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PowerPoint
http://www.bu.edu.eg/staff/ahmedaboalatah14-courses/14767
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Agenda
Review “The Central Limit Theorem”

Sampling Distribution of the Difference between 
Two Means

Sampling Distribution of S2
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Sampling
Distributions and 
Data Descriptions
CHAPTER 8
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The Central Limit Theorem
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Ex 1:
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1. Suppose the grades in a mathematics class 
are Normally distributed with a mean of 75 
and a standard deviation of 6.

What is the probability that the average grade 
for 9 randomly selected students was at least 
80? 



Solution :
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In this case, μ = 75 and σ = 6. 

We need to calculate the probability P(X > 80) with n = 9.

=0.0062



Sampling Distribution of 
the Difference between 
Two Means
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Sampling Distribution of the 
Difference between Two Means
Suppose that we have two populations:

The first with mean μ1 and variance σ2
1, and the second with 

mean μ2 and variance σ2
2.

Let the statistic     represent the mean of a random sample of 
size n1 selected from the first population, and

The statistic     represent the mean of a random sample of 
size n2 selected from the second population, independent of 
the sample from the first population.
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Sampling Distribution of the 
Difference between Two Means
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Sampling Distribution of the 
Difference between Two Means
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Theorem 8.3:
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Case Study 8.2: Paint Drying 
Time:
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Example 8.6:
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Solution :
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Sampling Distribution of S2
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Sampling Distribution of S2

Start From :
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Sampling Distribution of S2
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Sampling Distribution of S2
The First term is a chi-squared random variable 
with n degrees of freedom. (X1 to Xn and no 
relation in the equation)

The second term on the right-hand side is Z2, 
which is a chi-squared random variable with 1
degree of freedom. (only sample average)

The third term is a chi-squared random variable 
with n − 1 degree of freedom. (X1 to Xn and 
relation in the equation between them (average))
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Degrees of Freedom as a Measure of 
Sample Information
Example : suppose we have three numbers and we know their average 
is equal to zero then we have freedom to choose two of the three 
numbers 

X1 = 5 , X2 = 10 , and average = 0 

But for the third one

There is no freedom to choose X3

X3 = 3* average – X1 – X2
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Degrees of Freedom as a Measure of 
Sample Information
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Theorem 8.4:
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Example 8.7:
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Solution :
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