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normal density with mean 9T
variance 1 P2 Tx

Since Z is a linear transformation of X Y

and X Y are jointly normal Z Y are jointly normal
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Sime Z Y jointly normal and Cov Z Y 0 ZLY

Question

Are two random variables both marginally normally distributedalways
jointly normal No

Are the linear combination of two random variables both marginally
normally distributed always jointly normal NO

counterexample X W
we prob 112

Let w w prob 112
and Wtx

Y WX is normal

can show Cor x Y 0 Cov X Y E XWX ÉÑE W
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but note X Y are not independent

byLawoftotalProbability
consider T.PL T 0
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viable

A normal distribution never has point mass ato

Y is def not normally distributed
X Y are not jointly normal

Are two independent random variables both marginallynormally
distributed always jointly normal YES
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standard result Cov x ̅ 5 E x a 31
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Notice the productof un have terms with same index i and
cross terms with index i j
claim E Xiu Xj us D for i tj
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Alternatively by theorem 4.4 in Hansen's book since Xi 1Xj
Xi a Xj a E Xi a Xj a I EIFFELXjv71

0

Back to equation
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