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Let random variables X and Y have the joint density function
SX\N O<x<l1 O<y<l
fXY (Xa y) = )
0 otherwise
(a) Find the correlation E[XY] ?
(b) Find the covariance Cov(X,Y)=E[XY]-E[X]E[Y] ?
Solution

0 o® 1

(@) E[XY] = j _[xnyY (X, y)dxdyz..jxy(Bx\/y)dxdy

o 45

(b) To find E[X] and E[Y] we need the marginals f, (x) and f, (y)

0 1
f, ()= 'f foy (X, y)dy = IBxﬁdy =2X 0O0<x<l
—0 0

o0 1 2
= E[X]= | xf, (X)dx = | x(2X)dx ==

[]_Lm !() ;
Similarly

0 1 3
fY(x):j fo (X, y)dx:j3xﬁdx=§ﬁ O<y<1
—00 0

= ENV]= | yfy(y)dy=jy(§ﬁjdy=§

= Cov(X,Y)=E[XY]- E[X]E[Y]

:g_(gj(ﬁjzo (uncorrelated)
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