Question

Let X be a discrete random variable with probability generating function
G(s). Show that

(i) G(1) =1

(i) ¢'(1) = E(X)

(iif) G"(1) = B(X(X — 1))

(iv) Var(X) = G"(1) + G'(1) = (G(1))?

Answer
Let (p,) be the probability distribution of X
Gls) = D pus” ¢) = Ypo=1
G'(s) = io:lnpnsnl G'(1) = inpn = E(X)
G'(s) = in(n —Dp,s"? G"(1) = in(n — Dp,
! = E(X(X-1)
Var(X) = E(X?) - E(X)?
= B(X(X-1)+E(X)- E(X)?
= G'(1)+G'(1) - (G'(1)*



