
[image: image1.png]4.13. For what value of ¢ is f(z) = ¢/z® for z > 1 a density function?
Show that, if X has this density, then E(X) =2, but Var(X) = co.




Partial solution:

[image: image2.png]413. We require 1 = [ f(z)dz = [(c/z*)dz = [~c/@a?)}F° = ¢/2, 50 ¢ = 2 and
1

then plainly f(z) > 0 also. Then E(X) = [ (22/s%)dz = [~2/a]® = 2, but
1

o
E(X?) = [(22%/2%)dz = [2In(z)]5° which diverges. Hence Var(X) = oo (there
i
s no ambiguity in the integral, as X > 1).






[image: image3.png]4.15. Suppose X has density f(z) = exp(—(z[)/2 for —~00 < < c0. Find
its mean and variance. (This is known as the Laplace or the double
ezponential distribution.) What is the density of | X|?




Partial solution:


[image: image4.png]4.15. B(X™) = f (:v"/2) exp( |z)dz. Split the range into (—oo,0) and (0, c0). When
nis odd, these are finite u.nd cancel, when n is even they double up. Thus E(X) =
0, Var(X) = E(X?) = fa: exp(—z)dz = 2. For y > 0, P(|X| < y) = P(~y <

X<y)=2P0<X<y) = {exp(-z)dry so |X] is B(1).
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