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Ch 3 and  4 in Rencher and Schaalje’s book 

• Random vector and matrix 
• Multivariate Normal (MVN) Distribution

1 Lec30-multivariate normal.key - February 13, 2023



2 Lec30-multivariate normal.key - February 13, 2023



3 Lec30-multivariate normal.key - February 13, 2023



4 Lec30-multivariate normal.key - February 13, 2023



5 Lec30-multivariate normal.key - February 13, 2023



6 Lec30-multivariate normal.key - February 13, 2023



7 Lec30-multivariate normal.key - February 13, 2023



Basic Properties of Mean and Variance of Random 
Vector
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Definition of Multivariate Normal Distribution
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Independent Standard Normal z ∼ N(0,Ip)
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15

Definition with a Linear Transformation 
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General formular for the PDF of Transformed Random Variables
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Probability Density Function
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Moment Generating Function
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Constructing Multivariate Normal (MVN) Random Vector
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Linear Transformation of Multivariate Normal
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Linear Transformation 

Note that y may not have a PDF
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Independence in MVN
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Conditional Multivariate Normal
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An important Lemma:  
Constructing independent Random Vector
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Conditional MVN

A link to least square estimator 
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