Standard Deviation

The standard deviation measures the spread of the data about the mean value.  It is useful in comparing sets of data which may have the same mean but a different range.  For example, the mean of the following two is the same: 15, 15, 15, 14, 16 and 2, 7, 14, 22, 30. However, the second is clearly more spread out.  If a set has a low standard deviation, the values are not spread out too much.

Non-grouped data is just a list of values.  The standard deviation is given by the formula:
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s means 'standard deviation'.
S means 'the sum of'.
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means 'the mean'

Standard error of the mean: 
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where σ is the standard deviation of the population.

You can be 95% sure that the mean is within 2 standard errors of the mean. Thus plotting a graph +/- (2SEM) with no overlap is likely to be a significant difference.
	Variable (x)
	[image: image4.png]


=∑x/n
	x-[image: image5.png]



	(x-[image: image6.png]


)2
	√∑(x-[image: image7.png]


)2
	δ=√∑(x-[image: image8.png]


)2/n
	Error= δ/√n

	x1
	
	x1-[image: image9.png]



	(x1-[image: image10.png]


)2
	
	
	

	x2
	
	x2-[image: image11.png]



	(x2-[image: image12.png]


)2
	
	
	

	.
	
	.
	
	
	
	

	.
	
	.
	
	
	
	

	.
	
	.
	
	
	
	

	.
	
	.
	
	
	
	

	.
	
	.
	
	
	
	

	xn
	
	xn-[image: image13.png]



	(xn-[image: image14.png]


)2
	
	
	

	∑x = 
	
	
	∑(x-[image: image15.png]


)2=
	
	
	


