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1 Before you start 
Prerequisites 
This chapter assumes that you have the worked through the previous one 'Data'. You can find a copy 
at: 

http://www.robin-beaumont.co.uk/virtualclassroom/contents.html 

A list of the specific skills and knowledge you should possess can be found in the learning outcomes 
section of the previous chapter. I would also suggest that you work through the Multiple Choice 
Questions (MCQs) section of that chapter to make sure you do understand the learning outcomes. 

You do not require any particular resources such as computer programs to work through this chapter, 
however you might find it helpful if you have access to a statistical program (R, R Commander or 
SPSS), or even a spreadsheet programme such as Excel or just a calculator. 

 

 

2 Learning Outcomes 
This chapter aims to provide you with the following skills and information. After you have completed it 
you should come back to these points, ticking off those with which you feel happy. 

 

Learning outcome  Tick 
box  

Be able to describe the aim of descriptive statistics.   

Be able to discuss the mode and evaluate its appropriate use.    

Be able to discuss the median and evaluate its appropriate use.  

Be able to discuss the mean and evaluate its appropriate use.  

Be able to evaluate which would be the most appropriate descriptive statistic providing the 
typical value for a particular dataset. 

 

Be able to discuss the affects that social/political context has upon reporting certain 
descriptive statistics. 

 

Be able to describe a web based statistics page that allows you to enter data locally and 
obtain a variety of descriptive statistics back from the server running R. 
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3 What are Descriptive Statistics 
In the previous document we investigated how data is classified and the effects that ranking had upon  a 

dataset. In this document we will look at how we can describe a dataset by 
just using a single number.  

In fact this is one of the most important aspects of statistics, the process of 
'data reduction' which is basically converting a large group of numbers (i.e. 
the dataset) into just one or two numbers. In the example opposite the dataset 
is the age (years) for a set of students and in this instance the statistic is the 
Mean value, commonly called the average. 

 

 

 

 

 

 

 

 

 

 

 

 

Because there are other types of statistics this type of measure is referred to as a 'Descriptive' or 
'Summary' statistic. Summary measures of data sets are extremely important with the typical human 
brain only being capable of dealing with a certain amount of information at any one time. With these 
summary statistics we can look far beyond the individual observation, allowing us to compare sets of 
data of any size. 

Although the term 'summary statistic' sounds very grand and exotic we actually do use such measures 
regularly without realising it. Lets think for a minute how you might want to describe a pile of sand that 
someone has just delivered to your front garden by mistake. You would probably phone up the company 
and describe the: 

• Height at the centre of the pile, that is where most of the sand is =  e.g. 7 feet. 

• How spread out it is =  e.g 23 feet.  

 

 

 

 

 

 

 

  

Name Age 

Anderson Louise 28 

Armstrong Martin 28 

Bell Steven 22 

Booth James 20 

Brannigan Daniel 20 

Breckenridge 
Andrew 

19 

Cairns Chris 33 

Carter Mark 26 

Cowan Andrew 20 

Crowther Jake 19 

Daglish Clare 19 

Dale Micheal 19 

Deconink Chris 20 

The dataset: 
28, 28, 22, 20, 20, 
19, 33, 26, 20, 19, 

19, 19, 20 

The statistic: 
22.5 yrs 

Data reduction 

= Summary measure 

= Descriptive Statistic 

mailto:robin@organplayers.co.uk


Introduction to Statistics 
Two – Finding the centre 

Robin Beaumont robin@organplayers.co.uk   page 5 

In our pill of sand each grain can be thought of as a data item in the dataset and each of your above 
descriptions as a descriptive statistic.  In the rest of this chapter we will consider the first piece of 
information that the unhappy house owner provided, that was describing the centre (what we will call for 
now the most typical value) of a dataset. 

To demonstrate a variety of descriptive statistics that supposedly provide us with a value representing 
the typical value we will return to our dataset consisting of the ages of some typical undergraduates. 

Although our data set only consists of thirteen cases of one variable with one observation for each we 
could use exactly the same technique for a data set of any size. 

 

Exercise 1. Guessing the typical value 

Just looking (don't do any arithmetic) at the dataset below what do you think the typical value is.  

Why have you chosen that particular value? 

 

 

 

4 Frequencies / 
Counts 
In the above exercise you probably 
would have chosen the value that 
occurs most frequently in the dataset 
either 19 or 20. It is often very useful 
to create a table or chart which 
shows the frequency for each value 
within a dataset. (see opposite) 

The term frequency is another 
name for count. That is the number 
of occurrences for one, or a range of 
values that a variable takes in a 
dataset. Count and frequency are 

often used interchangeably. A frequency of four would mean four occurrences in a particular dataset of 
a particular value or range of values depending on the variable being considered. We will revisit this 
topic again latter. You can derive some useful measures from the counts such as the relative 
frequency and the percentage of each count.  

Clearly the number of values in the dataset has an important bearing on how you might interpret certain 
values such as percentages, take the trivial example ‘20% of patients only needed one doze of painkiller 
post operatively for major abdominal surgery in a particular study’, sounds very impressive but if you 
then discover that the study only consisted of 5 patients (i.e N=5), each therefore contributing 20% of 
the dataset the result becomes fair less impressive. 

 

Exercise 2. Bird Feeding Times 

The following is a dataset giving the length of time various birds fed from a feeding table in a 
garden. Create a table of frequencies from the dataset and indicate which you think is the most 
typical value.     

Time in minutes: 35, 20, 15, 2, 2, 4, 3, 6, 2, 4, 7, 3, 2, 4, 6, 3, 2, 2, 1, 1, 3, 5, 2, 4, 2, 2, 2, 4, 3, 18, 5      
(in total 31 observations 

 

 

 

Value Number of times value 
occurs in the dataset = 

frequency (=f) 

Relative 
frequency 
(f/total) 

Percentage 
% 

(= relative 
frequency  

x 100) 

Shown 
graphically 

19 4 4/12=0.33 33  
20 4 4/12=0.33 33  
21 0    
22 1 1/12=0.08 8  
23 0    
24 0    
25 0    
26 1 1/12=0.08 8  
27 0    
28 2 2/12=0.16 16  
29 0    
30 0    
31 0    
32 0    
33 1 1/12=0.08 8  
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5 Mode 
What you have done above is actually work out the mode of a dataset that is identify the value that 
occurs most frequently in a dataset. This is called the Mode. 

From the above table of students ages we have created a list of the frequencies for each particular 
value in the dataset. Unfortunately, there does not appear to be a unique value as both 19 and 20 years 
have a frequency of 4. So which is the Modal value for this particular dataset? Howells 1992 p.31 
suggests that if the two values are adjacent the average of the two can be taken. Using this approach 
the mode for our distribution is (19 + 20)/2 = 19.5 years. If there are two or more non-unique such 
values which are not adjacent Howells recommends that each value should be reported.   

As we mentioned in the previous document concerned with Data types while is seems sensible to carry 
out arithmetic on interval and ratio data it is sometimes questionable with ordinal data. For example 
consider if we had equal numbers of responses from a questionnaire question in the 'strongly agree' 
and 'agree' categories. If this were the case would it be sensible to report that the most common 
response was something like 'slightly strongly agree'? The situation is even worse if you consider 
nominal data. If we have equal frequencies for say red and blue socks it is meaningless to report that 
the most common colour is redy/blue? Even given this potential problem the mode is the most sensible 
descriptive statistic when reporting the 'typical' score for a nominal dataset.  

 

Exercise 3. GP Waiting times 

 

 

 

5.1 Is the Mode fair? 
In all three examples so far; the students ages, the bird feeding and GP waiting times the mode came 
out as a very low value compared to some of the values in each of the datasets. Just considering the 
GP waiting times, out of the 16 patients five patients waited the minimum time recorded with the result 
that this was the mode. Also the actual value of 5 minutes is far less than the poor person who needed 
to wait 27 minutes.  

Possibly a fairer way of finding the most typical value for a dataset might be to order the dataset in 
some way and then pick the middle value, By using this technique we arrive at a value called the 
Median which we will look at next.  

 

Notice that if we can order the dataset it cannot be a Nominal dataset. 

 

Waiting times in minutes, for 15 patients waiting to see their GP are displayed below.  
Calculate the mode and mark it on the diagram. 

 
 

5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 2   
 

Each bubble 
represents a patient 

Each column 
represents 
a frequency 

(count) 

 

The tallest 
column = 

mode 
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6 Median 
The median is the value of the middle score when the scores are ranked. For example taking our 
students ages we have 13 scores which when ranked gives: 

Value  19,19,19,19,20,20,20,20,22,26,28,28,33 

Ranking: 1,  2,  3,  4,  5,  6,  7,  8,  9,  10,11,12,13 

The half way point is the seventh score 
which has a value of 20. If we had had 
only 12 scores,  by ignoring the last score, 
the median score would have been the 
average value of the 6th and 7th ordered 
scores i.e. (20+20)/2 = 20. 

The diagram opposite shows where the 
median lies for the students data. 

The formula for the median is (N+1)/2  Where 'N' is the number of scores. It is important to note that this 
is not the number of unique scores but the number of scores. This provides the ranking but not the 
actual value, for example taking the example above the median = (13+1)/2 = 7 which indicates that the 
seventh ranked score is the median. Referring back to the actual scores we see this is 20 which is the 
same answer we found by inspecting the ranked scores. 

We can conceptualise this as the balancing point if we give each score the same weight but uniquely 
identifiable (indicating their actual value) placed in order on a set of scales (Jaisingh 2000, p.31).  

 

 

 

 

 

 

 

 

Exercise 4. 

Referring back to the GP waiting times dataset given in a previous exercise please work out the 
Median and mark it on the diagram. 

 

 

 

 

I'm sure that most of you are wondering why I haven't introduced the usual way of finding the most 
typical score by using the mean or average as it is commonly called. Before we do this I would like to 
consider another characteristic of the median. 

 

 

  

   

19   20   21   22   23   24   25   26   27   28   29   30   31   32   33   

Middle score = median   

1   5   
2   6   
3   7   
4   8   

9   10   11   
12   

13   

 

5 
6 

7 

4 8 
9 

10 
11 

12 
13 3 

2 
1 

The Median – The balancing point imagining that each piece of  data weighs the same 
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6.1 Minimum value of residuals 
Taking the dataset consisting of the ages of our students we can consider how different each score is 
from the median of 22 yrs. This value is called the deviation, error or residual of the median. 

 

 

 

 

 

 

 

 

 

 

If we took any other value in our dataset and calculated the deviations from it it would be larger than 47. 
(Campbell & Swinscow 2009, p.5). 

Notice that we ignored the negative sign for some of the deviations, this is called taking the absolute 
value. It is often shown mathematically by placing a bar each side of the number or expression, that is 
| − 5| = 5. Also if we were to express each of the deviations above algebraically as |𝑥 − 𝑚| , that is take 
the absolute value of the deviation from the median (m)  which is the x value minus the median.  

We could also express the above idea about the median being the value from which the sum of the 
absolute deviations achieve a minimum value for the dataset in an equation  

min (∑ |(x−? )|) is when ? = 𝑚𝑒𝑑𝑖𝑎𝑛 

We will be returning to the idea of deviations again and again as they form the basis to a large number 
of statistics.  

Exercise 5. 

Write out the above equation in large print then the sentence to explain it marking which part of the 
sentence relates to which part of the equation. Point and say it out loud!  

 

   

Age Deviation 
(=value -
median) 

 
Graphical representation of the deviation from the median 

19 19-22= -3 

Total =  
-20 

 

 

19 19-22= -3 

19 19-22= -3 

19 19-22= -3 

20 20-22= -2 

20 20-22= -2 

20 20-22= -2 

20 20-22= -2 

22 22-22= -0 

26 26-22= 4 

Total = 27 

 

28 28-22= 6 

28 28-22= 6 

33 33-22= 11 

   
  

Total of all 
negative deviations Total of all positive 

deviations 

The minimum value for the deviations = 47 

 – i.e. the point nearest all the others 
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My solution is given below. 

 
 

7 Mean 
The mean is one of the most commonly used, and abused descriptive statistics. It is calculated by 

adding up all the scores and then 
dividing by the total number of scores. 

Does the mean (=22.5384 yrs. ) 
provide a valid measure of a typical 
score for our set of scores? Put 
another way do the majority of 
observations have a tendency to be 
around this value? From the diagram 
the mean does not seen to coincide 
with the typical value. The single value 

of 33 seems to have had a greater influence than we would have possibly liked. In fact by dropping that 
single observation changes the mean to 21.66 yrs. From this I would conclude that the mean does not 
represent a valid measure to describe the average value for our particular set of scores. The mode or 
the median seems to do a better job with this set of scores.  

 

 

 

 

We can express this very succinctly by the equation: 

�̅� =
∑𝑥
𝑛

   =   
1
𝑛

 �𝑥𝑖

𝑛

𝑖=1

 

The sample mean (pronounced “x bar”) is equal to the sum of all the values in the dataset, denoted by 
suffix i where i = 1 to n, divided by the number of them (n) in the dataset. ∑ is the Greek letter ‘capital 
Sigma’, S in the English alphabet, and called the summation operator, indicating that you need to add 
up (‘sum’) all the values, from x1 to xn.    

The median is the value 
from which the  

sum of the  

absolute deviations  

achieve a minimum value  

for the dataset 

 min(∑ |(x−? )|) is when ? = 𝑚𝑒𝑑𝑖𝑎𝑛 

 

 

19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 

Fulcrum = mean 

All the scores added together 
 

Total number of scores 

 

19+19+19+19+20+20+20+20+22+26+28+28+33 = 22.5 yrs 
13 

= 

mailto:robin@organplayers.co.uk


Introduction to Statistics 
Two – Finding the centre 

Robin Beaumont robin@organplayers.co.uk   page 10 

Exercise 6. 

Referring back to the GP waiting times dataset given in a previous exercise. Work out the Mean 
and mark it on the diagram. You should now have three marks on the diagram indicating the 
Mode, Median and Mean. 

 

 

Why is it that the mode and median seem to be better measures for the typical score for our particular 
dataset compared to the mean? Basically the answer lies in how the mean is calculated which we will 
now consider in more detail. 

If you remember in the previous chapter concerned with data we investigated the affects ranking had 
upon Interval/Ratio data - it removed the effect of magnitude. When calculating the mean the opposite is 
happening the actual value of each score is being taken very much into account. To drive this home, 
imagine if instead of the oldest student being 33 years we had a retired lady of 68 years. How does this 
affect the mean. 

 

 

 

The mean value has now changed from 21.66 years to 25.23 years just by changing one individual. In 
summary: 

The mean is sensitive to a single extreme value in a dataset 
We will investigate this aspect further by  considering the mean from another perspective. Another way 
of interpreting the mean is to realise that it represents the centre of gravity of the scores (technically 

called the first moment). Here we consider the weight 
of each score to reflect its value (in contrast to the 
median discussed earlier) Taking once again our set of 
students ages the diagram opposite shows where the 
centre of gravity lies.  

If the mean repesents the centre of gravity for a 
dataset we can make some other suppositions about 
the way the mean will respond to other characteristics 

a dataset might exhibit. For example: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

19+19+19+19+20+20+20+20+22+26+28+28+68 

= 25.23 yrs 
13 

= 328 

13 

The mean balances the dataset. The heavier, i.e. 
more extreme values there are on one side of it, 
the nearer the fulcrum (mean value) is going to 
be to them 

When the scores are 
symmetrical (roughly) the 
mean will be in the middle 

 

19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 

Fulcrum = mean 

1 

2 
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Techni note: for further examples using the gravity approach I recommend the excellent book by Brown FL Amos JR Mink OG 
1995 Statistical concepts p.10 also Phillips JL 1999  

 

If you find the little faces on the above diagrams a little difficult to conceptualise try the following 
interpretation 

Taking the dataset consisting of the ages of our students consider how different each score is from the 
mean (for simplicity we will assume the mean is 22.5 yrs. Although we know from the previous section 
that it is actually slightly more) The result is called the deviation, error or residual from the mean. 

 

 

 

 

 

 

 

 

 

 

 

 

Two things to note: 

1. Summing the positive and negative deviations gives a value of zero.  

2. Secondly just as the median minimised the absolute deviations from the median 
the mean is the point from which squared deviations from it achieve a 
minimum value. If we took any other value in our dataset and calculated the 
absolute squared deviations from it they would be larger. (Campbell & 
Swinscow 2009, p.14). 

We will consider these squared deviation again when we look at measures of spread and the method of 
‘least squares’ for regression analysis, don’t worry if you didn’t understand this last sentence at the 
moment!  

  

Age Deviation 
(=value -mean) 

 Graphical representation of the deviation 

19 19-22.5= -3.5 

Total =  
-24.5 

Say -25 because 
we slightly 

underestimated 
the mean 

 

 

19 19-22.5= -3.5 

19 19-22.5= -3.5 

19 19-22.5= -3.5 

20 20-22.5= -2.5 

20 20-22.5= -2.5 

20 20-22.5= -2.5 

20 20-22.5= -2.5 

22 22-22.5= - 0.5 

26 26-22.5= 3.5 

Total = 25 

 

28 28-22.5= 5.5 

28 28-22.5= 5.5 

33 33-22.5= 10.5 

   
  

Total of all 
negative deviations Total of all positive 

deviations 

Mean of 22.5 (approximately) 

Notice that: 

negative deviations = positive ones 

1
| | 0

n

i
i

x x
=

− =∑

MIN (∑ (x -?)2) 

is when “?”  = Mean 

 

mailto:robin@organplayers.co.uk


Introduction to Statistics 
Two – Finding the centre 

Robin Beaumont robin@organplayers.co.uk   page 12 

7.1 When is it sensible to use the Mean to indicate the 
typical score? 

What we have shown above is that when calculating the mean it is sensitive to both extreme values and 
asymmetry (an inequality in the number of scores on one particular side of the mean) it seems to work 
best for sets of scores that are symmetrical and do not contain extreme values. Do not worry too much if 
you did not understand the last sentence completely as we will revisit some of these ideals again when 
we look at various types of graph. 

Lets take an example of a dataset that appears roughly symmetrical and does not seem to have any 
extreme values.  

Below is given at dataset consisting of resting pulse rate for  30 students: 

77 75 71 76 70 78 69 69 77 76 74 66 

77 77 68 74 63 80 70 84 80 89 79 77 

75 77 91 81 85 81       

 

Looking at the dataset we could possibly argue that the pulses of 64, 66 and 89, 91 are extreme values 
but looking at the frequencies shown graphically in the frequency table 
they seem to balance each other out (literally!): 

 

Exercise 7. 

Work out the Mean median and mode for the above dataset. You can use 
whichever method you find easiest, A statistical program such as R or R 
Commander or SPSS (using the menu options Tools ->  Data analysis -> 
descriptive statistics), or Excel. 

 

 

 

 

 

From the above exercise you should have obtained a mean of 76.2 beats 
per minute, and a Median and Mode of 77 beats per minute.  All three 
values are pretty similar and the mean seems a sensible choice in this 
instance.  

You should have noticed that we used Interval/ratio data in this instance. 
It would therefore appear as a sensible recommendation to say that: 

If the dataset are Interval/ratio data AND is roughly symmetrical with 
no extreme values in one particular direction it is safe to use the 

'mean' as a typical value. 

 

It would turn out that even using such a common descriptive statistic as 
the mean would appear to present dangers in that we could end up 
reporting a value that makes little sense. In other words if the data does 
not possess certain characteristics the mean is basically 
meaningless, in technical terms we would say it lacked statistical validity. 

We will take a look at two more dangers associated with calculating a 
typical value before summarising the relationship between the mode, 
median and mean. 

Pulse 
rate Frequency Shown 

graphically 

63 0  

64 1  

65 0  

66 1  

67 0  

C68 1  

69 2  

70 2  

71 1  

72 0  

73 0  

74 2  

75 2  

76 2  

77 5  

78 1  

79 1  

80 2  

81 2  

82 0  

83 0  

84 1  

85 1  

86 0  

87 0  

88 0  

89 1  

90 0  

91 1  

The tallest 
column = 

mode 
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7.2 Frequencies are important 
Consider the following. A student doing casual work during the vocation earns £80 per week for 8 
weeks and £200 a week for 2 weeks . What was the students average weekly earnings over this 
vocation period? (from Hawkins, Jolliffe 1992 p46 adapted). The important thing here to realise is that a 
person might be tempted to calculate the mean as being: 

  

 

This is wrong because the student has worked a larger number of weeks earning only £80. It is 
important to realise that whenever you are calculating the mode, median or mean the basis of it is the 
whole dataset not from just one instance of each value in  the dataset. The correct answer should be:  

 

 

With the median and mode both being 80. 

 

Techni note: Many statistical programs allow you to enter what is called weighted datasets. In this instance you would enter the 
value in one column and the frequency (often called the weighting) in another. In other words you would enter a frequency table 
rather than the raw dataset. All statistical applications have facilities to convert between the raw data and the counts. 

 

 

7.3 Context 
Statistics are often used inappropriately. Consider the following. The train to work should leave the 
station at 8.35 each morning. However in one week, the train was late in departing on four days (from 
Hawkins, Jolliffe 1992 p199). 

Monday 35 minutes (fire in the 
restaurant car) 

Tuesday 6 minutes 

Wednesday On time 

Thursday 2 minutes 

Friday 3 minutes 

 

How might we calculate the average ('typical') lateness of the train, here are some options: 

 

Method Moral / political position Your comments 

Calculate the mean of all five days Not a friend of the railways!  

Calculate the mean/ median of the 
four days, leaving out the day the 
carriage caught fire as it was a one 
in a million incident. 

Works for the railways  

Instead of leaving out the day the 
carriage caught fire leave out the 
day the train ran on time as we are 
only interested in late running trains 

Possibly someone who does not 
understand how the mean is 
calculated? 

 

Calculate the median for the five 
days 

??  

Refuse to produce any results until a 
larger dataset is produced 

Weekend traveller  

 

Obviously there are also other things to consider. For example if any trains are cancelled how do they 
impact on the 'lateness' of the service. Often rail companies run the weekend service with less regard to 

140
2
20080

=
+

104
10

2002008080808080808080
=

+++++++++
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adherence to timetables so should the weekend trains be included? Are we talking about a seaside 
resort? I'm sure you can think of many more aspects that need to be considered in this example.  

The important point to realise is that the inclusion or exclusion of particular scores can affect the result 
significantly, and in this instance there is probably no one correct answer. You might end up with 
reporting the percentage of cancelled trains and the lateness of trains that did run as two separate 
things. You might also look at exceptional and/or weekend trains separately.  Not a nice simple one 
value indicator that probably the politicians would like! 

Exercise 8. 

Complete the last column of the table on the previous page adding your own comments. 

 

 

The important thing is to realise that even the most basic statistics are used in a social context, for 
example cure rates are often quoted as survival after five years. The reason for this is yet another whole 
story that you may care to follow up. Now let's finish this chapter with a look at how the mode, median 
and mean relate to each other. 

8 Relationship between Mean, Median and Mode  
When we have obtained the mean median and mode descriptive statistics for a dataset it is useful to 
compare the values. If the mean, median and mode all have the same, or very similar, values the 
dataset is going to be roughly symmetrical. If the mode is higher than the median which is higher than 
the mean (i.e. mean-> median -> mode) the dataset is going to possess a larger number or extreme 
values to the right. The dataset is then said to be negatively skewed. If the mean median and mode are 
in the opposite order the distribution is going to be positively skewed. These possible relationships 
between mean, median and mode for symmetric, negatively and positively skewed distributions are 
shown graphically below: 

• more values to the right = neg skew 
• more values to the left = pos skew 

 

 
 

Exercise 9. 

There are several nice little programs on the Web which allow you to play with datasets 
dynamically and instantly see how this affects the mean, median and mode. Have a look at:  

http://onlinestatbook.com/stat_sim/descriptive/index.html   

 

 

Mean 
Median 

Mode Mean 
Median 

Mode 

Mean 
Median 
Mode 

+skewness - skewness Symmetrical 
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Exercise 10. 

For each of the following sets of results (datasets) indicate what type of dataset you probably 
have: 

 

 

 

 

 

 

 

 

 

 

9 Trimmed Mean 
We have seen in the above descriptions that extreme values can have a major 
effect upon the value of the mean and one way of getting around this problem is 
simply to disregard 5% of the largest and smallest values. For example if we 
had a dataset with 20 scores this would be disregarding the lowest and highest 
score. In samples with a small number of items for example the thirteen ages of 
our sports students an alternative approach is taken. SPSS simply changes the 
value of the highest score (i.e. 33) to that of the one below (i.e. 28) The mean is 
than calculated in the standard way: 

(19+19+19+19+20+20+20+20+22+26+28+28+28)/13 

  = 288/13 = 22.1538 as in the SPSS results 

This alternative process is called Winsorizing and the resulting sample is 
known as a winsorized sample (see Howell 1992 p.315). 

The resultant mean is said to be more robust, basically because it is not being 
influenced by possible outliers.  It is often very informative to compare the mean 
both with the without the 5% trim in computer outputs to see how much effect 
outliers have had upon the mean. 

If trimmed mean = overall mean then No Outliers 

To define what we mean exactly by the term ‘outlier’ we need to consider measures of spread which we 
will do so in a subsequent chapter, for now consider them synonymous to extreme (i.e. atypical) values. 

 
Techni note: Latter on you will come across Z scores, which is a method of standardising a set of scores. Subsequently you can 
then remove the outlying scores from the dataset which have a particularly extreme Z score such as >3. 

 

9.1 Measures of Centrality 
This very frightening term is just the statistical term for the various measures we have been looking at. 

 

 

 

 

 

  

Dataset Mode Median Mean Type of dataset (tick one) 

    Positively 
skewed 

Negatively 
skewed 

Symmetrical 

1 8 9 11    

2 11 9 8    

3 1 3 3.2    

4 15 12 11.24    

5 98 99 98.32    

6 -2 0 0.54    

Name Age 

Anderson Louise 28 

Armstrong Martin 28 

Bell Steven 22 

Booth James 20 

Brannigan Daniel 20 

Breckenridge Andrew 19 

Cairns Chris 33 

Carter Mark 26 

Cowan Andrew 20 

Crowther Jake 19 

Daglish Clare 19 

Dale Micheal 19 

Deconink Chris 20 

Mean 
Median 
Mode 

Measures of 
centrality 
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10  Multiple Choice Questions (MCQs) 
 
1. What is the main aim of descriptive statistics (one correct answer)? 

a. Reduce the number of scores to a smaller more typical dataset 
b. Create a comparable dataset 
c. Reduce the number of scores to one or two values that provide a description of some aspect of 

the dataset 
d. Increase the dataset to represent a population 
e. Provide a narrative interpretation of a dataset 

 

2. Which of the following are measures that attempt to describe the typical score of a dataset (three 
correct answers)? 

a. Deviation 
b. Mode 
c. Median 
d. Mean 
e. Residual 
f. Range 
g. Frequency 

 
3. Which of the following provides the best definition of a frequency when the term is applied to a 
dataset (choose one)? 

a. The number of occurrences for a range of values that a variable takes in a data set 
b. The number of occurrences for zero values that a variable takes in a data set 
c. The number of occurrences for one, or a range of values that a variable takes in a data set 
d. The number of occurrences for the mean value that a variable takes in a data set 
e. The number of occurrences of inappropriate values that a variable takes in a data set 

 

4. Which of the following provides the best definition of the term relative frequency when the term is 
applied to a dataset (choose one)? 

a. The same as the percentage for a particular value a variable may take in a dataset 
b. The number of occurrences of the mean value that a variable takes in a data set divided by the 

total number of scores in the dataset 
c. The number of occurrences for one, or a range of values that a variable takes in a data set 

divided by the total number of scores in the dataset 
d. The number of occurrences of negative deviations divided by the total number of scores in the 

dataset 
e. The number of occurrences of positive deviations divided by the total number of scores in the 

dataset 
 

5. For which type of  data is the mode the most appropriate descriptive statistic (choose one)? 

a. Ordinal 
b. Interval/ Ratio 
c. Nominal 
d. Textual 
e. Quantitative 
 

6. To work out the median by inspecting the scores what must you do first to the dataset (choose one)? 

a. Remove any negative values 
b. Rank 
c. Work out the mean 
d. Count the total number of scores 
e. Know the formula to use 
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7. What is the main difference between the median and mean? 

a. The median uses the ranked values whereas the mean uses the frequencies 
b. The median uses the ranked values whereas the mean uses the actual values 
c. The mean uses the ranked values whereas the median uses the actual values 
d. There is no difference 
e. The median uses deviations whereas the mean uses the actual values 

 

8. When calculating the median for a dataset consisting of an even number of scores (i.e. 2,4,6 etc.) 
which one of the following is correct? 

a. Calculate the average value of the three middle ranked scores 
b. Calculate the mean for the whole dataset which would provide the same answer in this instance 
c. Calculate the average value of the two middle ranked scores 
d. Calculate the mode and use instead 
e. Choose either the upper or lower value of the two 

 

9. Which of the following statements concerning the mean is incorrect (choose one)? 

a. The mean is not suitable for nominal data 
b. The mean is sensitive to a single extreme value 
c. The mean should always be used as the preferred measure to indicate a typical score 
d. The mean is a more complex descriptive statistic than either the mode or median 
e. The mean provides the most sensible result when the interval/ratio dataset has a symmetrical 

set of scores 
 

10. The mean can be interpreted as (choose one)?: 

a. The centre of gravity of a dataset 
b. The average of the  mode and median values of a dataset 
c. The weight of all the scores 
d. The weight of all the positive deviations 
e. The relative frequency with the highest value 

 

11. In a positively skewed dataset the various measures suggesting a typical value lie in the following 
order (choose one) 

a. median -> mode -> mean 
b. mode -> median -> mean 
c. mean -> mode -> median  
d. mean -> median -> mode  
e. mode -> mean -> median  

 

 

 

11  Doing stats over the web 
Exercise - 11.  

Visit http://www.wessa.net/rwasp_centraltendency.wasp/ and obtain the various values we have 
discussed in this chapter for some of the example datasets. 

The website makes use of a server running the R program and also at the bottom of the window shows 
the R code that produced the output. I don't expect you to understand the detail but you should see how 
such server based statistical applications will obviously become more common as time goes on. 
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12  Summary 
In this chapter we have looked at how to reduce a set of scores down to a single number that expresses 
a 'typical score'. We have looked at three different ways to do this, the simplest way was to just take the 
value that occurred the most frequently in the dataset, the  mode. A more sophisticated approach was 
to rank the dataset and then take the middle score. Whereas these first two methods did not take into 
account the actual magnitude of the score the final method did by adding up all the values and dividing 
by the number of scores to create the arithmetic mean value. 

We considered how each of these measures ('descriptive statistics') related to each other and how they 
might be used inappropriately by highlighting a number of issues. This involved considering the social 
context, and various characteristics of the dataset including the type of data (nominal, ordinal, 
interval/ratio) and the symmetry or skewness of the dataset.  We mentioned the term statistical validity 
to define the concept of appropriate use of a statistic. 

You should now revisit the learning outcomes at the beginning of this chapter and make sure you are 
happy with each of them. Then onwards to the next chapter. 
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14  Online Software 
Rice Virtual Lab in Statistics http://onlinestatbook.com/ Accessed on 24/02/2010 15:03. This is an excellent 
interactive site developed by David Lane at Rice, Houston, Clear Lake, and Houston universities,  

Wessa, P., (2008), Central Tendency (v1.0.3) in Free Statistics Software (v1.1.23-r5), Office for Research 
Development and Education, URL http://www.wessa.net/rwasp_centraltendency.wasp/ Accessed on 
11/09/2012 18:10 
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