Moment Generating Functions

The moment generating function (MGF) Mx(t) : R — RU{oo} of a scalar
random variable X Is defined as

Mx(t) =E|eX|,  teR

It need not be finite for ¢ # 0. But when it is finite zero, magic happens:

T heorem

Let X and Y be scalar random variable, and assume that Mx (t) < co and
My (t) < oo forall t € I = (—¢,€) for some € > 0. Then, it holds that

O Myx is infinitely differentiable on [

X|*] < 00 and E[X*] = d;%x (0), for all k > 1.

Q E|

©@ Fx =FyonR < My = Mx on .

Q X LY, then Mx. v is finite and equal to Mx Mvy on I.



