Measures of Dispersion (standard deviation and variance)
Sample standard deviation (
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)


-It is (roughly speaking), the average distance of the data from the mean.


-It tells how wide your data is being spread out from the mean.


-It measures the variation among values.


-Thus, values close together yield a small standard deviation and values spread 

  farther apart yield a larger standard deviation.

-The standard deviation is usually positive but zero when all the data values are 

  same number.

-The units of the standard deviation are same as original unit.

Finding sample standard deviation
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Finding the standard deviation of data involving frequency table
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Example 1
Samples of student cars and faculty cars were obtained at SCC, and their ages (in years) are summarized in the accompanying table. Find the variance and standard deviation
	Midpt
	Students

(frequency)
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	Faculty

(frequency)
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	1
	23
	
	
	30
	
	

	4
	33
	
	
	47
	
	

	7
	63
	
	
	36
	
	

	10
	68
	
	
	30
	
	

	13
	19
	
	
	8
	
	

	16
	10
	
	
	0
	
	

	19
	1
	
	
	0
	
	

	22
	0
	
	
	1
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Extra Credit
The frequency table summarizes a sample of human body temperatures. Find the variance and standard deviation.
	Temperature
	Frequency

	96.5-96.8
	1

	96.9-97.2
	8

	97.3-97.6
	14

	97.7-98.0
	22

	98.1-98.4
	19

	98.5-98.8
	32

	98.9-99.2
	6

	99.3-99.6
	4


Empirical rule (68-95-99.7) Rule for data with a bell-shaped distribution
About 68% of all values fall within one s.d. of mean
About 95% of all values fall within two s.d. of mean
About 99.7% of all values fall within three s.d. of mean
Chevychev’s theorem (applies to any data set)

The proportion(fraction) of any set of data lying with k standard deviation of the mean is always at least 
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 where k is positive number greater than 1

For k=2, at least 75% of all values fall within two s.d. of mean 
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For k=3, at least 89% of all values fall within three s.d. of mean 
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