EXAM P QUESTIONS OF THE WEEK

S. Broverman, 2006

Week of May 8/06

The marginal distributions of X and Y are both normal with mean O, but X has a variance of 1,
and Y has avariance of 4.

X andY have abivariate normal distribution with the following joint pdf:
f($ y) — 3125 | e—.78125(;1;2—.6:1;y+.25y2) '

Find the coefficient of correlationbetween X +Y and X — Y .

The solution can be found below.



Week of May 8/06 - Solution

If X and Y have abivariate normal distribution for which
X hasmean ;. x and standard deviation o x, and

Y has mean yy and standard deviation oy, and

the coefficient of correlation between X and Y is p, then
the general bivariate normal joint pdf is

F@) = gty - eapl = ag - [0 + ()7 = 2p(2) (5]

2moxoy

Wearegiventhat f(z,y) = 312 . ¢~ 78125("~ 6uy+.25y%)

- oor

From the general form of the joint pdf, we see that =.6,s0that p=.6.

20
oxoy
The covariancebetween X +Y and X — Y is

Cov(X+Y,X-Y)=Cov(X,X)+ Cov(X, =Y)+ Cov(Y,X)+ Cov(Y, —=Y)
=Var(X)—Cov(X,Y)+ Cov(Y,X)—Var(Y)=Var(X)—Var(Y)=1-4= —-3.

.. . . Cov(X+Y,X-Y)
The coefficient of correlation between X +Y and X — Y is T X Ve (T

Var(X+Y) =Var(X)+Var(Y) +2py/Var(X) - Var(Y) =1+ 4+ 2(.6)/(1)(4) = 7.4
and
Var(X =Y) =Var(X) +Var(Y) —2py/Var(X) - Var(Y) =1+ 4 —2(.6)/(1)(4) = 2.

The coefficient of correlation between X + Y and X — Y is
Cov(X+Y ,X-Y) o -3 — _ 634
VVar(X+Y)-Var(X-Y) = /(7.4)(2.6) )




