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The standard deviation of the sampling distribution of the sample mean, 𝜎𝜎𝑋𝑋� , is also 
called the standard error of the sample mean. It is very useful since it measures the 
degree of accuracy of the sample mean (𝜇𝜇𝑋𝑋�) as an estimate for the population mean 
(𝝁𝝁). The closer its value to zero, the better estimate we have for the parameter 𝝁𝝁. 

 

 

 
As we can observe, the value of 𝜎𝜎𝑋𝑋� depends on the value of the sample size 

𝑛𝑛. Hence, to have a good estimate of the population mean, the value of 𝑛𝑛 must be 
sufficiently large. This leads us to the theorem: 
 

 
 
 
 
 
 
 The sample size of 𝑛𝑛 = 30 has been a guideline used in the Central Limit 
Theorem. As implied by the theorem, if 𝑛𝑛 ≥ 30, you will be able to have a good 
normal approximation for the sample mean 𝑋𝑋�. On the other hand, if 𝑛𝑛 < 30 but the 
population is known to be normal, then the sampling distribution of 𝑋𝑋� will still 
exactly follow a normal distribution.  
 
Exercise: 

1. How accurate is your estimate for the population if the standard deviation of 
the sampling distribution of the sample mean is: 
a) closer to zero? 
b) large? 

2. Illustrate the Central Limit Theorem using a normal curve when 𝑛𝑛 is small 
and when 𝑛𝑛 is large. (Hint: The bigger the value of 𝑛𝑛, the smaller the variance 
of 𝑋𝑋� gets.)  
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  Central Limit Theorem  
 If random samples of size 𝑛𝑛 are drawn from a population with mean 𝜇𝜇 
and standard deviation 𝜎𝜎, then as 𝑛𝑛 becomes larger, the sampling distribution 
of the sample mean 𝑋𝑋� approaches the normal distribution. 
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