Online (recorded videos) Training Program: Introduction to Machine Learning
using R

This course is designed to introduce

The statistical foundations required for data science
R as a programming language for data science
Data visualization techniques

The first level of machine learning algorithms
Practical capstone case studies

The training program will be spread over 8 weeks and would require 3 hours per week.

Week -1 Introduction to data analytics and big data

* What is data science
* What is big data
* Why data analysis

R fundamentals

* Introduction to basics

of R/RStudio
*  Opening, creating and
* Managing R/RStudio workspace
Setting the working directory
Creating files
Writing scripts
Executing R file
Commenting
Clearing the environment and console
Saving the workspace
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Week - 2 Basics of programming in R

* Naming conventions in R/RStudio
o Basic data types
o Predefined constants

* Vectors

* Lists
o Creating and manipulating list
o Concatenation of list

+ Data frames




o Recasting and joining two data frames
o Arithmetic, logical & matrix operations

Introduction to functions and control structures in R

* Functions

o “apply” functions in R
« Control structures

o if-else-if family
for loop
Nested for loops
for loop with” if break”
while loop
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Data visualization in R

* Basic graphics
o Scatter plot
o Line plot
o Bar plot

Data visualization using ggplot

Week - 3

Basics of Statistics

» Descriptive statistics

o Measures of central tendency
Measures of spread
Distribution of mean and variance
Sampling basics
Notion of probability
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Week - 4

Data acquisition & Data Preparation

* Reading files
o Comma separated value files
o Tab-delimited files
o Excel files

» Data preparation
o Data quality- relevance, accuracy and completeness
o Handling missing values




Week -5

Inferential Statistics

Introduction to hypotheses testing
Performance of hypotheses tests

Test for mean (one sample)

Test for differences in means (two sample test)
Test for differences in variances (F test)
Summary

Week -6 & 7

Predictive Modelling

Correlation

Basics of regression

Ordinary least squares

Model building, model assessment and improvement
Building confidence interval around regression coefficients
Hypotheses testing on regression coefficients and models
Diagnostics

Multiple linear regression (model building and assessment)
Cross validation

Hands-on videos on simple and multiple linear regression

Week- 8

Machine Learning

Classification

o Logistic regression

o Performance measures assessment and improvement
o K nearest neighbours

K means

Hands-on videos on logistic regression, K nearest
neighbours and K means

Faculty details:

Prof. Shankar Narasimhan

Prof. Shankar Narasimhan is currently a professor in the department of chemical
engineering at lIT Madras. His major research interests are in the areas of data mining,
process design and optimization, fault detection and diagnosis (FDD) and fault tolerant
control. He has co-authored several important papers and a book which has received
critical appreciation in India and abroad. He is a fellow of the Indian National Academy

of Engineering.

Prof. Raghunathan Rengaswamy




Prof. Raghunathan Rengaswamy is an institute chair professor at IIT Madras and a
core member of the Robert Bosch Center for Data Science and Al. He is also a fellow
of Indian National Academy of Engineering. His research interests are in the areas of
data science, ML and Al and he has been working in these areas for nearly 30 years.
He has been involved in the implementation of ML solutions in industries both from IIT
Madras and through Gyan Data Pvt. Ltd., an [IT Madras incubated company, where
he is one of the co-founders. He has also delivered several training programs on data
science, ML and Al through GITAA Pvt. Ltd., a start-up in the area of data science
education co-founded by him and incubated by IIT Madras.

Mr. Suresh Ramadurai

Mr. Suresh’s expertise is in the area of data sciences. In a career spanning over
twenty-five years, he is involved in designing, operationalizing, and analysing data-
based solutions to help organizations develop profitable businesses. He has worked
in the advertising (JWT), market research (TNS) and data science (IBM Daksh
Analytics) industries. Currently, he is involved in consulting, teaching, and training in
the area of research and analytics. He is a visiting faculty at [IM Trichy, and 1IM
Visakhapatnam. He is involved in various data analytics training programs of GITAA
Pvt. Ltd. Mr. Suresh graduated from IIT New Delhi with a degree in chemical
engineering in 1984 and completed his post- graduate diploma in management from
[IM Bangalore in 1988.

Trainers: Data science experts

Videos will be released in training.qgitaa.in
The course content will be accessible by participants throughout the course.
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