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Objective
The course is designed to train students in understanding both the theoretical as well as the practical applications of different multivariate statistical methods used in fields like engineering, management science, social science, basic science, etc. Now a days with different sophisticated mathematical and statistical techniques along with good computing power, many real-life and research-oriented problems can be tackled with encouraging results. Overall, the course objective is to develop necessary skills for: (a) the selection of appropriate multivariate statistical techniques for data analysis, (b) understand the theoretical background for these models and how they are utilized, (c) interpreting and evaluating the model outputs. The course includes topics like multivariate normal distribution, estimation and hypothesis testing for multivariate normal distribution, multivariate regression analysis, Principal Component Analysis (PCA), Factor Analysis (FA), Canonical Correlation (CC), Discriminant Analysis (DA), Multivariate Analysis of Variance (MANOVA), Cluster Analysis (CA), Multidimensional Scaling, Structural Equation Modeling (SEM). We will also learn about Ensemble Methods.

Key learning take away
· Will help students master the rich repertoire of mathematical and statistical techniques used in different multivariate statistical techniques.
· Will facilitate students with both the basic and advanced theoretical background in multivariate statistical analysis.
· Will equip learners with the requisite skills in utilizing different techniques through practical applications.
· Will help the course participants in myriad of data analysis problems related to engineering, management science, social science, basic science, etc.

Syllabus/Course Content
Introduction about Multivariate Statistics, Multinomial Distribution, Multivariate Normal Distribution, Marginal Distributions, Conditional Distributions, Multiple Correlation Coefficients, Characteristics Functions, Concepts of moments and calculations, Partial Correlation Coefficients, Generalized  distribution, Distribution of Sample Mean, Sample Covariance, etc., Whishart Distribution, Generalized Linear Hypothesis, Multivariate Analysis of Variance (MANOVA), multivariate regression analysis, Principal Component Analysis (PCA), Factor Analysis (FA), Canonical Correlation (CC), Discriminant Analysis (DA), Cluster Analysis (CA), Multidimensional Scaling, Structural Equation Modeling (SEM).

Plan of classes (considering 14 weeks of class. Each week 2 class and each being of 1.25 hrs)
	S No.
	Coverage of Topics
	Week(s)

	01
	Introduction about Multivariate Statistics, Multinomial Distribution
	01

	02
	Multivariate Normal Distribution, Marginal Distributions, Conditional Distributions, Multiple Correlation Coefficients, Characteristics Functions, Concepts of moments and calculations, Partial Correlation Coefficients, Generalized  distribution, Distribution of Sample Mean, Sample Covariance, Whishart Distribution
	02-05

	03
	Generalized Linear Hypothesis, MANOVA
	06-07

	04
	Multivariate regression Analysis
	08

	05
	Principal Component Analysis (PCA)
	09

	06
	Factor Analysis (FA)
	10

	07
	Canonical Correlation (CC)
	11

	08
	Discriminant Analysis (DA)
	12

	09
	Cluster Analysis (CA)
	13

	10
	Multidimensional Scaling, Structural Equation Modeling (SEM)
	14
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010) Morrison, D. F., Multivariate Statistical Methods, McGraw Hill, 1990, ISBN-13: 978-0071008150.
011) Rencher, A. C., Methods of Multivariate Analysis, Wiley, 2002, ISBN-10:  0-471-41889-7.
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Evaluation Methodology
	S No.
	Evaluation Methods
	Evaluation Criteria

	01
	Quizzes
	20%

	02
	Project/Assignments
	20%

	03
	Mid-semester examination
	20%

	04
	End Semester examination
	35%

	05
	Attendance
	05%

	Total
	100%
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