
Chapter#04: (Mathematical Expectations) 

For Discrete Variable 

μ=E(X)= Σxf(x)    (Only for Mean Value) 

μ=E(X2)= Σx2f(x) (Only for Variance Value) 

Var(X)= E(x2) –(E(x))2  (Variance Formula) 

For Continuous Variable 

μ=E(X)= ∫ 𝑥𝑓(𝑥)  (Only for Mean Value) 

μ=E(X2)= ∫ 𝑥 𝑓(𝑥)  (Only for Variance Value) 

Var(X)= E(x2) –(E(x))2 (Variance Formula) 

Discrete Probability Distributions 

Binomial Distribution: 

b(x;n,p)= 𝑝 𝑞  , x= 0,1,2,3, … ,n. 

μ=np   (Mean) 

σ= 𝑛𝑝𝑞 (Standard Deviation) 

Hypergeometric Distribution: 

h(x;N,n,k)=  

μ= 
 

    (Mean) 

σ= 
 

 . 1 −
 

 .
 

  (Standard Deviation)        

 

Negative Binomial Distribution: 

b*(x;k;p)= 𝑝 𝑞 , x= k, k+1, k+2, … 

Geometric Distribution: 

g(x;p)= pq x-1 x=1,2,3, … 

μ= 
 

    (Mean) 

σ=  
 

 (Standard Deviation) 

Passion Distribution: 

P(x; 𝜆t)= 
  ( )

!
 , x=0,1,2,3, … 

Both the mean and Variance of Poisson Distribution p(x; 𝜆t) are 𝜆t 

 



Chapter#06: (Some Continuous Probability Distributions ) 

Continuous Probability Distributions 

Standard Normal Distribution: 

z=      

Gamma Distribution:  𝑓(𝑥; 𝛼, 𝛽) = ᴦ( )
𝑥 𝑒 ⁄ , 𝑥 > 0,

0,                                     𝑒𝑙𝑠𝑒𝑤ℎ𝑒𝑟𝑒,
 

μ= αβ    (Mean) 

σ2 =  𝛼𝛽  (Standard Deviation) 

Exponential Distribution: 

𝑓(𝑥; 𝛽) =

1

𝛽
𝑒 ⁄ , 𝑥 > 0,

0,                    𝑒𝑙𝑠𝑒𝑤ℎ𝑒𝑟𝑒,

 

μ= β    (Mean) 

σ2 = β (Standard Deviation) 

 

Regression and Correlation:- 

𝑦 = 𝑎 + 𝑏𝑥 

𝑦 = 𝑎 + 𝑏�̅� 

𝑏 =
𝑛𝛴𝑥𝑦 − ∑𝑥∑𝑦

𝑛∑𝑥 − (∑𝑥)
 

𝑟 =
𝑛𝛴𝑥𝑦 − ∑𝑥∑𝑦

(𝑛∑𝑥 − (∑𝑥) )(𝑛∑𝑦 − (∑𝑦) )
 

 

 

 

 

 

 

 

 

 

 

 



 

Ch#04: (Mathematical Expectations) 
For Discrete Variable 
μ=E(X)= Σxf(x)    (Only for Mean 
Value) 
μ=E(X2)= Σx2f(x) (Only for Variance 
Value) 
Var(X)= E(x2) –(E(x))2  (Variance 
Formula) 

μg(X)=E[g(X)]=∑ 𝑔(𝑥)𝑓(𝑥) 
 

For Continuous Variable 
μ=E(X)= ∫ 𝑥𝑓(𝑥)  (Only for Mean 
Value) 
μ=E(X2)= ∫ 𝑥 𝑓(𝑥)  (Only for 
Variance Value) 
Var(X)= E(x2) –(E(x))2 (Variance 
Formula) 

μg(X)=E[g(X)]=∫ 𝑔(𝑥)𝑓(𝑥)𝑑𝑥 
 

Ch#05 Discrete Probability Distr. 
Binomial Distribution: 
b(x;n,p)= 𝑝 𝑞  , x= 0,1,2,3, 
… ,n. 
μ=np   (Mean) 
σ= 𝑛𝑝𝑞 (Standard Deviation) 
 

Hypergeometric Distribution: 

h(x;N,n,k)=  

μ= 
 

    (Mean) 

σ= 
 

 . 1 −
 

 .
 

     (S D)        

 

Negative Binomial Distribution: 
b*(x;k;p)= 𝑝 𝑞 , x= k, k+1, 
k+2, … 
Geometric Distribution: 
g(x;p)= pq x-1 x=1,2,3, … 

μ= 
 

    (Mean) 

σ=  
 

 (Standard Deviation) 

 

Passion Distribution: 

P(x; 𝜇)= 
  ( )

!
 , x=0,1,2,3, …    

μ=𝜆𝑡 
Both the mean and Variance of 
Poisson Distribution p(x; 𝜆t) are 
𝜆t 
Ch#06: (Some Conti. Probability 
Distribution ) 
(Conti. Probability Distribution) 
(Stand Norm Distr) 

z=     

 
Gamma Distribution:  
 𝑓(𝑥; 𝛼, 𝛽)

=

1

𝛽 ᴦ(𝛼)
𝑥 𝑒 ⁄ , 𝑥 > 0,

0,                                     𝑒𝑙𝑠𝑒𝑤ℎ𝑒𝑟𝑒,

 

μ= αβ    (Mean) 
σ2 =  𝛼𝛽  (Standard Deviation) 
Exponential Distribution: 

𝑓(𝑥; 𝛽) =

1

𝛽
𝑒 ⁄ , 𝑥 > 0,

0,                    𝑒𝑙𝑠𝑒𝑤ℎ𝑒𝑟𝑒,

 

μ= β    (Mean) 
σ2 = β (Standard Deviation) 
 

Regression and Correlation:- 
𝑦 = 𝑎 + 𝑏𝑥 
𝑦 = 𝑎 + 𝑏�̅� 

𝑏 =
𝑛𝛴𝑥𝑦 − ∑𝑥∑𝑦

𝑛∑𝑥 − (∑𝑥)
 

𝑟

=
𝑛𝛴𝑥𝑦 − ∑𝑥∑𝑦

(𝑛∑𝑥 − (∑𝑥) )(𝑛∑𝑦 − (∑𝑦) )
 

 
 

Simple Random Sampling:- 
z=     

 

 


