
Statistics Sector 1: Sampling 
 

After studying this section you should be able to: 
 

1. Define random, stratified, systematic, quota, cluster and opportunity samples. 
2. Select an appropriate method of sampling for use in particular circumstances. 
3. Understand the advantages and disadvantages of the different methods of sampling. 

 
The purpose of sampling is to obtain information about a population by examining only a part of it (a 
sample). 
This may be done for reasons of economy (it’s easier and cheaper to test a sample rather than the whole 
batch), because the test could be destructive (such as testing the working life of a large batch of electric 
light bulbs) or because it would be impossible, in practice, to examine the whole population. 
 
If a sample is to be used to make inferences about the population or to estimate population parameters, it is 
essential that the sample is chosen, as far as possible, to be representative of the population and to avoid 
bias. 
 
Random Sample 
 
A random sample of size n is a sample selected in such a way that all possible samples of size n have an 
equal chance of being chosen 
 
Each member of the population is equally likely to be chosen. In addition each possible sample of size n is 
equally likely to be chosen. 
 
A simple random sample is a random sample taken without replacement. 

 For example, if you decide to choose 5 students out of a population of 100 at random, you usually 
intend to choose 5 different students and would not consider choosing the same student twice. This 
is known as sampling without replacement 

 
An unrestricted random sample is a random sample taken with replacement 

 If you do allow a member of the population to be chosen more than once then this would be 
sampling with replacement. 

 
Methods for choosing a random sample include: 

1. Selecting via lottery methods (such as choosing numbers/names at random from a bag) 
2. Random numbers (numbers which have been generated so that each digit from 0 to 9 has an equal 

chance of appearing in each position). These may be obtained from your calculator or from tables. 
 
When describing how a random sample is taken, you need to mention the following points: 

 Assign each person/item in the population with a number. You need to state the range of numbers 
needed and each number needs to be the same number of digits 
(so if there were 100 people in the population, you could assign each person a number from 00-99 
or 001-100) 

 If you use a random number table to obtain each number, you need to move along each row by the 
number of digits chosen in the previous step, writing down the number selected. 

 Note that you could also use a graphical calculator to generate random numbers instead of using a 
random number table. For this example, you can use the first three digits of each number 
generated. 

 Make sure that you mention that you ignore any numbers outside of the interval assigned to each 
person in the population, stating which numbers need to be ignored. 
(for example, if you chose 001-100 in the previous example, you would select 3-digit numbers from 
the random number table, rejecting 000 and any number > 100). 

 You also need to state that you’ll ignore repeats. 

 This process of selecting numbers is continued until the correct amount for the sample size is 
collated (so if the sample size is 10, you would continue the process until 10 numbers had been 
found). 

 The numbers found must then be used to select the corresponding individuals/objects that were 
assigned those numbers in the sample. 



Example 1 
 
Describe how a simple random sample of size 4 would be taken from a class of 20 students using a 
random number table 
 

 
 
Example 2 
 
On a particular day there are 2125 books on the shelves in the fiction section of a library. Describe how 
random numbers could be used to select a random sample of size 20 (without replacement) from the 2125 
books. 

 
 
Example 3 
A market researcher wants to take a random sample of 2 houses from a street containing houses 
numbered 1 to 48. Use the following extract from a table of random numbers to choose the two houses 
 
68236   35335   71329   96803   24413 

 
 
How would you use the random number function on a calculator to do the same exercise? 
 

 
 
 
 



Stratified Random Sample 
 
A stratified sample requires prior knowledge to be used to divide the population into strata. Random 
samples are then taken from each of these strata, usually in proportion to the size of each strata. 
 
Advantage 
Ensures that the sample contains same proportion of each of the strata as the population. 
 
Disadvantage 
You need prior knowledge of the population. 
More complicated to administer. 
When should you use a stratified random sample instead of a simple random sample? 
When you believe there to be a difference in “opinion” between the strata. E.g. Music taste: Young, Middle 
Aged, Old 
 
Is each member of the population equally likely to be chosen? 
 
Yes if the random samples are taken in proportion to the size of each strata. 
When describing stratified sampling: 

 Calculate how many people/objects from each strata have been selected in the sample (the 
proportion of the strata in the sample needs to equal the proportion of the population that is in that 
particular strata). 
For example if a strata contains 20% of a population, a sample of 20 would need 4 people from that 
strata. 

 Describe how to select the number of people from the population within that strata using the simple 
random sampling method. 
So, if you’ve calculated that 4 people are to be selected from a strata that has a population of 50, 
you need to describe how to select a simple random sample of 4 people from a population of 50 
using the steps in the previous section (all the details previously described need to be stated). 

 Once you’ve described how one strata is randomly sampled, you can then state that the 
people/items other strata(s) are similarly selected. 

 
Example 4 
 
A German class consists of 12 male students and 18 female students. Describe how you would use 
random numbers to select a stratified sample of size 10 from the class 

 
 
 
 
 
 
 
 
 



 
Systematic Sampling 
 
In a systematic sample members of the population are chosen at regular intervals. 
 
Random numbers are usually used to decide on the interval.  
 
The sample can be set up so that each person is equally likely.  
 
It is not a random sample though because not all possible samples of size n are equally likely. E.g. People 
next to each other have no chance of being in the same sample. 
 
When describing systematic sampling: 

 Divide the population size by the sample size to calculate the interval required 
So if 5 people are required from a population of 20, the interval would be 4. 

 Assign the people/items with in population a number, using the same method as in simple random 
sampling 

 Then describe how a number from the numbers within the interval is selected 

 The number selected and every number that is one interval on from the previous selected number is 
then selected 
So if the interval of 4 means that we’re selecting a number from 1-4 and the number 2 is selected, 
you would then chose every 4th number after until the correct amount of numbers had been selected 
for the sample. In this case it’s be 02, 06, 10, 14 and 18 

 The corresponding people/items to these numbers are then selected (this needs to be stated). 
Example 5 
Describe how a systematic sample of size 3 can be taken from a population of 18 
 

 
 
 
 
 
Example 6 
An alphabetical list of the 2700 employees of a distribution company is available. Describe how a 
systematic sample of size 50 could be selected. 
 
 

 
 
 
 
 
 
 
 
 



Quota Sampling 
 
A quota sample is a stratified sample where the samples for each strata are chosen for convenience. How 
many are selected for each strata is calculate in proportion to the population in the same way as in stratified 
sampling. No attempt is made to select the sample within each strata at random. The sampler is given a 
quota of people to locate from a given strata but is left to choose for themselves the particular individuals to 
include in the sample  
 
Use when it is impossible to take a random sample and prior knowledge is available to divide the 
population into strata. 
It is often used in street interviews. The interviewer is often given a series of targets e.g. Equal number of 
men and women of whom ¼ should be aged over 60. 
 
It is not as good as stratified random sampling because the interviewer will inevitably interview people who 
are easily accessible and willing to be interviewed. 
 
 
 
 
Cluster Sampling 
 
The population is divided into clusters. These are often chosen just for geographical convenience. A cluster 
sample uses randomly chosen clusters of the population. It is not a random sample but contains an 
element of randomness. 
 
Advantage – easier to administer 
Disadvantage – people within a cluster may be likely to have the same views 
 
Is each member of the population equally likely to be chosen? 
Generally No, people in small clusters are more likely to be chosen than people in large clusters. 
If the clusters are of equal size then yes the clusters have an equal chance of being chosen. 
 
You may have to describe how the clusters are selected randomly and/or a sample is randomly selected 
from within a cluster. Each of these are the same method as mentioned in simple random sampling. 
 
Example 7 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Opportunity Sampling 
 
This is when the sample is chosen from a section of the population that is convenient for the sampler 
This is different to quota sampling, where the proportions of each strata are calculated in the same way as 
stratified sampling but then the people within each strata are selected from convenience. 
 
Example 8 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Summary Table – Fill In The Gaps



 
Sample Type 

 
Description 

 
Advantages/Disadvantages 

 
Are all subjects 
equally likely? 

 
Is this a random 

sample? 

 
Simple 

Random 
Sample 

 
A random sample is taken from the 
population without replacement. 
 
Random numbers are usually used to 
select the sample. 

Advantages 
Simple and easy to use where small 
populations involved 
Sample is representative as it is randomly 
chosen 
Disadvantages 
More time consuming and costly to carry 
out 
Does not ensure all the strata are fairly 
represented 

 
Yes 

 
Yes 

Systematic 
Sample 

 
In a systematic sample members of the 
population are chosen at regular 
intervals. 
 
Random numbers are usually used to 
decide on the interval.  
 

Advantages 
Easier, quicker and cheaper to carry out 
Can give useful results so long as the 
pattern of sampling does not follow a 
pattern in the population 
Disadvantages 
Method may interact with a hidden pattern 
in the population leading to bias. 
 

 
They are equally 
likely if the 
allocation of 
random numbers 
has been done 
correctly 

 
No. Not random as 
not all subsets are 
possible e.g two 
consecutive 
numbers cannot be 
in the same 
sample. 

 
Stratified 
Random 
Sample 

 
Population is split into strata. 
Random samples are then taken from 
each of these strata, usually in 
proportion to the size of each strata. 
 
 

Advantages 
Ensures that all strata are fairly 
represented. Sample is representative as 
it is randomly chosen 
Disadvantages 
You need prior knowledge. 
More complicated to administer. 
 
 

 
Yes 

No. Not all possible 
samples can be 
chosen. E.g You 
can’t have a 
sample all from one 
strata 

 
Cluster Sample 

 
The population is divided  
into clusters. Clusters are chosen at 
random. The subjects are then chosen 
from those clusters. 

Advantages 
Is less costly in terms of travelling, time 
and money. 
Contains an element of randomness. 
Disadvantages 
Subjects within a cluster may have similar 
views 

Each cluster has 
an equal chance of 
being chosen 
No. Those in small 
clusters have a 
greater chance of 
being chosen 

No  



 
Quota Sample 

 
The population is divided into strata. 
The samples from each strata are 
chosen for convenience. There is no 
attempt at random sampling. 

Advantages 
Easier, quicker and cheaper to carry out. 
Can give useful results when the 
stratification is skilfully carried out 
Disadvantages 
Interviewers will choose people easily 
accessible to themselves which may 
introduce bias. 
 

 
 
No this depends 
on the convenient 
method used to 
choose subjects. 

 
No 

Opportunity 
Sampling 
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