MATH 4480/5480: PROBABILITY & STATISTICS II Quiz 8

Q.1 (4 points) Suppose that n is a positive integer, and that X has the pdf

An —1_—X\ : .
fla) = mw” e M if z > 0;
0 otherwise.

Let Y = X". Find the pdf fy(y) for Y.

Since y = g(z) = 2", we obtain g~ (y) = y*/" and d%gfl(y) = %y(k”)/n. By the transformation
theorem we find
1/n

d AT
= —e

alipy| — 2
i’ (y)‘ oy

() = fx(g7' ()
Q.2 (6 points) Let X and Y be random variables. The joint density function of X and Y is given by

z+y f0<z<land 0<y<I;
f(xa )7 .
0 otherwise.

(a) Find the marginal density fx(x) of X.

(b) Find the conditional density f(y|z) of Y given X.

r+y

flyle) = ¢+ 1/2
0 otherwise.

ifo<y<1;
(c¢) Find the best predictor of Y given X.

E(Y|X =z) = /_O; yf (yle)dy = /01 y (;:132) dy = W

X/2+1/3

Thus, B(Y|X) = =~ R
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