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PGF - Overview (12/6/21)  

 

Q1 [Problem/H] 

Given that 𝑋1, 𝑋2, … , 𝑋𝑁 & 𝑁 are independent random variables, 

where the 𝑋𝑖   are all distributed as 𝑋, and that 

𝑆𝑁 = 𝑋1 + 𝑋2 + ⋯ + 𝑋𝑁 , 

prove that  𝑉𝑎𝑟(𝑆𝑁) = 𝐸(𝑁)𝑉𝑎𝑟(𝑋) + 𝑉𝑎𝑟(𝑁)[𝐸(𝑋)]2  

The following results may be used: 

(A)  𝐸(𝑋) = 𝐺𝑋
′ (1)  

(B)  𝑉𝑎𝑟𝑋 = 𝐺𝑋
′′(1) + 𝐺𝑋

′ (1) − [𝐺𝑋
′ (1)]2  

(C)  𝐺𝑆𝑁
(𝑠) = 𝐺𝑁(𝐺𝑋(𝑠)) 

(D)  𝐸(𝑆𝑁) = 𝐸(𝑁)𝐸(𝑋)  

 

Q2 [Problem/H] 

A hen lays 𝑁 eggs, where 𝑁~𝑃𝑜(𝜆), and each egg has probability 𝑝 

of hatching. Using any results about probability generating 

functions , show that the total number of eggs that hatch ~𝑃𝑜(𝜆𝑝) 

['Poisson hen'] 

 

 


