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Introduction1

• When a sample is taken from a population the sample information can be used to infer certain things about the 
population. For example, to estimate a population quantity or test the validity of a statement made about the 
population.

• A population quantity could be its mean or variance, for example. So we might be testing the mean from a 
normal distribution, say.

• We will look at how to take a sample from a distribution and calculate its mean and variance. If we were to 
keep taking samples from the same distribution and calculating the mean and variance for each of the samples, 
we would find that these values also form probability distributions.



Introduction1

• The statistical method for testing assertions such as ‘smoking reduces life expectancy’, involves selecting a 
sample of individuals from the population and, on the basis of the attributes of the sample, making statistical 
inferences about the corresponding attributes of the parent population.

• This is done by assuming that the variation in the attribute in the parent population can be modelled using a 
statistical distribution. The inference can then be carried out on the basis of the properties of this distribution.

• Theoretically this (technique) deals with samples from infinite populations. Actuaries are concerned with 
sampling from populations of policyholders, policies, claims, buildings, employees, etc. Such populations may 
be looked upon as conceptually infinite but even without doing so, they will be very large populations of many 
thousands and so the methods for infinite populations will be more than adequate.



Random 
Samples2
A set of items selected from a parent population is a random sample if:
▪ the probability that any item in the population is included in the sample is proportional to its frequency in the 

parent population and
▪ the inclusion/exclusion of any item in the sample operates independently of the inclusion/exclusion of any other 

item.
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