Section 5.1

Moment generating function









Recall: Distribution of r.v. X is the set of probabilities {P(X € B)}, i.e.,
if you know the distribution, you can always answer “What is P(X €
B)?II

Distribution is characterized by:

* Pdf or pmf

* CDF

. Today’s topic: Moment generating function (MGF)






\

/Def: the moment generating function (mgf) of a r.v. X is the function
M:R — R* defined by

\M(t) = My (t) = Ee'*, te€R. y

Ex) X ~ Bern(p).
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Ex) X ~ Unif[0,1],
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Using the mgf to generate moments

Recall: EX™ is the nt™ moment of X.

[Fact: M™ () = EX", n=0,123... }
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Ex) X ~ Bern(p), M(t) =pet+1—p.

¢ o /
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X ~ Exp(1)

M(t) = A

Fort < A,

M’(t) _ W £CA

4 oy A
M"(t) = < (57 fup

\/ac(X) = o - QEK>2:

(00, t > 2
A
— t <A
A=t
Al
so EX=M(0)=__0¢2" A
2 A __ 2
so EX? = M’(O)— ()\—0)3’ N








































































































































































































































































































































































































































Equality in distribution

Def: We say r.v.s X and Y are equal in distribution if
P(X € B) =P(Y € B) forallsubsets B c R.

dist
Notation: X = Y

”
{Fact: If My (t) = My(t) + oo forallt € R, then X =y,







What if My (t) = oo for some t?

Fact: If there exists 6 > 0 so that
My (t) = My(t) # o forallt € (—6,6), then X Ly

(00 t >4

Q) Suppose X has MGF, M(t) = ﬁ’ fed

\

What is the distribution of X?
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Ex) Let X ~ Exp(A). What is the distribution of 10X?

JoXt EEQXO"")
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Mgf of 10X: MlOX(t) — Zg €
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JO X ~ EXW<%0> &
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