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Section 1: Summarising sample data (location) 
 

Notes and Examples 
 

These notes have sub-sections on: 

 Types of data 

 Frequency tables 

 Grouping data 

 Measures of central tendency 

 Comparison of measures of central tendency 

 Finding measures of central tendency from frequency distributions 

 Estimating the median from grouped data 

 Estimating the mean from grouped data 

 Coding data 

 
 

Types of data 
 
Before deciding on how to present data, it is important to consider what sort of 
data you are dealing with. Here are some examples. 
 
Coin tosses:  
{H, H, T, H, T, T, H, T, H, H, T, H, H, H, T, T, H, H, T, T} 

 

Dice throws:  
{6, 1, 2, 5, 5, 2, 5, 6, 1, 2, 2, 4, 4, 5, 6, 2, 5, 3, 3, 2} 

 
Heights:  
{1.85, 1.78, 1.65, 1.70, 1.66, 1.85, 1.80, 1.77, 1.67, 1.73, 

1.82, 1.88, 1.73, 1.71, 1.68, 1.90, 1.79, 1.82, 1.65, 1.70} 

 

Number of coin tosses until a Head is obtained: 
{1, 3, 2, 2, 1, 5, 2, 1, 3, 1, 2, 2, 6, 3, 2, 2, 1, 5, 8, 1} 

 

Marks awarded by judges at a world champion skating event: 
{5.9, 5.8, 4.9, 5.2, 5.7, 5.6} 

 

Judgement of level of pain from 120 patients in clinical trial of a drug: 
{none, mild, acute, mild, moderate, none, mild, mild, moderate, moderate, mild, mild, 

moderate} 
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Qualitative and quantitative data 
We can first classify these sets as either qualitative (categorical) or 
quantitative (numerical): 
 

Qualitative Quantitative 

Coin tosses 
Pain levels 

Dice throws 
Heights 

Number of coin tosses until it lands ‘heads’ 
Judges’ marks in an ice-skating competition 

 
 
   
 
 
 
 
 
Beware: numbers can be qualitative data if they do not have a numerical 
meaning.  Examples are numbered menu items, such as you might see in a 
Chinese restaurant, or the numbers on rugby shirts. It would make no sense 
to find the mean value of the numbers of the menu items ordered in a Chinese 
restaurant! 
 
Notice that the pain levels could be given a numerical value, e.g. mild 1, 
moderate 2, etc. This would convert the data to quantitative data, which could 
allow calculations to be made, e.g. mean pain level.  However, this is not 
good practice because the numbers are subjective; one person’s judgement 
of the crossover point between moderate and acute pain is unlikely to be the 
same as another’s.  Assigning numerical values to such subjective 
judgements make the data seem more accurate than they really are and can 
produce misleading results. 
 
 
Discrete and continuous data 
Numerical data can be further divided into discrete and continuous.  
If all the possible values for the data can be listed, the data is discrete. 
 

Quantitative data 

Discrete Continuous 

Number of coin tosses until it lands ‘heads’ 
Dice throws  

Judges’ marks in an ice-skating competition 
 

Heights 

 
 
 
 

Quantitative data are 
expressed as numbers and the 
values of these numbers have 

a numerical meaning. 

Qualitative data need not be 
expressed in numbers. They are 
usually given as categories such 
as heads or tails, pain level, 
gender, eye colour, car type, etc.   
 
 

You might think that the ice-skating scores are continuous, but in fact 
they are discrete, because we can list the possible scores which can 
be given: 6.0, 5.9, 5.8, 5.7, 5.6, 5.5, … etc. With continuous data, this 
is not possible – not only are there an infinite number of possible 
heights, but they also can’t be listed without missing some out. 
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Notice that it is not simply a question of whether the set of possible values for 
the data is finite or infinite: the number of throws until a Head is tossed could 
be any whole number, and so this set is infinite but discrete. Also, it is not a 
question of whether the data consist of whole numbers. The skating data are 
decimal but discrete. 
 
In practice, all continuous data have to be rounded – the heights given above 
are all given to 3 significant figures. Once rounded, the set of possible values 
is in fact finite and listable: 

…, 2.00, 1.99, 1.98, 1.97, 1.96, … etc. 
 
Nevertheless, these data are clearly measuring a continuous quantity, and are 
therefore regarded as continuous rather than discrete. 
 
 
Example 1 
Decide whether each of the following sets of data is qualitative or quantitative, and if 

quantitative, whether it is discrete or continuous. 

 

A  Cards drawn from a set of playing cards:  

   {2 of diamonds, ace of spades, 3 of hearts etc…} 

B  Number of aces in a hand of 13 cards:  

  {1, 2, 3, 4} 

C  Time in seconds for 100 metre sprint:  

  {10.05, 12.31, 11.20, 10.67, 11.56, …etc} 

D  Fraction of coin tosses which were Heads after 1, 2, 3, …  tosses for the 

following sequence:    H  T  H  T  T  T  H  H  … 

      {1, ½, 2/3, ½, 2/5, 1/3, 3/7, ½, …} 

E  Number of spectators at a football match:  

  {23 456, 40 132, 28 320, 18 214, …etc} 

F   Day of week when people were born:  

  {Wednesday, Monday, Sunday, Sunday, Saturday, etc…} 

G  Times in seconds between ‘blips’ of a Geiger counter in a physics experiment:  

  {0.23, 1.23, 3.03, 0.21, 4.51, …etc} 
H  Percentages gained by students for a test out of 60:  

  {20, 78.33, 80, 75, 53.33, …etc} 

I   Number of weeds in a 1 m by 1 m square in a biology experiment:  

  {2, 8, 12, 3, 5, 8, …} 

 

Solution 

A and F are qualitative data, all the others are quantitative. 

B -  discrete 

C -  continuous 

D -  discrete, as the possible fractions can be listed 

E -  discrete 

G -  continuous 

H -  discrete, as there are only 60 possible percentage scores. 

I -  discrete, as there must be a whole number of weeds. 
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Frequency tables 
 
When data contains items which are repeated, it makes sense to use a 
frequency table to record them. 
 
 
Example 2 

The data set below shows the scores when a die was thrown repeatedly.  

{6, 1, 2, 5, 5, 2, 5, 6, 1, 2, 2, 4, 4, 5, 6, 2, 5, 3, 3, 2} 

Show this data in a frequency table. 

 

Solution 

There are two 1s, six 2s, two 3s, two 4s, five 5s, three 6s. In a frequency table: 

 

 Score Frequency 

 1 2 

 2 6 

 3 2 

 4 2 

 5 5 

 6 3 

 Total 20 

 

 
 

Grouping data 
 
Grouped frequency tables are used when the data are widely spread. 
Consider the following data on spectators at football matches: 
 

 23456 40132 28320 18214 12250 13302 17359 18605 

 14567 16321 16002 19925 20451 18491 22902 19358 

 18314 21359 32304 22561 12912 25600 28614 10540 

 17312 27347 29902 41354 38401 16592 18610 15482 

 34012 22782 38427 15384 18921 16349 26210   8265 

 
Only when the data is grouped does it start to make some sense: 
 

No. of spectators Tally Frequency 

0 – 10000  1 

10000 – 20000       23 

20000 – 30000    10 

30000 – 40000  4 

40000 – 50000  2 

Total  40 

 

Immediately, you can see that most of the crowds are between 10000 and 
30000, with crowds below 10000 and over 30000 unusual. 
 

Always add up the 
frequencies to check that 
this is the same as the 

number of data items. 
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Are the groups above well defined? Where would you place a crowd of 
10000? For discrete data, the groupings should not overlap, so it would be 
better to group as follows: 
 

No. of spectators Tally Frequency 

0 – 9999  1 

10000 – 19999       23 

20000 – 29999    10 

30000 – 39999  4 

40000 – 49999  2 

Total  40 

 

 
With continuous data, the overlap problem does not really apply, as in theory 
it should be possible to decide whether continuous data lies above or below 
any class boundary. In practice, the data have been rounded, so you clarify 

which group to place data in using  or < symbols, as shown in the following 
example: 
 

1.85 1.78 1.65 1.70 1.66 1.85 1.80 1.77 1.67 1.73  

1.82 1.88 1.73 1.71 1.68 1.90 1.79 1.82 1.65 1.70 

 

Height h Frequency 

1.65  h < 1.70 5 

1.70  h < 1.75 5 

1.75  h < 1.80 3 

1.80  h < 1.85 3 

1.85  h < 1.90 3 

1.90  h < 1.95 1 

Total 20 

 

The classes are sometimes presented like this: 
 

Height h Frequency 

1.65 – 5 

1.70 – 5 

1.75 – 3 

1.80 – 3 

1.85 – 3 

1.90 – 1 

1.95 – 0 

Total 20 

 

 

How do you decide how to group? This depends on the amount of data you 
have to group, and how many classes you want to end up with. Let’s look at 
the football crowd data again. If the number of classes is too large for the 

So 1.70 
goes in 

this class 
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amount of data you have, then the frequencies are too small to build up an 
idea of the ‘shape’ of the distribution: 
 

Class Frequency Class Frequency Class Frequency 

5000 - 5999 0 20000 - 20999 1 35000 - 35999 0 

6000 - 6999 0 21000 - 21999 1 36000 - 36999 0 

7000 - 7999 0 22000 - 22999 3 37000 - 37999 0 

8000 - 8999 1 23000 - 23999 1 38000 - 38999 2 

9000 - 9999 0 24000 - 24999 0 39000 - 39999 0 

10000 - 10999 1 25000 - 25999 1 40000 - 40999 1 

11000 - 11999 0 26000 - 26999 1 41000 - 41999 1 

12000 - 12999 2 27000 - 27999 1 42000 - 42999 0 

13000 - 13999 1 28000 - 28999 2 43000 - 43999 0 

14000 - 14999 1 29000 - 29999 1 44000 - 44999 0 

15000 - 15999 2 30000 - 30999 0 45000 - 45999 0 

16000 - 16999 4 31000 - 31999 0 46000 - 46999 0 

17000 - 17999 2 32000 - 32999 1 47000 - 47999 0 

18000 - 18999 6 33000 - 33999 0 48000 - 48999 0 

19000 - 19999 2 34000 - 34999 1 49000 - 49999 0 

 
 
On the other hand, if there are too few classes, grouping becomes too crude, and 
we lose detail: 
 

Class Frequency 

0 - 19999 22 

20000 - 39999 16 

40000 - 59999 2 

Total 40 

 
 
The best choice of class intervals gives enough detail to get a feel for the 
distribution: 

Class Frequency 

0 - 4999 0 

5000 - 9999 1 

10000 - 14999 5 

15000 - 19999 16 

20000 - 24999 6 

25000 - 29999 6 

30000 - 34999 2 

35000 - 39999 2 

40000 - 44999 2 

Total 40 
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Measures of central tendency 
 
There are three of these which are commonly used: 

- the median 
- the mode 
- the mean 

 
You need to be able to calculate these for both discrete and continuous data. 
You also need to appreciate the different properties of each of these 
measures. 
 
 
The median 
When data is arranged in order, the median is the item of data in the middle. 
However, when there is an even number of data, the middle one lies between 
two values, and we use the mean of these two values for the median. 
 
For example, this dataset has 9 items: 
 
  1   1   3   4   6   7   7   9   10 

 
 
 
If another item of data is added to give 10 items, the middle items are the 5th 
and 6th: 
 
  1   1   3   4   6   7   7   9   10   12 

 

so the median is the mean average of the 5th and 6th items, i.e. 
6 7

6.5
2


 . 

 
The mode 
The mode is the most common or frequent item of data; in other words the 
item with the highest frequency. 
 
So for the data set    {6, 7, 8, 8, 9} 

the mode is 8 as this appears twice. 
 
There may be more than one mode, if more than one item has the highest 
frequency. 
 
 
Example 3 

For the data below: 

 16.5 16.5 16.6 16.7 16.8 17.0 17.0 17.1 17.3 17.3

 17.7 17.8 17.9 18.2 18.2 18.2 18.5 18.5 18.8 19.0 

find 
(i) the median 

(ii) the mode 

 

There are 4 data items below the 
5

th
 and 4 items above; so the 

middle item is the 5
th
 , which is 6. 
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 is the Greek letter sigma and stands 
for ‘the sum of’.  The whole 

expression is saying: ‘The mean ( x ) 

is equal to the sum of all the data 
items (Xi for i = 1 to n) divided by the 
number of data items (n).’ 

Solution 

(i) Counting from the lowest item (1.65), the 10th is 1.73 and the 11th is 1.77.  

The median is therefore 
1.73 1.77

1.75
2


 . 

(ii) No item appears more than twice except for 1.82 which appears three times. 

 The mode is 1.82. 

 
 
The mean 
When people talk about the average, it is usually the mean they mean! This is 
the sum of the data divided by the number of items of data. 
We can express this using mathematical notation as follows: 
 
For the data set x1, x2, x3, x4,… xn, 

 
 
 
 
 
 
 
Example 4 shows a very simple calculation set out using this formal notation. 
 
 
Example 4 

Find the mean of the data set {6, 7, 8, 8, 9}. 

 

Solution 

x1 = 6,  x2 = 7,  x3 = 8,  x4 = 8, x5 = 9 , n = 5 
5

1 1 2 3 4 5 6 7 8 8 9
7.6

5 5 5

i

i

x
x x x x x

x         
   


 

 
 

Comparison of measures of central tendency (averages) 
 

 The mean includes all the data in the average, and takes account of the 
numerical value of all the data. So exceptionally large or small items of 
data can have a large effect on the mean – it is susceptible to outliers. 

 

 The median is less sensitive to high and low values (outliers), as it is 
simply the middle value in order of size.  If the numerical values of each of 
the items of data is relevant to the average, then the mean is a better 
measure; if not, the use the median. 

 

 The mode picks out the commonest data item. This is only significant if 
there are relatively high frequencies involved. It takes no account at all of 
the numerical values of the data. 

 

1

1 n

i

i

x x
n 

 
x denotes the 

mean value of x 
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Suppose you are negotiating a salary increase for employees at a small firm. 
The salaries are currently as follows: 
 

£6000, £12000, £14000, £14000, £15000, £15000, £15000, £15000, 
£16000, £16000, £18000, £18000, £18000, £20000, £100000 

 
 
 
 
 

 The mean salary is £20800 

 The median salary is £15000 

 The modal salary is also £15000 
 
Which is the most appropriate measure?  
 
If you were the managing director, you might quote the mean of £20800, but 
of the current employees she is the only one who earns more than this 
amount. 
 
If you were the union representative, you would quote the median or the mode 
(£15000), as these give the lowest averages. This is certainly more typical of 
the majority of workers. 
 
 
There is no ‘right’ answer to the appropriate average to take – it depends on 
the purpose to which it is put. However, it is clear that: 
 

 The mean takes account of the numerical value of all the data, and is 
higher due to the effect of the £100000 salary, which is an outlier. 

 The median and mode are not affected by the outliers (£100000 and 
£6000) 

 
 
Example 5 

Shanice receives the following marks for her end-of-term exams: 

 

 Subject Mark (%) 

 Maths 30 

 English 80 

 Physics 45 

 Chemistry 47 

 French 47 

 History 50 

 Biology 46 

 Religious Education 55 

 
Calculate the mean, median and mode. Comment on which is the most appropriate 

measure of average for this data. 

The £6000 is a part-time worker 
who works only two days a week 

The £100000 is the 
managing director 



 Edexcel S1 Working with data 1 Notes & Examples 

 
 10 of 17 13/11/13   © MEI 

Solution 

The mean =
30 80 45 47 47 50 46 55

50
8

      
  

 

In numerical order, the results are:  30, 45, 46, 47, 47, 50, 55, 80 

The median is therefore 47. 

The mode is 47, as there are two of these and only one each of the other marks. 

 

The mode is not suitable – there is no significance in getting two scores of 47. 

 

The median or the mean could be used. The mean is higher since it takes more 

account of the high English result. The median is perhaps the most representative, and 

she got 4 scores in the range 45-47; but Shanice would no doubt use the mean to make 

more of her good English result! 

 
 

Finding measures of central tendency from frequency 
distributions 

 
When data are given in the form of a frequency table, the methods for finding 
measures of central tendency have to be adapted slightly. 
 
The mean 
 

x f 

1 3 

2 5 

3 2 

4 3 

5 4 

6 3 

Total  20 

 
The mean of the data shown in the frequency table above can be written as  
 

1 1 1 2 2 2 2 2 3 3 4 4 4 5 5 5 5 6 6 6 69
3.45

20 20
x

                  
    

 
An alternative way of writing this is 

 
3 5 2 3 41 2 3 4 5 6 63

3 5 2

9
3.4

23
5

04 3
x

          



 

   
 

 
This can be expressed more formally as 

 

6

1

6

1

i i

i

i

i

f x

x

f









 

 

Each value of x is multiplied by its frequency, 

and then the results are added together. 

The frequencies are added to find the total 
number of data items 
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It is helpful to add another column to the frequency table, for the product fx. 
 

x f fx 

1 3 3 

2 5 10 

3 2 6 

4 3 12 

5 4 20 

6 3 18 

Total  20f   69fx   

 
Then you can simply add up the two columns and use the totals to calculate 
the mean. 

 
69

3.45
20

fx
x

f
  



 

 
In general, when the data is given using frequencies, the formula for the mean 
is: 

1

1

n

i i

i

n

i

i

f x

x

f









 

 
 
The median 
When you want to find the median of a data set presented in a frequency 
table, one useful point is that the data is already ordered.  
 

x f 

1 3 

2 5 

3 2 

4 3 

5 4 

6 3 

Total 20 

 
For this data set, there are 20 data items, so the median is the mean of the 
10th and 11th items. 
 
For this small set of data, it is easy to see that the 10th data item is 3 and the 
11th is 4. The median is therefore 3.5. 
 
However, for a larger set of data it may be more difficult to identify the middle 
item or items. One way to make this a little easier is to use a cumulative 
frequency table. 
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x f Cum. freq. 

1 3 3 

2 5 8 

3 2 10 

4 3 13 

5 4 17 

6 3 20 

 
 
 
 
 
The final value of the cumulative frequency (in this case 20) tells you the total 
of the frequencies. The cumulative frequencies show that the 10th item is 3 
and the 11th item is 4. So the median is 3.5. 
 
The mode 
Identifying the mode is easy when data are given in a frequency table. 
 

x f 

1 3 

2 5 

3 2 

4 3 

5 4 

6 3 

Total 20 

 
 
Example 6 

For the following set of data 

 

 x f 

 22 5 

 23 17 

 24 23 

 25 35 

 26 12 

 Total 92 

 

find the values of  

(i) the mean (ii) the median (iii) the mode  

 

Solution 

(i) 
22 5 23 17 24 23 25 35 26 12

5 17 23 35 12

2240
24.3 (3 s.f.)

92

x
        


   

 

 

 The mean = 24.3 (3 s.f.) 

The third column gives the 
cumulative frequency. This is 

the total of the frequencies so far. 

You can find each cumulative 
frequency by adding each frequency 
to the previous cumulative frequency. 
E.g., for x = 4, the cumulative 

frequency is 10 + 3 = 13. 

The highest frequency is for 

x = 2. So the mode is 2. 



 Edexcel S1 Working with data 1 Notes & Examples 

 
 13 of 17 13/11/13   © MEI 

(ii) Make a cumulative frequency table: 

 

 x f cf 

 22 5 5 

 23 17 22 

 24 23 45 

 25 35 80 

 26 12 92 

 

 Since there are 92 data items, the median is the average of the 46
th

 and 47
th

 items.  

 There are 45 items of 24 or less, and 80 items of 25 or less.  

 So clearly the 46
th

 and 47
th

 items are both 25. 

 The median is 25. 

 

 (iii) The highest frequency is for x = 25. 

 The mode is 25. 

 
 

Estimating the median from grouped data 
 
If data is only available as a grouped frequency distribution, then it is not 
possible to find the exact values of the median. However, it is possible to 
estimate a value for the median.  
 
Suppose, for example, that you want to estimate the median of the data set 
shown below.  
 
 
 
 
 
 
 
 
 
There are 31 data items so you need to find the 15th data item. 
 
It is helpful to add the cumulative frequencies to this table. This shows clearly 
that the 15th data item lies in the class interval 40 50w  , and it is the 7th 
item in this class interval (which contains 10 items). 
 
 
 
 
 
 
 
 
 
 

Weight w, (kg) Frequency 

30  w < 35 2 

35  w < 40 6 

40  w < 50 10 

50  w < 60 8 

60  w < 65 5 

over 65 0 

 

Weight (kg) Frequency Weight 
Cumulative 

frequency 

  w < 30 0 

30  w < 35 2 w < 35 2 

35  w < 40 6 w < 40 8 

40  w < 50 10 w < 50 18 

50  w < 60 8 w < 60 26 

60  w < 65 5 w < 65 31 
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The 7th item is 7
10

 along the class interval. So you need to find 7
10

 of the class 

width, i.e.  7
10

10 7  . This tells you how far along the class interval the 7th item 

lies.  
So its position is 40 + 7 = 47. 
 
Note: earlier you used the cumulative frequency to help find the median of 
small, discrete data sets. The cumulative frequency for a particular value was 
defined as the number of data items less than or equal to that value. For the 
data above, however, the cumulative frequencies are given as the frequencies 
for m < 40, m < 50 and so on. Since the data is continuous, there is no 

distinction between m < 40 and m  40, so there is no problem with this. 
However, when you are dealing with discrete data, you must ensure that 
cumulative frequencies relate to “less than or equal to” a value. 
 
 
Example 7 

Estimate the median of the following dataset, which gives the mass of 100 eggs. 

 

 

 

 

 

 

 

 

 

 

 

 

Solution 

 

 

 

 

 

 

 

 

 

 

 

 

The median is the 50
th

 data item. This lies in the 55  m < 60 class interval. 
The median is the 16

th
 data item out of the 22 data items in that class. 

 Median 
16

55 5 58.6
22

     grams. 

 
 
 

Mass, m (g) Frequency 

40  m < 45 4 

45  m < 50 15 

50  m < 55 15 

55  m < 60 22 

60  m < 65 17 

65  m < 70 16 

70  m < 75 11 

75  m < 80 0 

 

Mass, m (g) Frequency Mass Cumulative 
frequency 

  m < 40 0 

40  m < 45 4 m < 45 4 

45  m < 50 15 m < 50 19 

50  m < 55 15 m < 55 34 

55  m < 60 22 m < 60 56 

60  m < 65 17 m < 65 73 

65  m < 70 16 m < 70 89 

70  m < 75 11 m < 75 100 
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Estimating the mean from grouped data 
 
When the data is grouped into classes, you can still estimate the mean by 
using the midpoint of the classes (the mid-interval value). This means that you 
assume that all the values in each class interval are equally spaced about the 
mid-point. 
 
You can show most of the calculations in a table, as shown in the following 
example. 
 
 
Example 9 

Estimate the mean weight for the following data: 

 

 Weight, w, (kg) Frequency 

 50  w < 60 3 

 60  w < 70 5 

 70  w < 80 7 

 80  w < 90 3 

 90  w < 100 2 

 Total 20 

 

Solution 

 

 

 

 

 Weight, w, (kg) Mid-interval 

value, x 

Frequency, f fx 

 50  w < 60 55 3 165 

 60  w < 70 65 5 325 

 70  w < 80 75 7 525 

 80  w < 90 85 3 255 

 90  w < 100 95 2 190 

   20f   1460fx   

 

 
1460

73
20

fx
x

f
  



 

 The mean weight is estimated to be 73 kg. 

 
 
To find mid-interval values, you need to think carefully about the upper and 
lower bounds of each interval. In the example above, it is clear what these 
bounds are. However, if the intervals had been expressed as 50 – 59, 60 – 69 
and so on, then it is clear that the original weights had been rounded to the 

nearest kilogram, and the intervals were actually 49.5  w < 59.5,  

The mid-interval value is the 
mean of the upper and lower 

bound of the weight. 
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59.5  w < 69.5, etc. So in that case the mid-interval values would be 54.5, 64.5 
and so on. 
 
 

Coding data 
 
It is sometimes possible to simplify the calculation of the mean by coding the 
data. 
 
You can transform the data using a linear coding: 
                             y a bx   

You can “undo” this coding: 

 
y a

x
b


  

 
Since each data item has been transformed using this coding, the mean of the 
data undergoes the same transformation. So the mean of the coded data, y , 

is related to the mean of the original data, x , by the equation 

 y a bx  . 

  
For example, the data set  {30, 50, 20, 70, 40, 20, 30, 60} 
could be simplified by dividing all the data by 10. 

This means using the coding 
10

x
y  . 

which gives the new data set  {3, 5, 2, 7, 4, 2, 3, 6}. 

You can find the mean y  of this new data set. Then, since x = 10y, you can 

find the mean of the original data using the equation 10x y . 

 
Alternatively, the numbers could be made smaller by subtracting 20 before 

dividing by 10. This is the coding 
20

10

x
y


  

which gives the new data set  {1, 3, 0, 5, 2, 0, 1, 4} 
You can find the mean, y  of this new data set. Then, since x = 10y + 20, you 

can find the mean of the original data using the equation 10 20x y  . 

 
Coding is especially useful when dealing with grouped data, since in these 
cases you are dealing with mid-interval values which follow a fixed pattern. 
For example, if you were dealing with heights grouped as 100-109, 110-119 
etc., you would be working with mid-interval values of 104.5, 114.5, 124.5 etc. 

By using the coding 
104.5

10

x
y


 , you would be working with y values of 0, 1, 

2, etc. 
 
You might feel that since you can use a calculator, then simplifying the 
numbers is of little value. However, the calculations involved can be quite 
long-winded, and it is easy to make a mistake in entering the numbers. If the 
numbers are simpler then you are less likely to make a mistake. In addition, 
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you may be required in an examination question to show that you understand 
this method. 
 
 
Example 10 

Use linear coding to calculate the mean of the following data: 

 

 Weight, w, (grams) Frequency, f 

 0  w < 10 4 

 10  w < 20 6 

 20  w < 30 9 

 30  w < 40 7 

 40  w < 50 4 

  

Solution 

The mid-interval values (denoted by x) are 5, 15, 25, etc.  A convenient coding is  

  
5

10

x
y


  

The corresponding y values become 0, 1, 2, … 

 

 

 

 

 x y f fy 

 5 0 4 0 

 15 1 6 6 

 25 2 9 18 

 35 3 7 21 

 45 4 4 16 

   30f   61fy   

 

61
2.03333

30
y    

5

10

x
y


  10 5x y    

61
30

10 5 10 5 25.33x y       

 


