




























































































BivariateNormalDistribution
It isthegeneralisationof onevariable NormalDistribution
Bivariate TwoRandomvariables

jointJsdfmeanvariance co
rellationcoefficient

Definition A pairofrandomvariables X andY have a bivariate
normaldistribution and theyaresuffered asJointlyDistributedNormal

variables iff their Joint Probability DensityFunction is givenby

for a en e n and a y N where 0 0 Oz70 and l c ec l

of Varainceof X ri Varianceof Y S CorellationCoefficients

Following Question Could beAsked
1 Marginal DensityFunction fin and fy.CH
2 Mean Mi Mz
3 Variance of and ri
4 Co variance Cov xin CoRelationCofficientle Y.FI o

5 THEOREM If X andY have a bivariatenormaldistribution thecondition
al foubability densityfunction Pdt fieldofY given X x is a Normal

Distribution with mean conditionalMean
Similarly

HwyMyIx Mzt f XUs

Variance Tux r l F ConditionalVariance 4 fine
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HINTS
1 Marginal Density Functions

fyea f fCXy dyBivariateNormaldistribution
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5 THEOREM pinntomalPdt
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6 THEOREM to usethePreviousChapterResult

Then

suppose X 4 y are independent
fix fyly marginal pdf of
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	 	     	 	 	 	 Exercise: Bivariate Normal Distribution 





 Q1. To prove Theorem at 5 S.N, show that if X and Y have a bivariate normal distribution, then

 (a) their independence implies that ρ = 0;

 (b) ρ = 0 implies that they are 49. 





Q2. If X and Y have a bivariate normal distribution, it can be shown that their joint moment-
generating function is given by









Verify that 

(a) the first partial derivative of this function with respect to 	  

(b) the second partial derivative with respect to     at    and	   is  

(c) the second partial derivative with respect to     and        at       	and   
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