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Moment-Generating Functions: the Discrete Case

Definition: (3.12.1) Let X be a discrete random variable. The
moment-generating function or mgf for X is defined to be:

Mx(t) = B(e™) = 3 e*px(k)
all &
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Moment-Generating Functions: the Discrete Case

Definition: (3.12.1) Let X be a discrete random variable. The
moment-generating function or mgf for X is defined to be:

Mx(t) = B(e™) = 3 e px(h)
all &

at all values of ¢ for which the expected value exists.
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Moment-Generating Functions: the Continuous Case

Definition: (3.12.1) Let X be a continuous random variable. The
moment-generating function or mgf for X is defined to be:

@)

Mx(t) = E(e*) = / e fx (z) dx

— OO

at all values of ¢ for which the expected value exists.
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Finding Moments

Theorem: (3.12.1) Let W be a random variable with pdf fy, (w), and
let My, (t) be the moment-generating function for W. Then the 7"
moment of W about the origin is given by the r"* derivative of My (¢)
evaluated at ¢ = 0:

M (0) = E(W")
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Finding Moments

Theorem: (3.12.1) Let W be a random variable with pdf fy, (w), and
let My (t) be the moment-generating function for 1. Then the 7"

moment of W about the origin is given by the r"* derivative of My (¢)
evaluated at ¢ = 0:

M (0) = E(W")

provided the " moment exists.
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Finding Moments

Example: Find the moment-generating function of a random variable
with the exponential distribution.
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Example: Find the moment-generating function of a random variable
with the exponential distribution.

From the definition,

Section 3.12: Moment-Generating Functions — p.5/



Finding Moments

Example: Find the moment-generating function of a random variable
with the exponential distribution.

From the definition,

Section 3.12: Moment-Generating Functions — p.5/



|dentifying pdf’s

Theorem: 3.12.2 Suppose W; and W, are random variables for which
MW1 (t) — MW2 (t)

for values of ¢t in some interval that contains zero. Then:
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|dentifying pdf’s

Theorem: 3.12.2 Suppose W; and W, are random variables for which

MWl (t) — MW2 (t)

for values of ¢t in some interval that contains zero. Then:

fwi(w) = fw, (w)
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|dentifying pdf’s

Theorem: 3.12.3a Suppose W is a random variable with
moment-generating function My, (t), and

V =alW +5b

Then the moment-generating function of V' is:
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|dentifying pdf’s

Theorem: 3.12.3a Suppose W is a random variable with
moment-generating function Myy (), and

V =alW +5b

Then the moment-generating function of V' is:
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|dentifying pdf’s

Theorem: 3.12.3b Suppose
Wi, Wo, ..., W,

are independent random variables with respective moment-generating
functions
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|dentifying pdf’s

Theorem: 3.12.3b Suppose
Wi, Wo, ..., W,

are independent random variables with respective moment-generating
functions

MWI (t)) MW2 (t)a SRR MWn (t)
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