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If all possible samples of size 𝑛𝑛 are randomly selected from a population of 
size 𝑁𝑁 with mean 𝜇𝜇 and variance 𝜎𝜎2, then: 
 

1. The mean of the sampling distribution of the sample mean is given by: 
       . 
  
 

 

2. The variance of the sampling distribution of the sample mean is given by:  
  
   • (for ‘infinite’ population or when sampling is  

   ‘with replacement’ )  
   

  • (for a ‘finite’ population or when sampling is 
‘without replacement’ ) 

 
 

 Note that the �𝑁𝑁−𝑛𝑛
𝑁𝑁−1

� is also called the correction factor since it will become closer 
to 1 if population 𝑁𝑁 is large and sample size 𝑛𝑛 is small. 
 We can verify these properties by referring to the example below. 
 

Example: Suppose the probability distribution of 𝑋𝑋� (from an infinite population with 
𝜇𝜇 = 3,  variance, 𝜎𝜎2 = 8 3⁄  and sample size 𝑛𝑛 = 2) is given by: 

𝑋𝑋� 1 2 3 4 5 
𝑃𝑃(𝑋𝑋�) = 𝑓𝑓(𝑋𝑋�) 1 9⁄  2 9⁄  3 9⁄  2 9⁄  1 9⁄  

 

The mean of the sampling distribution of the sample mean is: 
    𝜇𝜇𝑋𝑋� = ∑𝑋𝑋� (𝑓𝑓(𝑋𝑋�)) = 1(1 9) + 2(⁄ 2 9⁄ ) + 3(3 9) + 4(2 9⁄ )⁄ + 5(1 9⁄ ) =

27

9
=    3   =  𝜇𝜇 . 

 

 The variance of the sampling distribution of the sample mean is: 
 

𝜎𝜎2𝑋𝑋� =  𝐸𝐸(𝑋𝑋�2) − 𝜇𝜇𝑋𝑋�  
2 =  �12(1 9) + 22(⁄ 2 9⁄ ) + 32(3 9) + 42(2 9⁄ )⁄ + 52(1 9⁄ )� − 32 =    

𝟒𝟒

𝟑𝟑
 

or   𝜎𝜎2𝑋𝑋� =   𝜎𝜎
2

𝑛𝑛
=  8 3⁄

2
=    𝟒𝟒

𝟑𝟑
    .   

Exercises: 
1. Formulate the corresponding equation for the standard deviation, 𝜎𝜎𝑋𝑋� , using 

the variance of the sampling distribution of the sample mean. 
2. A school library has 2,000 books with a mean number of pages of 38 and a 

standard deviation of 3. If a random sample of 25 books is selected, find the 
mean, variance, and standard deviation of the sampling distribution of the 
sample mean.  
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