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Chapter 1 : Discrete Distributions : 

 

 

Name Probability mass function Values of X mean variance parameters 
Binomail 
distribution  

𝑓(𝑥) = (
𝑛
𝑥

) 𝑝𝑥𝑞𝑛−𝑥   

𝑤ℎ𝑒𝑟𝑒 , 𝑞 = 1 − 𝑝 
 

𝑥 = 0,1,2, . . , 𝑛 μ = E(X) = np 𝜎2 = 𝑛𝑝𝑞 𝑛 , 𝑝 

Poisson 
distribution 𝑓(𝑥) =

𝑒−𝜆 𝜆𝑥

𝑥!
      

𝑥 = 0,1,2, ….   μ = E(X) =  λ  𝜎2 =  𝜆 λ 

Discrete Uniform 
distribution 

 

𝑓(𝑥) =
1

𝑘
 

 
 

𝑥 = 𝑥1, 𝑥2, . . , 𝑥𝑘  

 

μ = E(X) =
∑ xi

k
 

𝜎2 = 

1

𝑘
∑[𝑥𝑖  − 𝐸(𝑋)]2

𝑘

𝑖=1

 

  

- 

Hypergeometric 
distribution 𝑓(𝑥) =

(
𝐾
𝑥

) (
𝑁 − 𝐾
𝑛 − 𝑥

)

(
𝑁
𝑛

)
 

 

 
𝑥 = 

0,1, . . , min (𝑛, 𝑘) 

 

μ = E(X) =
 nK

N
 

𝜎2 = 

     
𝑁 − 𝑛

𝑁 − 1
𝑛 

𝐾
𝑁

(1 −
𝐾

𝑁
) 

N ,K ,n 

 

 

 



STAT 105  

Chapter 2  :  Continuous Distributions :  

Name Probability density 
function 

Values of X mean variance parameters 

Continuous Uniform 
distribution 

 

𝑓(𝑥) = 
1

𝑏−𝑎
 

a ≤ x ≤ b 𝝁 = 𝐸(𝑋) 
 

     =  
𝑎 + 𝑏

2
 

 

 

𝜎2 =
(𝑏 − 𝑎)2

12
 

 
− 

Exponential distribution 𝑓(𝑥) = 𝜆𝑒−𝜆𝑥 x ≥ 0  
𝜇 = 𝐸(𝑋) =  1/𝜆  

 

𝜎2 =  1/𝜆2 

 

λ 

Normal Distribution 
𝑓(𝑥) =

1

𝜎√2𝜋
𝑒

− 
(𝑥−𝜇)2

2𝜎2  
 

−∞ < x < ∞ 

 
      =)(XE  

2)( =XVar  𝝁 , 𝜎2 

Standard Normal Distribution 
𝑓(𝑍) =

1

√2𝜋
𝑒−

𝑧2

2  
 

−∞ < z < ∞ 

 

𝐸(𝑋) = 0 

 

     𝑉𝑎𝑟(𝑋) = 1 
− 

 
Chi -Square 𝒳2 =

(𝑛 − 1)𝑆2

𝜎2
 

 
x  > 0 

  

𝐸(𝑥) = 𝑣 

 

Var(x)= 2 𝒗 
Degree of 
freedom 

𝑣 = 𝑛 − 1 

  
T - Distribution 

𝑇 =
𝑍

√𝑉
𝑣

 
 

−∞ < t < ∞ 

 
- 

 
 
- 

Degree of 
freedom 

𝑣 = 𝑛 − 1 

 
F – Distribution 
 

 

𝐹 =
𝑈/𝑣1

𝑉/𝑣2
 

 
X  > 0 

 
- 

 
- 

Degree of 
freedom 

𝑣1 , 𝑣2 

 


