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Variance

Defined:  the average squared deviation from the mean.

Computed differently in population than in sample.

Population Variance:     
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Sample Variance:
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Example of calculation of sample variance:

	Observation
	Deviation from Mean
	Squared Deviation

	3

4

5

6
	-1.5

-0.5

0.5

1.5
	2.25

0.25

0.25

2.25

	Total
	
	5



Therefore sample variance = 5/3
Most frequently used measure of variation/dispersion … 

STANDARD DEVIATION  -  square root of variance

In Population    
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In Sample          
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The magnitude of the Standard Deviation is meaningful.  
Standard Deviation uses original units of measurement.

Value of standard deviation interpreted using the Empirical Rule:  If the data are fairly symmetric about the mean (i.e., histogram is bell-shaped), then the interval
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    contains approximately 68% of the observations
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    contains approximately 95% of the observations
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    contains approximately 99% of the observations

Ex.  Suppose final grades in class of 150 statistics students are distributed in a symmetric manner about the mean, with μ =  72 and σ = 9 .   Does this indicate a wide variation in grades?

In order to capture 68% of final grades, we require a range from 


72 – 9 = 63     to  72 + 9  = 81

and 95% of students will have grades between  54 and 90.

Measures of Shape
Measures of skewness indicate shape of distribution.
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Data C





Mean = 15.5


  s = 4.57
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Mean = 15.5


  s = .9258





Data A





Data B





11    12    13    14    15    16    17    18    19    20   21





11    12    13    14    15    16    17    18    19    20   21





Mean = 15.5


  s  = 3.338         



































Symmetric





Left-Skewed


Mean < Median < Mode





Right-Skewed





 Mode < Median < Mean





 





Mean = Median =Mode
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