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The Evolution of Data Analytics

How to grok data with machines and keep with changing times

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

Operation Research during World War II 
&

First Predictive Weather Model 







DATA ANALYTICS refers to qualitative techniques and processes used to enhance 

productivity and business gain. DATA ANALYTICS is not:
Data Science

Big Data
Artificial Intelligence (AI)

Or Machine Learning



5 Characteristics of Data-driven Organization
1. Leadership

2. Liquidity

3. Usage

4. Access

5. Protection

High Quality 
and High 
Velocity 
Decision 
Making

Structural – applications 
are optimized for their 

main function. 
Not to encourage data 

sharing 

Without data you’re 
just another person 

with an opinion

MANAGEMENT



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.



What is BIG DATA
• Walmart handles more than 1 million customer

transactions every hour.

• Facebook handles 40 billion photos from its user base.

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



Why Study Statistics- BIG DATA?

• Communication

• Computer Skills

• Understanding the language of  statistician who facilitates 

communication and improves problem solving.

• 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

• Data
quantity

Velocity

• Data
Speed

Variety

• Data
Types



What is actually Big Data?

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



SIZES OF DATA

NAME SYMBOL VALUE

Kilobyte KB 10^3

Megabyte MB 10^6

Terabyte TB 10^12

Petabyte PB 10^15

Exabyte EB 10^18

Zettabyte ZB 10^21

Yottabyte YB 10^24



Example...
Do you ever tried opening 0.5GB of 

file on your machine?



Its difficult to edit 10TB file in limited time in 

traditional system



Unable to View
Unable to Sent

100MB Document

Unable to Edit

Depends on the
Capability of the

System.
100TB Video100TB

100GB Image 1

Difficult to process by the Traditional 

System



Organization Specific

500TB
Audio, Video 
data

Depends on the
Capabilities of

The 
Organization

Text,

Per day

Not A
Big

Data

Big
Data

Company B
Company A Traditional System



AreAs Of
ChAll enges

Capture Search

Storage Sharing

Curation Tranfer

VisualizationAnalysis



ClassifiCation of Big Data

1.Structured Data:
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.



2.
●

Unstructured Data

No fields

Massive data ex. Newspaper●

●

Movie(vedio)Applications Music(Audio)

PicturesX-Rays



3. Semi-Structured Data

The data which do not

it. 

Ex.

– Data within

– Data in Doc

have a proper formate atteched to

an email

File



How do you like a new movie?

In Election exit poll

Chess Board

Facebook purchase WhatsApp

●

●

●

why?●

Why do we need this?



Characteristics of Big Data

1. Velocity

2. Volume

3. Variety

4. Value

5. Veracity

6. Variability

7. Visualization





ExamplEs of VEloCity

Almost 2,5 million queries on Google●

are perf ormed.

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

●

●



The amount of data generat every second.●

Here we are

It is the task

Hadoop data

talking about Zettabyte or more.

of big data to convert such into 
valuable information.

●

●

Data is generated by machines, networks

human interaction on systems like social 
media.

and●

the volume of data to be analyzed is massive.●



Example of Volume...1

Airbus

Airbus generates 10TB every 30 minutes

About 640TB is generated in one flight

●

●



Example of Volume...2

Self-driving cars will generate 2 Petabyte of data●

every year.

From now on, the amount of data in the world 
double every two years.

will●

By 2020, we will have 50 times the amount of data as●

that we had in 2011.



Variety
Refers to the different types of

In past the data was structured 
rows.

data we can now use.●

that fitted in columns and●

Stored in Database

Spread sheets

–

–

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

●

Email, photo, audio

monitoring devices, PDFs

–

–



Value...1
Having access to big data is no good unless we can turn it into
value.

●

Companies are staring to generate amazing value from
big data.

their●

->

->

->

Discovering a consumer preference or sentiment,

To making a relevant offer by location

Identifying a piece of equipment that is about to fail.



Value....2
The real big data challenge is a human one which is●

->

->

->

->

learning 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
what the right question was.

Variability is often confused with variety

-> Say you have bakery that sells 10 different breads. That 
is variety.

out●

●

-> 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 a 
manner that is easy to understand and read.

●

in●

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●

Application●
Are creating

Large and growing files

System●

Sensors●



Data Generating Points

Smart Phones

5 billion camera phones are there in the world

Most 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 billion people using internet

By the end of 2015, cisco traffic 
per year.

Emails:

●

internet traffic 4.8ZB●

300 billion email

Blogs:

send every day●

There are 200 million entries on the web●



Social Media

Fa c e b o o k :

34K likes every minute

It deals with 3-4 PB of data

●

each day●

There are 1 billion active user

T w i t t e r :

●

It generates 12TB of data daily

200million user generates 230million

●

tweets daily●



Google:

It perform 2million search every minute

It deals with 20PB of data each day

Yo u t u b e :

●

●

2.9 billion vedio hours vedio watched per month●



Limitations of Traditional
System

Data Warehouse

Cost●

Fixed Schema of RDBMS●

Saving huge file and accessing them●

Perform analysis●

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

Created to handle
Big Data

Big Data Tools 

ex. Hadoop

Traditiona System 

ex. RDBMS





Statistical Description of Data



Data Presentation

Two types of statistical presentation of data - graphical 

and numerical.

Graphical Presentation: 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 outlier.

• Bar diagram and Pie charts are used for categorical

variables.

• Histogram, stem and leaf and Box-plot 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.

• For example,  t-tests, F-tests, and 

regression analyses all require in some 

sense that the numeric variables are 

approximately normally distributed.

Standardized normal 

distribution with 

empirical rule 

percentages.



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)



















Box and Whisker Plots































Tests of Normality

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

Ho:  The distribution is normal

HA: The distribution is NOT normal
Common tests of normality include:

Shapiro-Wilk Kolmogorov-Smirnov

Anderson-Darling Lillefor’s

Problem: THEY DON’T ALWAYS AGREE!!



A Journey to Text Analytics

DATA ANALYTICS CORE GROUP
















