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3.8 Variance and Standard Deviation
Definition

The variance of a random variable      , with mean                        , is defined as 

The standard deviation of a random variable       is defined as
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3.8 Variance and Standard Deviation
Theorem

Computational formula for the variance:

Proof: 
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3.8 Variance and Standard Deviation
Theorem

For a random variable       and real numbers     and

Proof:

If                                                                   . Thus, 
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3.8 Variance and Standard Deviation
Theorem

If                                     are independent random variables and

, then  
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3.8 Variance and Standard Deviation
Moments

For a random variable     

- The nth moment is

- The nth central moment is  
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3.8 Variance and Standard Deviation
Example 3.8.1
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3.8 Variance and Standard Deviation
Example 3.8.2
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3.8 Variance and Standard Deviation
Example 3.8.2
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3.8 Variance and Standard Deviation
Example 3.8.3
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3.8 Variance and Standard Deviation
Example 3.8.3
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Selected Problems

3.2.2, 3.2.3, 3.2.5, 3.2.7, 3.2.8, 3.3.1, 3.3.2, 3.3.3, 3.3.7, 3.3.8, 3.3.10, 3.3.11, 
3.3.14, 3.3.15, 3.4.1, 3.4.2, 3.4.3, 3.5.1, 3.5.2, 3.5.3, 3.5.5, 3.6.1, 3.6.2, 3.6.3, 
3.6.5, 3.6.6,3.6.7, 3.7.1, 3.7.3, 3.7.5, 3.7.6, 3.8.1, 3.8.5, 3.8.6, 3.8.7, 3.8.8, 
3.8.9.


