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Learning Objective

Data Analysis

Decision making

Data processing 

Visualization of Analysis 

Statistical Analytics

Hypothesis testing

Regression analysis

Design of Experiments

Association Rule Mining

Clustering

Basic Concepts, Examples, Hands-on Demonstrations

Data Science and Analytics for Manufacturing



Data

Collection of discrete or continuous values (rainfall, air quality)

Outcome of set of natural or artificial events (goals in matches)

Observations recorded (attendance in a class)



Data is everywhere



What is Data Analytics

Data analytics involves 

the research, discovery, and interpretation of patterns 

within data. 



Why we need Data Analytics

Scientific ways to store, process, extract data

Data holds history, but hard to understand

Analysing that can reveal 
● Cause of failure
● Possible future
● Ways to make future better

Everyone is data analyst in daily life for simple problems



Data Analytics is Fundamental



Example Scenario

Lamborghini India has set up a DA department: LDAD

LDAD collected some sales data 



Example Scenario

● The trend in sale drop was noticed and reported
● Need to investigate the cause



Example Scenario

● LDAD analysed various data, current and past
● Checked correlation, dependency etc
● Finally they found the reason
● 90% demand was for black cars, whereas 20% cars 

manufactured were black 



Pioneers

Kepler 1610 (law of 
planetary motions)

Astrophysics

Nightingale 1876 (data 
visualization)

Nursing

Playfalir 1786 (bar 
chart, pie chart)

Secret Service

Tukey 1965 
(exploratory data 
analysis)

Computer and 
Software



Important Components

★ Read data 
★ Clean, slice, massage, visualize
★ Compute statistical properties
★ Represent findings to be understood by all
★ Come up with remedial measures

★ Computer Program 
★ Mathematics
★ Presentation Skill



Computer Program

A tool to automate

Implementing logic



Beyond normal programs

The logic can not be predefined completely

Some parts depend on data

Example:

50% people go to room 1

A predefined threshold will not work

50% of 100 is different from 50% of 50



Example

Car weight vs pickup

There are several models hatchback, sedan, SUV

Which cars have faster pickup ? (same engine power)



Example: car weight vs pickup

Car Model Weight (kg) 0–100 km/h Time (s)

Hatchback A 900 10.2

Sedan B 1100 11

Sedan C 1250 11.8

SUV D 1450 12.8

SUV E 1600 13.5

Luxury F 1800 14.3

Van G 2100 16



Data Challenge 1



The Myth of 98.6

The 98.6 F standard dates to the mid-1800s. 

German doctor Carl Wunderlich measured the armpit temperatures of about 25,000 
people and came up with an average of 98.6 F.



Florence Nightingale the Lady with Data



Earth moves round the Sun

In 1515 Copernicus proposed an alternative theory--that the Earth was a planet 
orbiting the Sun, and that all planets moved in circles, one inside the other.

In 1610 Kepler proposed laws of planetary motions

In 1687 Thinking on Kepler’s laws, Newton realized that all motion, whether it was the 
orbit of the Moon around the Earth or an apple falling from a tree, followed the same 
basic principles.



Numerical Data 



Vision Data



Text Data



Acoustics Data



Survey Data



Data Driven Systems



Flow Chart

Event

Observations

Analytics

Data Collection

Data 
Transformation

Cleaned Data

Visualization

Inference

Hypothesis 
Accepted ?



Quiz-1

1. Write 3 types of data.
2. Write one application related to data.

3. Write 2 things that you liked/understood today.
4. Write 2 things that you did not like/understand today.


