Standard deviation

Deviation from the mean

The standard deviation, s, of a set of given data by the formula:

S=    (x-x)                       The higher the standard deviation, the more spread the data is 

           n                          from the mean.

Example:

Find the mean and standard deviation of : 12, 9, 11, 5, 7 and 10.

You will need a table for your working.

	x
	x-x
	(x-x)

	12
	3
	9

	9
	0
	0

	11
	2
	4

	5
	-4
	16

	7
	-2
	4

	10
	1
	1

	54
	
	34


X= 54  6=9                                     


S=    34

         6   = 2.38047

An alternative formula for standard deviation is:

S=        x    -     x

            n          n                        This formula always gives the same results as the first formula but is much easier the work with, especially when the mean is not whole.

	X
	X

	27
	729

	34
	1156

	21
	441

	37
	1369

	35
	1225

	X=154
	X  =4920


X=     x      =  154

          n
5      = 30.8


S=      4920   -  154

              5           5        = 5.946        

Standard deviation from frequency tables

You can find the mean and standard deviation from a frequency table. To do this you multiply the columns fo x and x  by the frequency values.

Example:

Find the mean and standard deviation of the data in the table, but you add some extra columns.

	X
	Frequency (f)
	FxX
	X
	FxX

	5
	2
	10
	25
	50

	6
	8
	48
	36
	288

	7
	5
	35
	49
	245

	
	F=15
	Fx=93
	
	Fx  =583


The number of values of data, n, is now replaced by   f.

The formula  

                        S=       x    -      x         becomes            fx    -    fx

                                   n            n                                     f          f

x = 93                            S=    583   -   93

      15   = 6.2                           15         15       =0.65319

The mean is 6.2 and standard deviation is 0.653 to 3.s.f


The mean is 9 and the standard deviation is 2.38 to 3s.f. An advantage of the standard deviation over the interquartile range is the it uses all of the data.





The mean is 30.8 and standard deviation is 5.95 to 3.s.f





Questions





Find the mean and standard deviation of:


34, 39, 30, 25     
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Find the mean and standard deviation of :


10, 11, 12, 13
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