
Study aid 3: Frequently used  continuous distributions with their characteristics: 
Name + parameter(s) Density function Sketch of the graph 𝑬(𝑿) 𝒗𝒂𝒓(𝑿) An application 
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Normal 

𝑁(µ, 𝜎2) 
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Relations between distributions: 

Distribution of 𝑿 (approximate) distribution Rule of thumb in case of approximation 

Hypergeometric 

𝑅, 𝑁, 𝑛 
Binomial    

Binomial  

𝐵(𝑛, 𝑝) 

Poisson  

Normal    

Normal 

𝑋 ~ 𝑁(µ, 𝜎2) 
𝑌 = 𝑎𝑋 + 𝑏 ~   

Normal 

𝑋 ~ 𝑁(µ1 , 𝜎1
2), 𝑌 ~ 𝑁(µ2 , 𝜎2

2), 𝑋 and 𝑌 ind. 
𝑋 + 𝑌 ~   

Not-normal 

𝑋1, … , 𝑋𝑛 are independent and identically  

distributed with expectation µ and variance 𝜎2 

∑ 𝑿𝒊

𝒏

𝒊=𝟏

  ~  
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Uniform 

 𝑈(𝑎, 𝑏) 
    𝒇(𝒙) =

𝟏

𝒃−𝒂
 , if   

                            𝒂 ≤ 𝒙 ≤ 𝒃 

 

2
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𝑋 = ”random number between 0 

and 1” 

𝑋 ~ 𝑈(0, 1) 

Exponential 

 𝐸𝑥𝑝(𝜆) 
  𝒇(𝒙) = 𝝀𝒆−𝝀𝒙,  for 𝒙 ≥ 𝟎 

 

1  2

1


 

𝑋 = “interarrival time between 

two consecutive customers” 

𝐸(𝑋) =
1

𝜆
  

Standard normal 

𝑁(0,1)        𝝋(𝒛) =
𝟏

√𝟐𝝅
𝒆−

𝟏

𝟐
𝒛𝟐

 

 

0 1 

𝑋 = “error for measurements 

with standard deviation 1” 

  𝑋 ~ 𝑁(0, 1) 

Normal 

𝑁(µ, 𝜎2) 
𝒇(𝒙) =

𝟏

√𝟐𝝅𝝈𝟐
𝒆

− 
(𝒙−𝝁)𝟐

𝟐𝝈𝟐  

 

µ σ2 𝑋 = “IQ of an arbitrary student” 

𝑋 ~ 𝑁(𝜇, 𝜎2) 

 

Relations between distributions: 

Distribution of 𝑿 (approximate) distribution Rule of thumb in case of approximation 

Hypergeometric 

𝑅, 𝑁, 𝑛 
Binomial  𝐵 (𝑛,

𝑅

𝑁
)  𝑁 > 5𝑛2 

Binomial  

𝐵(𝑛, 𝑝) 

Poisson µ = 𝒏𝒑 𝑛 ≥ 25   and   𝑛𝑝 < 10 or 𝑛(1 − 𝑝) < 10 

Normal 𝑵(𝒏𝒑, 𝒏𝒑(𝟏 − 𝒑) 𝑛 ≥ 25   and   𝑛𝑝 > 5 and 𝑛(1 − 𝑝) > 5 

Normal 

𝑋 ~ 𝑁(µ, 𝜎2 
Normal 𝑌 = 𝑎𝑋 + 𝑏 ~ 𝑁(𝑎𝜇 + 𝑏, 𝑎2𝜎2) -- 

Normal 

𝑋 ~ 𝑁(µ1 , 𝜎1
2), 𝑌 ~ 𝑁(µ2 , 𝜎2

2), 𝑋 and 𝑌 ind. 
Normal: 𝑋 + 𝑌 ~ 𝑁(µ1 + µ2 , 𝜎1

2 +  𝜎2
2), -- 

Not-normal 

𝑋1, … , 𝑋𝑛 are independent and identically  

distributed with expectation µ and variance 𝜎2 

∑ 𝑿𝒊

𝒏

𝒊=𝟏

  ~
CLT

  𝑵(𝒏𝝁, 𝒏𝝈𝟐) 𝑛 ≥ 25 

 


