A population consisting of exam grades of N = 5 students taking the Business Statistics course is described below

Table 1 Distribution of Grades for the Engineering Statistics Class
	Name
	Ordinal Grade
	Grade Points

	Mohammad

Abdallah

Khaled

Ali

Saad
	B

C

B

A

C
	3

2

3

4

2


It is easy to check that for grade points (
[image: image1.wmf]x

), the mean and variance are given by
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Now consider a sample of size 2, and prepare all possible samples without replacement. In fact, there will be 
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 samples without replacement. The sample means and the corresponding probabilities are tabulated below:


Table 2 All Possible Samples of Size 2 with their Probabilities
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	Sample Units
	P(
[image: image7.wmf]X

=
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)

	2.0
	(Abdallah, Saad)
	0.10

	2.5
	(Mohammad, Abdallah), (Mohammad, Saad)

(Abdallah, Khaled), (Khaled, Saad)
	0.40

	3.0
	(Mohammad, Khaled), (Abdallah, Ali),

(Ali, Saad)
	0.30

	3.5
	(Mohammad, Ali), (Khaled, Ali)
	0.20


The expected value of the sample mean is 
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which is the same as the population mean 
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. The expected value of  
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 is given by
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so that 
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It may be shown that
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That is the variance of the sample mean 
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 can be calculated from the population variance 
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s

. Note that in case of sampling with replacement with large 
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, we have 
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 and consequently, 
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