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today mot of bivariate normal
6.5 properties of bivariate normal

Self Total Variance Decomposition






































































































































Mbt of bivariate normal

The single and multivariate Mbf is
defined as

MyCtl E et single variable MGF

May S D
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Tha let x 4 be standard bivariate
normal

The MGK of x y is
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independant Colt 1 0

Cow X Do

However the converse isnt true

in general Corrao 7,4 inder

Let Xu NCOD
Y E

X and Y are dependent

we show 8,4
are uncorrelated
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Thy If y issbivalate normal then

P Corr x y o ift X Y are independent

From the Warm up we know

for any joint distribution
X Y

Mayes My s myth
iff X Y are independent

since I 4 is bivariate normal
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Recall from Lee 30 that the sum of independent
normal random variables is normal

what about dependent normal random variables






































































































































recall
1 single

Myth _E EY MEY variable M6F

i multivaviable
MeyyGt E est

TY
Matey M6F

recall

Zu Ncn 04 iff M a eha
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Then Let X Y n NCE and Corra y p

CxY is stdbduardate normal dff

skt ty is normal for all constants ft

Pff
i suppose y std bivariate normal

ie Y p Xt ftp.Z for X z did Nco D

Shetty sXtt pXtFpZ

Gttp XttiEZ
is normal since X 2 are indoor normals






































































































































i suppose sXt EY is normal

Note EGXttY SE EEG o

g o
Varlsxtt'D waves x vault 7 t 2Cools t t'D
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eExtz stp
Mbf of G x

Grit is standard bioardate normal 0

we dont need to restrict

ourselves to X Y N N Co D

Corotary
Proof at end of lecture
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Let m be a students score on the midterm
of a class and f the student's score on the final
of the same class

Suppose M F r BV 70 65,83 1030.6

ImInto P

Find the chance that the student scores higher on the

final than the midterm

HI PCF M P E M 20

what distribution is F us normal
since M F is

ECE m 65 70 5 Bivariate normal

Vau F M Var F Var m ZCov Em

Your EM SD M SD E
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Corollary
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