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The Sampling Distr ibution of the Sample Mean

• Imagine that we have an SRS of size n from a population and measure 
a variable X on each individual in the sample.  

• Each X i is a measurement from the population and therefore has the 
distribution of the population => � Xi = � and � Xi = � .  

• The sample mean of an SRS of size n is 
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Question: What are the mean and standard deviation of     ?

The mean of  distr ibution of the sample mean: 

=>      is an unbiased estimate of  � .
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The standard deviation of  distr ibution of the sample mean: 

The observations are independent, so we can use addition rule for 
variances -

So, 
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Sampling Distr ibution of the Sample Mean

If a population is              distribution, then the sample mean      of n 
independent observations has the                      distribution. 

=>   The sampling distribution of      depends on the sample size(n) - the 
distribution is more spread out (larger variance) the smaller the sample 
size.  
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Question:  What if we have an SRS from a population that is not 
normally distributed?

Answer :  Central L imit Theorem
Draw an SRS of size n from any population with finite mean � and 
finite standard deviation � .  When n is large, the sampling distribution 
of the sample mean     is approximately normal:

is approximately 
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Central Limit Theorem in action - X ~ Exp(1).  

Sample size of 1  (figure a), 2 (figure b), 10 (figure c), 25 (figure d):
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Question:  How large must the sample size be for the Central Limit 
Theorem to apply?

Answer :  It depends on the shape of the distribution we are sampling 
from.  More observations are required if the distribution of x is far 
from normal.

Rule of Thumb: CLT is usually applicable for n > 30.


