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POPULATION

A population is all the items, events or observations of interest.

You have to specify ‘your’ population in the context of the research.
For example:
· All 1st year students (BSc(Hons) Logistics and Supply Chain Management)

· All 1st year students (Faculty of Applied Design & Engineering))

· All 1st year students (at Swansea Metropolitan University)

· All 1st year students (in Swansea City)

SAMPLE

A sample is a subset of a population.

It is often not possible, or practical to get information from the whole population.

A sample is usually considered to be representative of the population.

We can analyse a sample and produce accurate results from that sample.

We then assume (to some degree) that these results also apply to the population as a whole.

Generally the larger the sample size (denoted by the letter n), the more accurate the results will be.  The size of the population (if known) is denoted by the letter N.
Sample size is important for:

· level of precision of results

· level of detail e.g. sub-samples

· statistical analysis

· use of time/money/resources

One way to ensure that a sample is representative of the population is to take a random sample.

This means that each item, or person, in the population has an equal chance of being selected.

The aim of this is to avoid bias, favouritism, or prejudice.

MORE ON SAMPLING

One way to ensure a sample is representative of the population is to take a random sample.

A RANDOM sample means that each item or person in the defined population has an equal chance of being selected.  The aim of this is to avoid bias, favouritism or prejudice.

There are many situations where we wish to reflect 'naturally' occurring layers or strata.

For example, if we survey people we recognize that there are men and women, there are people of different ages, different incomes … etc.

Hence a common form of sampling is known as STRATIFIED - we identify different groups or batches and then random sample within those sub-samples.

SYSTEMATIC: whereby we select say, every 10th or every 16th item.  As long as we begin with a random number (say in a row of houses) then every house has an equal chance of being selected.

QUOTA: whereby we decide that we need a specific proportion, say equal numbers of men and women.

CLUSTER: whereby we avoid sampling over large geographical areas, such as a national chain of shops.  It could be that the shops in the South West area will provide a representative sample of the national shops.

JUDGEMENT: whereby you select specific items for the sample because you believe (because of your knowledge and experience) they are representative of the population.  This form of sampling is very important for qualitative research.
CONVENIENCE: whereby you select items in the easiest manner, such as items off the top of the pile, or the nearest people etc.  This is not an acceptable sampling method as it is biased and hence prone to serious error.
SNOWBALLING: whereby you find respondents through other respondents – this tends to be used when it is difficult to locate the sample.

SAMPLE STATISTICS

A random sample of 300 students in Swansea was asked whether they watched some TV last night.  The results were:
YES
75%
NO
25%

Does this mean that of all students in Swansea (the population), 75% watched some TV last night?

Imagine if we did two further surveys and had results of 70% (Yes), and 85% (Yes).

Which of the three sample statistics (70%, 75% or 85%) would we use?
We could take an average:

(70+75+85)/3 = 230/3 = 77% but this means we have spent additional time and effort (cost) on getting this sample statistic.

The ‘cost’ of obtaining data is always a major constraint for any individual or organisation.
It is important to understand that all sample results are subject to a margin of error - this is known as:

THE STANDARD ERROR - which is similar to the standard deviation.  As sample size increases the standard error reduces.  If we surveyed the whole population there would be no error.
If we had the time and money and did many random surveys we would expect our sample statistics to centre around the population statistic.  We could then plot all our values on a graph.

When using random samples we would expect the distribution of results as shown below.

Results of many surveys
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As we can see the majority of the surveys have figures of between 70% and 80%, with just a very few below 65% and above 85%.
This distribution of the survey results fits a well known pattern which is called:
THE NORMAL DISTRIBUTION

One of the properties of the normal distribution is that approximately 95% of all the data values come within approximately 2 standard errors either side of the mean.

If we can work out these standard errors we can be 95% confident of the upper and lower limits of our sample statistic.  In other words we are working out how our sample statistic relates to the true population statistic.
Note that in all research and statistics we are never 100% sure about results.

95% confidence is the usual level of acceptance in social sciences.

Upper and lower 95% confidence limits
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To make use of these properties data must approximate the shape of the normal distribution.  If we are confident of this assumption we can use the following formula to calculate, with 95% confidence, the upper and lower limits of our sample statistic.  Remember that we began with a survey of 300 students, of which 75% said they watched television last night.
FORMULA FOR 95% CONFIDENCE INTERVAL

95% C I = ± 2 ( P ( 100 - P )


     n - 1

where P = sample percentage (75% in this case)
P (100 - P) means P × (100 - P)

With a sample statistic of 75% and a sample size of 300 students we get the following:

95% C I = 2 ( 75 ( 100 - 75 )


300 - 1

95% C I = 2 ( 75 *25

              299

95% C I = 2 ( 1875

             299

95% C I = 2 ( 6.2709

95% C I = 2 × 2.5042

95% C I = ± 5.008

Sample statistic: 75% watched some TV.

95% confidence interval = ± 5%

We can now state with 95% confidence that the population value for students watching TV is between 70 and 80 per cent.
In descriptive terms we might say ‘over two-thirds (70%) of students watched TV last night’ or ‘over three-quarters (80%) of students watched TV last night’.

If you were an advertiser who wanted to place a TV advert aimed specifically at the student market this variation (70% to 80%) might be too much.
EFFECT OF SAMPLE SIZE

What is the result if the sample size is:

n = 100 and;

n = 600?

n=100

95% confidence interval = ± 8.7%

Population value: 66.3% to 83.7%

n=600

95% confidence interval = ± 3.5%

Population value: 71.5% to 78.5%

From these figures it should be clear that the larger the sample size the smaller the margin of error.  Many published surveys will state what this margin of error is.  For example, The British Chambers of Commerce published a report in November 2008 entitled ‘The Congestion Question: A Business Transport Survey’.  On page seven of the report is a discussion of the 95% confidence interval and a statement that the survey results are, in general, subject to a margin of error of ± 1.9%.  This is the correct thing to do: the results of the survey are based on a sample of businesses and although the sample statistics are correctly reported, they are all subject to a margin of error of ± 1.9%.
NATIONAL OPINION SURVEYS
These surveys are, by definition, used to gauge national opinion on, usually, current affairs.  The results of these surveys need to be published quickly as they relate to current issues.  Traditionally (before the rise of the Internet) national opinion polls were based on sample sizes of around 1,000 people who would represent the adult population (approximately 49 million in 2008).  The 1,000 people are in part a random selection but each 1,000 people create a ‘panel’ which is representative of the characteristics of the UK adult population.

A sample size of 1,000 is subject to a margin of error of ± 3%.  In order to reduce this margin of error would require a much greater sample size which would increase the time spent in data collection which could impact on the timely availability of the results.  A larger sample size would also increase the costs of the survey.
Today, many of the companies that provide market research services, such as YouGov, Ipsos MORI, Harris, Consumer Analysis and GfK NOP may utilise the Internet to contact their panels which enables larger sample sizes to be used of up to 3,000 people.
SAMPLE SIZE AND MARGIN OF ERROR

Put simply, to halve the margin of error you need to quadruple the sample size.

So if a sample of 1,000 people has a margin of error of ± 3%, a sample of 4,000 people is needed to reduce that margin of error to ± 1.5%.  The figure below shows this relationship.
Margin of error (±%) by sample size

[image: image3.png]Margin of error %

35
¢
30

25

20

15

10

*-

*

1000

2000 3000

Sample size (n)

4000

5000





95 %





2.5 %





2.5 %








1
8

