Probability Theory: Activity 17 Solutions

1. Let X and Y be random variables with the following joint PF:

1222 for0<z<y<l1
flz,y) = .
0 otherwise.

(a) Find the marginal distribution of X.
! 1
fx(z) = / 122%dy = 122°y| = 122% — 1227
x

(b) Find the conditional distribution fy|x (y|z).

B f(z,y) B 1222 1
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fY|X(y’w) {O otherwise.
(¢) Find E(Y|X).
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(d) Let g(z) = E(Y|X). Find E(g(x)).
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E(g(x)) = /g(a:)fx(x)d:v = /0 (1222 — 1223)dx = /0 622 — 62tdx
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E(g(z)) = 22° — BT b= 5

(e) The marginal distribution of Y is:

() = 43 for0<z<1
Y= 0 otherwise.

Find E(Y).
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EY)= /0 ydy dy = 5115}0 =5
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