
Section 8.3
Sums and Moment Generating Function
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Functions of independent r.v.s are independent

Fact: Let 𝑋𝑋,𝑌𝑌 be independent.  Then 𝑓𝑓(𝑋𝑋) and g(𝑌𝑌) are independent 
for functions 𝑓𝑓,𝑔𝑔.

• Provided everything is well defined.
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Recall:  Moment generating function (MGF)

𝑀𝑀𝑋𝑋 𝑡𝑡 ≔ 𝔼𝔼𝑒𝑒𝑡𝑡𝑡𝑡

Q)  Let 𝑋𝑋,𝑌𝑌 be independent.  What is 𝑀𝑀𝑋𝑋+𝑌𝑌(𝑡𝑡)?
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• In words: “Mgf of sum is product of individual mgfs.”
(Much simpler than pmf/pdf of sum, which involves convolution!)

• Since mgf characterizes distribution, this gives an easy way to 
characterize distribution of a sum.

Fact: Let 𝑋𝑋,𝑌𝑌 be independent.  Then  𝑀𝑀𝑋𝑋+𝑌𝑌 𝑡𝑡 = 𝑀𝑀𝑋𝑋 𝑡𝑡 ⋅ 𝑀𝑀𝑌𝑌(𝑡𝑡).
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Ex)  Let 𝑋𝑋1,𝑋𝑋2, … ,𝑋𝑋𝑛𝑛 ∼ 𝑁𝑁(0,1) be independent.  What is the 
distribution of Sn = 𝑋𝑋1 + 𝑋𝑋2 + ⋯+ 𝑋𝑋𝑛𝑛?

Recall:  For 𝑋𝑋 ∼ 𝑁𝑁 0,𝜎𝜎2 , 𝑀𝑀𝑋𝑋 𝑡𝑡 = 𝑒𝑒
𝑡𝑡2𝜎𝜎2

2 .
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Q)  Let 𝑋𝑋 ∼ 𝐵𝐵𝐵𝐵𝐵𝐵(𝑛𝑛, 𝑝𝑝).  What is the mgf of 𝑋𝑋?
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