Standard Deviation (continued)
L.O.:  To find the mean and standard deviation from a frequency table.
The formula for the standard deviation of a set of data is 
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Recap question
A sample of 60 matchboxes gave the following results for the variable x (the number of matches in a box):
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Calculate the mean and standard deviation for x.

Introductory example for finding the mean and standard deviation for a table:

The table shows the number of children living in a sample of households:
	Number of children, x
	Frequency, f
	xf
	x2f

	0
	14
	0 × 14 = 0
	02 × 14 = 0

	1
	12
	1 × 12 = 12
	

	2
	8
	
	

	3
	6
	
	32 × 6 = 54

	TOTAL
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We find the mean for such frequency data using the revised formula:  
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, where n = 
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So, we find that  
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The revised formula for the variance is:  
[image: image9.wmf]2

2

variance

xf

x

n

=-

å

.

So we find that: 
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Therefore, s.d. = 
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Example 2: Grouped frequency data (examination style question)
A survey of 500 coaches arriving at a bus station found that 400 were delayed.  The delay times, in minutes, for these 400 delayed coaches are summarised in the table. 
	Delay minutes
	Number of coaches

	0 - 1
	47

	1 - 3
	72

	3 - 5
	57

	5 - 10
	93

	10 - 15
	50

	15 - 20
	23

	20 - 30
	30

	30 - 60
	28


When finding the mean and standard deviation from a grouped frequency distribution, we do not know the actual data values.  We can therefore only find estimates of the mean and standard deviation.  We do this by assuming that all the values recorded as being in a particular interval are equal to the mid-point of that interval.

We begin by adding extra columns into the table: a mid-point column (x) and two further columns labelled xf  and  x2f:

	Delay
	Mid-point, x
	frequency, f
	xf
	x2f

	0 - 1
	0.5
	47
	
	

	1 - 3
	2
	72
	
	

	3 - 5
	4
	57
	
	

	5 - 10
	7.5
	93
	
	

	10 - 15
	
	50
	
	

	15 - 20
	
	23
	
	

	20 - 30
	
	30
	
	

	30 - 60
	
	28
	
	

	TOTAL 
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So 
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(as n = 400)
So, variance = 
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and s.d. = 
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Note:

You sometimes have to be careful finding the mid-point of an interval.  This is usually just when the table gives information about age.

Example:

The following table gives the age of people at a party.  

	Age
	14-19
	20-24
	25-29
	30-34
	35-39
	40-44
	45-

	Frequency
	2
	15
	35
	28
	11
	6
	3


Estimate the mean and standard deviation for males and females.
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