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PRE-REQUISITES : Basic Knowledge of Probability and Statistics

INTENDED AUDIENCE : Students of B. Tech/BE/MTech/ME/MS/MSc/PhD/MBA/PGDBM in Data Science,
Engineering, Management, Economics, Other Sciences including Mathematics, and Professionals including Data
Scientists, Engineers, Academicians, Managers, Economists, Policy Makers, and Administrators can take it

COURSE OUTLINE :

Data driven decision making is the state of the art today. Engineers today gather huge data and seek
meaningful knowledge out of these for interpreting the process behavior. Scientists do experiments under
controlled environment and analyze them to confirm or reject hypotheses. Managers and administrators
use the results out of data analysis for day to day decision making. As the data collected and stored are
multidimensional, to extract knowledge out of it requires statistical analysis in the multivariate domain. The
aim of this course is therefore to build confidence in the students in analyzing and interpreting multivariate
data. The course will help the students by:(i) Providing guidelines to identify and describe real life problems
so that relevant data can be collected, (ii) Linking data generation process with statistical distributions,
especially in the multivariate domain, (iii) Linking the relationship among the variables (of a process or
system) with multivariate statistical models, (iv) Providing step by step procedure for estimating parameters
of a model developed, (v) Analyzing errors along with computing overall fit of the models, (vi) Interpreting
model results in real life problem solving, and (vii) Providing procedures for model validation.

ABOUT INSTRUCTOR :

Prof. Jhareswar Maity, PhD, Professor, Department of Industrial & Systems Engineering, Indian Institute of
Technology (IIT) Kharagpur has more than fifteen years of teaching, research and consulting experience
on Safety Analytics, Quality Analytics and Engineering Ergonomics. He has published more than 70 papers
in international and national journals of repute and more than 30 papers in conference proceedings. Till
date, he has supervised 11 PhD candidates to successful completion and currently supervising 8 PhD
research candidates. He has been executing a number of Industry-sponsored consulting and Government
as well industry funded research projects. His current UAY project entitled Safety analytics save people at
work from accidents and injuries was funded by MHRD, Ministry of Steel, and Tata Steel Limited. He has
organized 17 ftraining programme's and short-term courses for industry participants. Prof Maiti has
been pursuing research on safety analytics, quality analytics, and engineering ergonomics
including the applications of multivariate statistical modeling since 1995.

COURSE PLAN :

Week 1: Introduction to Multivariate statistical modeling; Assignment - 1

Week 2: Univariate descriptive statistics; Sampling Distribution; Assignment - 2
Week 3: Estimation; Hypothesis Testing; Assignment-3

Week 4: Multivariate descriptive statistics; Assignment-4

Week 5: Multivariate normal distribution; Assignment-5

Week 6: Analysis of variance (ANOVA); Assignment-6

Week 7: Multivariate analysis of variance (MANOVA); Assignment-7

Week 8: Multiple Linear Regression (MLR): Introduction, Sampling, & Adequacy checking:
Assignment-8

Week 9: MLR: Test of assumption, and diagnostic study; Assignement-9

Week 10: Principal Component Analysis (PCA): Introduction, estimation, adequacy checking, &
interpretation; Assignment-10

Week 11: Factor Analysis (FA): Introduction, estimation, adequacy checking, factor rotation, & factor
scores; Assignment-11

Week 12: Structural Equation Modeling (SEM): Introduction, measurement model, & structural model;
Assignment-12





