A level mathematics: S1
Coding data
L.O.:  
To understand the effect of coding on the mean and s.d. 


To solve problems involving coded data

Basic ideas:

If you add a value, c, to each piece of data, then 
· The mean increases by c;

· The standard deviation is not altered.

If you subtract a value, c, from each piece of data, then

· The mean decreases by c;

· The standard deviation is not altered.

If you multiply every value by a constant c, then

· The mean is multiplied by c;

· The standard deviation is multiplied by c.

Example 1
The ages, x, of people attending a pensioners’ party were:

74,  77,  82,  85,  79,  80,  87,  77.

Find the mean and the standard deviation of these ages by using the coding y = x – 80.

Original data
x





Coded data y
74,  77,  82,  85,  79,  80,  87,  77



-6,  -3,  2,  5,  -1,  0,  7,  -3
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Notice that the spread of both sets of data is identical, so the standard deviation of the x and y values must be the same.

The mean of the coded data must be 80 less than the mean of the original data.

Calculations:
	y
	y2

	74
	

	77
	

	82
	

	85
	

	79
	

	80
	

	87
	

	77
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Examination style question

The heights of a sample of 80 female students are summarised as
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.

Find the mean and the standard deviation of the heights of the 80 female students.
* * *

Plenary:  (S1 November 2003 – part question)

In a science experiment, each of the 12 students measured the volume of gas, x cm3, in a particular chemical experiment.  The results can be summarised by
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(i)   Find the mean and standard deviation of the volumes of gas measured by the 12 students.

(ii)  Find the value of 
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Questions:  Coded Data

Question 1:

The jackets on display in the window of a men’s outfitter have the following prices (in £):


49.95,  79.95,  79.95,  99.95,  139.95

a)  Add 5p to every price.

b)  Find the mean and the standard deviation of the new prices.

c)  Hence find the mean and the standard deviation of the original prices.
Question 2:  Examination Question (January 2006)

For each of 50 plants, the height, h cm, was measured and the value of (h – 100) was recorded.  The mean and standard deviation of (h -100) were found to be 24.5 and 4.8 respectively.

(i)
Write down the mean and standard deviation of h.




[2]

The mean and standard deviation of the heights of another 100 plants were found to be 123.0 cm and 5.1 cm respectively.

(ii)
Describe briefly how the heights of the second group of plants compare with the first.













[2]

(iii)
Calculate the mean height of all 150 plants.





[2]

Question 3: Examination question (January 2003)

A mathematics student has been asked to calculate some properties of the volumes, x cm³, of a sample of 8 solid objects.  To make the calculations easier he decides to subtract 200 cm³ from each volume.  His results can be summarised as:    
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(i)   Find the mean and standard deviation of the volumes of the 8 solid objects.

[5]

(ii)  Calculate the value of 
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