processors or presentation software for reports improves
upon your existing skills.



Three Chief Characteristics of Big Data V3s

Volume J Velocity

e Data e Data
guantity Speed




What Is actually Big Data?

Big data-: So large data that it becomes difficult to
process it using the traditional system.

BIG DATA




NAME

Kilobyte
Megabyte
Terabyte
Petabyte
Exabyte
Zettabyte

Yottabyte

SIZES OF DATA
SYMBOL

KB
MB
B
PB
EB
ZB

YB

VALUE
1073
1076
10M12
10715
10718
10121

10724



Example...
Do you ever tried opening 0.5GB of
fille on your machine?

X A

100 MB




Its difficult to edit 10TB file in limited time In
traditional system




Difficult to process by the Traditional
System

‘Unable to View

Unable to Sent

100GB Image 100MB Document

Unable to Edit o~

Depends on the

100TB Video Capability of the
System.




Organization Specific

500TB
Text, Audio, Video Depenc!s_, oln the
data Capabilities of
Per day " The
. Not A Organization
= Big @
Data Data @

Company B
Company A Traditional System




AREAS OF

CHALLENGES

Capture | Search

Storage Sharing

Curation | | Tranfer

Analysis | | Visualization




CLASSIFICATION

1. Structured Data:

)F/é[(fi DATA
/A

It refers to data that has a defined length

and format for big data

EX. numbers, dates, and groups of words

and numbers called strings.
It’s usually stored in a

database.

B Microsoft Excel - Book1 .

=10/ x|

@;] File Edit View Insert Format Tools Data Window

* Help  Adobe PDF -8 X
Al v fc Ezxpense
A B C D E%]
|1 |[Expense Jan Feh Mar J
2 |Phone §4565 §56.83 §42.58
3 |Insurance §7580 §7580 §75.80
4 |Rent $750.00  §750.00  §750.00
5 |Totals $871.45  §882.63 | $868.38
6 o
M 4« » M]\Sheetl [ Sheetz / sheetd | «| | v_]l—' _




2. Unstructured Data
* No fields
- Massive data ex. Newspaper

~4 5 '\ -
Fl=E i i A s
o %3 ¥ ‘“’éﬁff

\J’

Applications Mu3|c(Aud|o) Movie(vedio)

Q.

Pictures

X-Rays



3. Semi-Structured Data

The data which do not have a proper formate atteched to
it.

Ex.

—Data within  an email
—DatainDoc  File



Why do we need this?

- How do you like a new movie?
- In Election exit poll

 Chess Board
- Facebook purchase WhatsApp why?



Characteristics of Big Data

Velocity
Volume

Variety
Value
Veracity
Variability

~N o Ok Wb

Visualization



" VELOCITY

* The speed of generation of data.

.

* The highest velocity data normally streams

» Perhaps action being taken upon.

directly into memory versus being written to
disk.

Some Internet of Things (loT) require real-time

evaluation and action.



EXAMPLES OF VELOCITY

- Almost 2,5 million queries on Google
are performed.

- Around 20 million photos are viewed.

- Every minute we upload 100 hours of
video on Youtube.

- every minute over 200 million emails are
sent.

- 300,000 tweets are sent per minute



VOLUME B

* The amount of data generat every second.

* Here we are talking about Zettabyte or more.

- It is the task of big data to convert such into
Hadoop data valuable information.

- Data is generated by machines, networks and

human interaction on systems like social
media.

» the volume of data to be analyzed is massive.



Example of Volume...1

- Alirbus generates 10TB every 30 minutes
- About 640TB Is generated in one flight

-

-

b ___\\‘ =
—— BIG DATA
¢s) Sl

A —>-||—>@ .



Example of Volume,..2

cars will generate 2 Petabyte of data
EVEry year.

* From now on, the amount of data in the world  will

- By 2020, we will have the amount of data as
that we had in 2011.



VARIETY

* Refers to the different types of data we can now use.

* |n past the data was structured that fitted in columns and
rOWS.

— Stored in Database
— Spread sheets

* But now the data is unstructured that are difficult to storing,
analysing,mining.

— Email, photo, audio

— monitoring devices, PDFs



» Having access to big data is no good unless we can turn it into
value.

» Companies are staring to generate amazing value from their
big data.

-> Discovering a consumer preference or sentiment,

-> To making a relevant offer by location

-> |dentifying a piece of equipment that is about to fail.



VALUE....2

- The real big data challenge is a human one which is

-> |earning to ask the right questions,

-> recognizing patterns

-> making informed assumptions

-> predicting behavior.



VERACITY

* Are the results meaningful for the given problem
space?

- it's about data quality and understandability.

- Especially in automated decision-making, where no

human is involved anymore, you need to be sure that
both the data and the analyses are correct.



VARIABILITY..1

Dissect an answer into its meaning and to figure  out
what the right question was.

\fariability is often confused with variety

-> 3ay you have bakery that sells 10 different breads. That
is variety. \
-> Now imagine you go to that bakery three days in a row and
every day you buy the same type of bread but each day it tastes
and smells different. That is variability.

Variability means that the meaning is changing.



VISUALIZATION

» This is the hard part of big data.

* Making all that vast amount of data comprehensible ain
manner that is easy to understand and read.

- Visualizations of course do not mean ordinary graphs
or pie charts.

* They mean complex graphs that can include many
variables of data while still remaining understandable
and readable.



Big Data Sources

« Users
. l-\|J|J|i[:EItiIJI1 Are creating . .
» Large and growing files
System




Data Generating Points

v Smart Phones

* 3 billion camera phones are there in the world

- Maost of them have location awareness(GPS)

* By the end of year 2013, the number of smart phone
was exceed the number of PC's



Internet

- 2 hillion people using internet

» By the end of 2015, cisco traffic internet traffic 4.8/B
Per year.

Emails:
- 300 billion email send every day

Blogs:

» There are 200 million entries on the web



Social Media

Facebook:

» 34K likes every minute

- It deals with 3-4 PB of data each day

* There are | billion active user

Twitter:

It generates 1218 of data daily

- 200million user generates 230million tweets daily



Google:
* |t perform Zmillion search every minute

+ |t deals with 20PB of data each day

Youtube:

- 2.9 billion vedio hours vedio watched per month



Limitations of Traditional
System

Data Warehouse

. Fixed Schema of ROBMS <% gff

=i

- Saving huge file and accessing them

* Perform analysis |§€D

- Time to do all this task




Appilcations of big data

» Companies gaining edge by collecting , analyzing, and
understanding information

* Governments forecasting events and taking proactive
actions

— Like spred of decieses



Tools for handling big data

/ e 10 nand'\® Created to handle
NO" abé ; Jata | Big Data
Traditiona System Big Data Toolsﬁ

ex. RDBMS ex. Hadoop
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Banking- ICICI

Soft Drinks- Pepsi, Mirinda
Batteries- Eveready

Paints- Nerolac

Chocolates- Cadbury

Automobiles- Maruti Suzuki (Versa)
Writing Instruments- Parker Pens
Apparel- Reid & Tailor

Diet Supplements- Dabur

Personal Care- Emami

Real Estate- Sahara City Homes , Binani Cement




Statistical Description of Data

] Statistics describes a numeric set of data by its

[ Center
[ Variability
1 Shape

] Statistics describes a cateqorical set of data by
1 Frequency, percentage or proportion of each category




Data Presentation

Two types of statistical presentation of data - graphical
and numerical.

We look for the overall pattern and

for striking deviations from that pattern. Over all pattern usually
described by shape, center, and spread of the data. An individual

value that falls outside the overall pattern is called an

- Bar diagram and Pie charts are used for categorical
variables.

g , stem and leaf and are used for
numerical variable.



Role of Normality

- Many statistical methods require that the

numeric variables we are working with have an
approximate normal distribution.

bdfstnbuuon with
2 emp1r?éalerule

. 68% of data . tﬁbeEﬁI@@ es.

95% of data

99.7% of data



Tools for Assessing Normality

- Histogram and Boxplot

- Normal Quantile Plot
(also called Normal Probability Plot)

- Goodness of Fit Tests
Shapiro-Wilk Test (JMP)

Kolmogorov-Smirnov Test (SPSS)
Anderson-Darling Test (MINITAB)




LOOK AT YOUR DATA GRAPHICALLY FIRST

..Before starting all the fun, cool, whiz-bang analysis.

WUH/! (. \/(11 \1/()\\
Get to know the data. Look for patterns, g gty

potential problems, initial relationships, etc. ﬁ M | M

GARBAGE IN, GARBAGE QL.




GRAPHICAL DATA EXPLORATION

" By using a few simple visual tools, we can learn a tremendous
amount of information about our data

" Qur data may have excess skew (lopsided), kurtosis (very fat
tails), be bi-modal (two humps like a camel), or follow a
distribution other than the normal distribution

" In this presentation we will briefly discuss the following tools to
determine if our data is “normal”:
Histograms
Stem and Leaf Plots
Box Plots (Box and Whisker Plots)
P-P Plots
Q-Q Plots



The Normal
Standard Curve

Many statistical techniques
ASSUME the datafits a
normal distribution.

How can we tell if our data
fits this shape?

Does our data have
“goodness of fit” relative to
the normal distribution?




Excess Kurtosis

More probability than expected
in the tails of the distribution
due to extreme values away
from the mean.

Probability (values) are pushed
away from the mean towards the

tails.

Like a hamburger with
too much ketchup on it;
when you bite down it
squishes out the sides.




Excess Skewness

More probability than expected
is on one side of the distribution
versus the other; lopsided.




OTHER PROBABILITY DISTRIBUTIONS

Oftentimes data fits another type of distribution much better:

Exponential
Lognormal

Among others....

Weibull

Uniform



LEVELS OF MEASUREMENT

I RATIO

Named
+
Ordered
+

Proportionate Interval
between Varlables
+

Can accommodate
Absolute Zero

.—: u“..ll‘\ " l;_}_.fr*';nlrh.‘\ &..: 1 2

Named Variables




BOX PLOT

0.04007

0.02007]

0.0000]

-0.0200+

-0.04004

Median

107
171993

124 188

Q3

Q1

Box plots are relatively simple
graphical tools for looking at the
distribution of data.

So what should you look for?

1. Is the box plot symmetrical overall?

2. Are Q1 and Q3 approximately the
same distance from the median?

3. Are the “whiskers” of the plot
approximately the same length?

T
GEccDaily2012




Box and Whisker Plots

.8 ©
N o
e : o
Upper quartile X Upper quartile
- g
a o . o
Median — 1 = Median 2
un un
o o
X N
P e LRLLLEICL :
Lower quartile o Lower quartffé @
= =
O
= 3
wu N
X / §




Order numbers

\

3,95,4,2,1,6,8,11,14,13,6, 9,10, 7

First, order your numbers from least to
greatest:

1,2,3,4,5,6,6,7,8,9,10,11,13, 14

J




1,2,3,4,5,6,6,7,8,9,10,11, 13, 14
¢ Then find the median (from the ordered list):

¢ Cross off one number from each side until you
reach the middle number (or numbers).




Median (continued):

1,2,3,4,56,6,7, 809, 10,11, 13, 14

e If there are two numbers in the middle,
Add those 2 middle numbers together:
6+7=13
e Then divide by 2:
13+2=6.5

(The median is 6.5. /




Quartiles (page 1)

1,2,3,4,5,6,6,7,8,9,10, 11,13, 14

e Then splitthe numbers on left and right
sides of the median:

1,2,3,4,5,6,6,(7,8,9,10, 11,13, 14

- /




Quartiles (page 2)
1,2,3,4,5,6,6, |7,8,9 10, 11,13, 14

e Find the median for each half:

| eft Right
\Median =4 Median =10

-




Quartiles (page 3)

1,2,3,4,5 6,6
Left Right
Median=4 Median =10

e The left median is called the L OWE =
QUARTILE.

e The right median is called the UFPFPER
QUARTILE. -/




Number line

1,2,3,4,5,6,6,7,8,9,10, 11,13, 14

e Draw a number line from the smallest to

the largest number without skipping any
numbers.

&

_—y
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L

i
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o
Lr - B —
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Quartiles on number line

1,2,3,4,5,6,6,7,8,9,10, 11,13, 14

e Put circles at the LOWER and UPPER
Quartiles.

e || * L] * I I
L N N
\ 1 2 3 4 5 8 T B B 1 11 12 13 14 /




Box on Quartiles on number line

1,2,3,4,5,6,6,7,8,9,10, 11,13, 14

e Draw a box connecting the circles at the
LOWER and UPPER Quartiles.

1|||* |+|||| r
B T T
K i 2 3 4 5 8 ¥ B O 10 11 12 13 14 /




Median on number line

1,2,3,4,5,6,6,7,8,9,10, 11,13, 14

e Put a circle at the median (6.5).

ST

1T 2 3 4 5 6 7 & & 10 1 12 13 14

- /




Median on number line

\

1,2,3,4,5,6,6,7,8,9,10, 11,13, 14

boxX.

et e-H-H

T2 ¥ 4 5 & T B 6 1) 11 12 13 14

e Draw a line connecting the median to the

J




Low and high numbers

1,2,3,4,5,6,6,7,8,9,10,11,13, 14

e Put circles at the high and low points.

- {9+

T2 3 4 5 6 7 B O 11 12 13 14

- /




Low and high numbers

s

4

9

4

1,2,3,4,5,6,6,7,8,9,10,11,13, 14

&

\

T2 ¥ 4 5 & T B 6 1) 11 12 13 14

e Draw lines that connect the high and low
points to the box.

J




Box and Whisker Plot

3,5,4,2,1,6,8,11,14,13,6,9, 10,7

N R IECEEC TR

12 3 4 5 &6 7T &8 9 10 11 12 13 14

Here is the completed Box and Whisker

u:ﬂlnt!
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Tests of Normality

There are several different tests that can be
used to test the following hypotheses:

H,: The distribution is normal

H,: The distribution is NOT normal
Common tests of normality include:
Shapiro-Wilk Kolmogorov-Smirnov
Anderson-Darling Lillefor’s

Problem: THEY DON’T ALWAYS AGREE!!



& JOURNEY TO TEXT ANALYTICS

T EXT =
AN ALY T IC S

VISDOALIZING AND

ANALYZING OPEN-ENDED
TEXT DATA

DATA ANALYTICS CORE GROUP



Analytics Maturity

Analysis and M
whvdiaitﬁappen?whatls

Busines Value




Analytics Maturity

Business Value

>

Past Data Present Data Future Data



Where is Text Analytics Used?

Customer
Insight
Analysis

Oil & Gas
Retail
Automotive
Healthcare
Banking
Education
Energy & Utilities
Hospitality
Government
Insurance

... and more

Across All
Industries

Drives
tangible ROI

At every

contact point

Text Analytics allows an organization to gain a better
understanding of contextual data at a granular level.




No Authorzason

. Work Unnecessary ° DirectSalesTactes
o 0

Fraud Detection _— AN e
" . k)

* |dentifying new data sources to feed into R:"M / .0‘

existing fraud detection models \ ; & 4 1
QMven| J C
—~ 80% of datais in unstructuredformat e e

~, Va :
which means that most prediction gﬂ?‘meyzysq{m@; Gertish

models used for fraud detection are
only using only 20% of the data
available,

* Reduce overhead associated with existing -
fraud detection methods

~ Identifying focused subset of
transactions and that have high
likelihood of being fraudulent

- Reduce time spent searching for
anomaloustransactions(needlein

ﬁystack)




Marketing

Gain insights on what is driving
customer behaviors.
What concepts are most correlated
to the desired outcome.
-~ How importantis price in the purchase
decision?
- Did a recent initiative have an impact on
sales?
What are customers saying about
your sales cycle in their survey’s?

- Identify new products offerings to
target ‘untapped’ customer segments.

Maximize customer lifetime value

Increase long term customer
profitability

Customer Retention with Churn
Modeling




Voice of the customer

DcﬂnMon In-depth process of capturing a { r—
customer's expectations, preferences and \
aversions.

sentiment.

- Through internal survey
responses.

— Social Media outlets

— Other outward facing sources : ' .
* Understand key customer R RS (=

concepts over time. Cluster #1: Most Loyal

* Live closest to stores
* Use text mining concepts *  Highest positive
to create segmented sentiment
customer groups/clusters.

*  Youngest demographic
* Are there external
influences that explain
customer behavior?

|
* Tracking customer I TN \ A
I

Cluster #3: At risk of churn

*  Most mentions of
pricing concerns

*  Most negative
sentiment score







