Activity 3:  Measures of Spread - The Variance and Standard Deviation





The range and quartiles are useful measures of spread, but they do not take into account the values of all data elements.  A reasonable way to measure the spread of the individual data values would be to average their distances from the mean of the data set.  This average is called the mean absolute deviation.  If a set of data values is represented by {x1 , x2 , . . . , xn} and the mean of the data set is represented by  �EMBED Equation.2����seq User_Box  \* Arabic  \h�, the mean absolute deviation may be expressed by


				M.A.D. = �EMBED Equation.2����seq User_Box  \* Arabic  \h�





This is unwieldy for computations because of the presence of the absolute value.  An alternative approach follows.





1.	Consider the data set  {2, 5, 11}.  





	a.	Find the mean: �EMBED Equation.2����seq User_Box  \* Arabic  \h� = ___________.  





		Compute the sum of the squares of the deviations from this mean by completing the table below:
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	b.	What is the total of the column labeled  �EMBED Equation.2����seq User_Box  \* Arabic  \h�?  Why?  Would you expect this sum to be the same for any data set?  Explain.






































	c.	Now, find the mean of these squared deviations.  This number is called the variance of the data.





					�EMBED Equation.2����seq User_Box  \* Arabic  \h�





	d.	Finally, take the square root of the variance.  This number is called the standard deviation of the data.





				�EMBED Equation.2����seq User_Box  \* Arabic  \h�_______________








2.	Why don't we just average the deviations without squaring them?






































3.	Why do we take the square root as a final step?  (Hint:  If  x  is measured in feet, what are the units of variance?)
































4.	Compute the standard deviation for the data set consisting of the numerical shoe sizes of the members of your group.  Record the data set and your calculated value below.





	Shoe Sizes = {                                                                                      }














	Standard deviation = _________________





5.	Find and compare the standard deviation and the mean absolute deviation for each of the data sets below.  Discuss why the two are close in value or widely separated as applicable.





	a.	{1, 1, 2, 20}


















































	b.	{-2, 0, 12, 14}
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