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Moment Generating Functions

Moment Generate Function (MGF)

Let X be a random variable, then the moment generating function

(MGF) of X is M(0)= E(e°%) - E(4)[=4
M(t) = E )

provided that the expected value exists on the interval —h < t < h for

some positive real number.

» The moment generating function at t = 0 must be 1, i.e.
M(0) = E (€°) = 1.

» they are good at generating moments

» they will also be used to find the distribution of sums of
iIndependent random variables

» they will also be used to find the limiting distribution of a random
variable
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Example 18

Example 18

Find the moment generating function for a continuous random
variable X that is uniformly distributed between 0 and 1.
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Example 19

Example 19
Consider the random variable X with moment generating function
M(t) = 0.7e' + 0.26*' +0.1€%, —co <t < 0.

AN ANANANAA A o A A A AN\ s Nttt Nt ettt e s
Is X discrete or continuous? What is the probability mass function or
probablllty denS|ty function of X?
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Moment Generating Functions

Theorem 3.8

If X has moment generating function M(t) then for some positive
integer r o

E(X") = M(0) = M) L

provided that the expected value exists on the interval —h < t < h for
some positive real number.

X 1§ continuowd.

1 < [ ot - 40 fols - [faTfm ix
-£(xe”)

B2 e = E(xe™) -E)
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c,t =l tx.‘. M*mf_.\....

3

M, 1) = E(c )- Efl*t\('«ﬂai‘%)’*...k
3
- 1+ E(X) « - €0X) +—T,—e<~<’)+

E(X") = "‘t)\t,w



Example 20

Example 20

Use the moment generating function to find E (X), E (X¢), and
E (X?) for the continuous random variable X with probability density

function : .
fix)=e*, x>0 => X 15 Ochawus
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Example 21

Example 21

Use the moment generating function to find E (X), E (X¢), and
E (X?) for the discrete random variable X with probability mass

function 0.7 v
f(x)=< 0.2, X=2 .

0.1, X =3
Mx)=E(L7) = T ¢ Fo)=oJe +o02¢ +2le
I 070% 4 040 4030 B0= 0Te0dc0371 9

ol
“%%3’) - 070" + 0827 1 09 B0C) =oTe0 Jeo} =21
f_‘.llﬂ) =o-7Qt + ] GQ,J-‘- 276:7 E(X;) = °'7t|.6+2.7 =5
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Example 22

Example 22

Consider the random variable X ~ N(u, 0?), with probability density

function
1 (x — 1)
f(x) = > exp {— 53 }, —00 < X < 0.

Find the distribution for Y = 3X + 4.
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Example 23

Example 23

Let X be a random variable with pdf
{ el  x>1

0 0.W.

f(x) =

» Find the moment generating function (MGF) of X.
» Find E(X) and V(X).

» Suppose that X1, Xs, ..., Xo,_1, X5, are independent random
variables with PDF f(x), as given above. Let

Th = 52" (—1)"=1X;, find the moment generating function of T,,.
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Thank You

THANK YOU!
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