
Answer on Question #85446 – Math – Statistics and Probability 

 

Question 

 

Let 𝑋 be a discrete random variable having a pmf 𝑓(𝑥) given by  

𝑓(𝑥) = {
𝑒−𝜆𝜆𝑥

𝑥!
,      𝑥 = 0, 1, 2, … 

0,          𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒

 

Show that 𝑓(𝑥) is probability distribution and find the expected value (mean) of 𝑋. 
 

Solution 

𝑃(𝑋 = 𝑥) = 𝑝(𝑥) =
𝑒−𝜆𝜆𝑥

𝑥!
,      𝑥 = 0, 1, 2, … , 𝜆 > 0 

𝑝(𝑥) =
𝑒−𝜆𝜆𝑥

𝑥!
> 0,      𝑥 = 0, 1, 2, … 

𝑝(𝑥) = 0, 𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒 

𝐹(𝑘) = ∑
𝑒−𝜆𝜆𝑥

𝑥!

𝑘

𝑥=0

,      𝑘 = 0, 1, 2, … 

𝐼𝑓 𝑘2 > 𝑘1, 𝑡ℎ𝑒𝑛𝐹(𝑘2) = ∑
𝑒−𝜆𝜆𝑥

𝑥!

𝑘2

𝑥=0

= ∑
𝑒−𝜆𝜆𝑥

𝑥!

𝑘1

𝑥=0

+ ∑
𝑒−𝜆𝜆𝑥

𝑥!

𝑘2

𝑥=𝑘1+1

> ∑
𝑒−𝜆𝜆𝑥

𝑥!

𝑘1

𝑥=0

,   

 𝑘1 = 0, 1, 2, … , 𝑘2 = 1, 2, … 

𝐹(𝑘) is an non − decreasing function.  

∑
𝑒−𝜆𝜆𝑥

𝑥!

∞

𝑥=0

= 𝑒−𝜆 ∑
𝜆𝑥

𝑥!

∞

𝑥=0

= 𝑒−𝜆(𝑒𝜆) = 1 

Therefore, 𝑓(𝑥) is probability distribution. 

 

Find the expected value (mean) of 𝑋. 

𝐸(𝑋) = ∑ 𝑥
𝑒−𝜆𝜆𝑥

𝑥!

∞

𝑥=0

= 0 + ∑ 𝑥
𝑒−𝜆𝜆𝑥

𝑥!

∞

𝑥=1

= ∑
𝑒−𝜆𝜆𝑥

(𝑥 − 1)!

∞

𝑥=1

= 𝑒−𝜆𝜆 ∑
𝜆𝑥−1

(𝑥 − 1)!

∞

𝑥=1

= 

= 𝑒−𝜆𝜆 ∑
𝜆𝑡

𝑡!
∞
𝑡=0 = 𝑒−𝜆𝜆(𝑒𝜆) = 𝜆. 
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