COURSE CURRICULUM ON DATA ANALYTICS & MACHINE LEARNING
(40 HOUR DURATION)
PROPOSED COURSE CURRICULUM

The course will be covered through a two hour class scheduled on 5 -6 days a week. There is no perquisite knowledge assumed for those attending the course since it starts with the very basics. Extensive use will be made of R-Project & R-Studio for problem solving. The following topics will be covered during the three month period from mid-May to mid-August 2017. Each module is likely to take two to three weeks of time depending upon students and the difficulty level of topics. 
Module 1 

BASIC BUSINESS STATISTICS 
a. Categorizing & summarizing data though pictorial representation of data;

b. Measuring the Central Tendency and Dispersion; 

c. Basic concepts of probability & probability distributions, conditional probability, Bayes theorem; 

d. Discrete & continuous variables, discrete distributions;

e. Continuous distributions & their applications in decision making; 
f. Use of decision tress for decision analysis; and
g. Use of R-Project for Basic Business Statistics.

Module 2 

BASICS OF DATA ANALYTICS: 
a. Basics of sampling & sampling distribution;

b. Central Limit theorem & hypothesis testing; 

c. Estimating confidence intervals, sample size & sampling error;

d. Types of sampling errors, Concept of level of significance & Power of a test;

e. Chi-squared Test for goodness of fit; 

f. ANOVA & F Distribution; and
g. Use of R for Basics of Data Analytics.

Module 3
PREDICTIVE ANALYTICS
a. Simple regression & multiple regression: 

b. categorical variables, heteroscedasticity, Logistic and Multinomial Regression;

c. Logistic discriminant analysis
d. Correlation analysis

e. Forecasting: Moving average, exponential smoothing, trend & seasonality components, ARIMA;

f. Non-parametric tests; and
g. Use of R for Predictive Analytics.

Module 4
OPTIMIZATION ANALYTICS
a. Introduction to Operations Research (OR) & linear programming (LP) problems;

b. Formulating decision problems using linear programming;

c. Solving a linear programming problem (graphical & simplex solutions), sensitivity analysis; 

d. Dual of a LPP & shadow price; 

e. Applications of LPP in product mix,  transportation, transshipment, assignment, etc.; 

f. Integer Programming (IP) problems & introduction to Goal Programming (GP);
g. Use of Management Scientist for Optimization analytics.

Module 5  

APPLICATION OF BUSINESS ANALYTICS 
a. Supply chain analytics;

b. Analytics in finance, discounted cash flows (DCF), profitability analysis. asset performance;

c. Applying business analytics to the marketing function, Pricing options ;

d. Business analytics in mass manufacturing;

e. Advanced Principles: Principal component analysis, factor analysis, conjoint analysis.
f. Use of R for application of business analytics. 

BOOK REQUIREMENTS
Most of the course material will be based on information available on the internet. However, a few books would be required on account of the quality of problems they provide. These are:
1. An Introduction to Management Science: Quantitative Approach to Decision Making by Anderson, Sweeney & Williams;

2. Introduction to Operations Research by Hiller and Lieberman.

FUTURE POTENTIAL OF PROPOSED COURSE
While the immediate plan is to run this course at Techno India NJR, Udaipur, we do have an opportunity to run this as a stand-alone course for students all over Udaipur. At the moment, IIMs are charging upto Rs.4 lacs for a programme that runs for about a year. A big part of that is on account of the ‘IIM’ name tag but given the employability benefits from understanding of business analytics, this could be considered. 
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