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Solution for exercise 4.2.9 in Pitman

Question a)

I(r+1) = / z'e dr = [xr(—e_”)]go—/ ra" ™ (—e™*)dz = 7"/ re’te ™ dr = rl'(r)
0 0 0

Question b) For r = 1 we have

I'(1) _/ e fdr =1
0

and the result is proved by induction.

Question c)
BE(TM) = /Oo t"f(t)dt = /OO t"etdt =T(n+1)
0 0

Var(T) = E(T?) — (E(T))> =T(3) - (['(2))*=2—-1=1

Question d) We introduce the random variable Y = AT". The survival func-
tion of Y Gy (y) can be derived through

Gy(y) = P(Y > y) = PO\ > ) :P<T> %)

Now P(T > x)e ** such that
Gy(y) = e M =eV
the survival function of an exponential(1) variable. Now

1 n!
E(T")=—E((\)")=—
(1) = BT =
since E((AT)™) = n! (the variable Y = AT is an exponential(1) dis-
tributed random variable).




