
11.3.2 Moment-Generating 
Function



Moment generating function

• If Yi takes one of finitely many possible nonzero values y1,y2,…,ym,
with p(ym) = P(Yi = ym) so that p(ym) > 0 for every m and 𝜑𝑌 𝑢 =
σ𝑚=1
𝑀 𝑃 𝑦𝑚 ⅇ𝑢𝑦𝑚. It follows from (11.3.2)

M scaled Poisson process: 

跳𝑦𝑚距離的𝑃𝑜𝑖𝑠𝑠𝑜𝑛 𝑝𝑟𝑜𝑐𝑒𝑠𝑠

有intⅇnsity 𝜆𝑝(𝑦𝑚)



Moment generating function

ത𝑄(t) is a compound Poisson process.

ഥN𝑚 𝑡 :第m種jump sizⅇ跳ഥN𝑚 𝑡 次

ഥQ 𝑡 : jump sizⅇ乘次數的總合



Moment generating function

• If ഥ𝑌1 is the size of the first jump of ത𝑄 (t), ഥ𝑌2 is the size of the second jump, etc. , 

and                                            is the total number of jumps on the interval (0, t].

• ഥ𝑁 (t) is a Poisson process with intensity λ, the random variables ഥ𝑌1,ഥ𝑌2, . . . 

are independent with P{ത𝑌𝑖= ym} = p(ym) for m = 1 , ... ,M, the random variables 
ഥ𝑌1,ഥ𝑌2, . . . 𝑌𝑀 are independent of ഥ𝑁 (t) , and
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Moment generating function
• The random variable ത𝑄(t) of (11.3.6) has the same distribution as the 

random variable Q(t) appearing on the left-hand side of (11.3.5) .

mgf 唯一性
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• The substance of Theorem 11.3.3 is that there are two equivalent ways 
of regarding a compound Poisson process that has only finitely many 
possible jump sizes. 

• First, it can be thought of as a single Poisson process in which the 

size-one jumps are replaced by jumps of random size. 

• Alternatively, it can be regarded as a sum of independent Poisson 

processes in each of which the size-one jumps are replaced by jumps 

of a fixed size.
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