Sampling from Populations

A Directed Investigation

Some initial input

The selection of samples from populations and the analysis of the associated data is a large part of a real statisticians job.

Let us imagine that a large company owns 2412 buildings worldwide and they are interested to know the mean cost of maintenance per building over the next three years. They could inspect each of the 2412 buildings, but that may

· take far too long

· cost a small fortune (after spending this they may not be able to afford the maintenance)

In such situations, the company may choose to select a sample (say 40) of the buildings and inspect them carefully. Each building will have an associated cost for maintenance and so from the 40 figures a sample mean could be determined. They would hope the sample mean is close to the mean of the population (ie. the mean cost of maintenance per building (for the 2412) over the next three years).

Whether or not the sample mean is close to the population mean depends on many things, two being:

· whether or not the sample is representative of the population and

· the size of the sample taken

The following tasks aim to increase your understanding about sampling.

Task One

Consider a population that has data as follows {3,5,7} – a rather small population!

Calculate the mean (
[image: image1.wmf]) of this population.

Write down the data associated with every possible sample of size two that can be taken from this population.

For each sample, calculate the sample mean (
[image: image2.wmf]).

Determine the mean of the sample means (
[image: image3.wmf]).

Comment on your findings.

Task Two

Consider a population that has data as follows {2,3,11,15,18} – also a rather small population.

Calculate the mean (
[image: image4.wmf]) of this population.

Write down the data associated with every possible sample of size two that can be taken from this population.

For each sample, calculate the sample mean (
[image: image5.wmf]).

Determine the mean of the sample means (
[image: image6.wmf]).

Comment on your findings.

Task Three

Comment on what you think may happen if you were to have a population of 10 000 and you took every possible sample of size 5 from the population and then did as asked in Tasks 1 and 2.

Perform some research to see if your feeling is indeed true.

Some more input

In March 2003, over 21000 Australian students from Years 8 to Adult re-entry took part in a survey containing 34 questions designed by a group of students as a part of the SeniorSchoolCensus-online project.

The questions fell into three categories:

· About the students school

· About the students home and 

· About the student

The result of this project can be considered as a population that consists of over 21000 (actual figure not released to the public) South Australian, Western Australian and Northern Territory (mainly South Australian) actual school students from Years 8 - Adult re-entry.

One of the questions asked was:

“Last week, how much money did you earn before tax (to the nearest dollar)?”

Your task is to estimate what the mean amount of money earned last week before tax (to the nearest dollar) by the population was? Why? Because the mean person running the project will not let anyone have the whole data set – he wants to simulate a real situation – population not accessible!

Task Four

Go to the SeniorSchoolCensus-online website (www.censusonline.net) and navigate your way to the sampler.

The sampler will allow you to take simple random samples of various sizes from the population.

Leaving all the characteristics as they are when you arrive at the sampler, select a sample of size 20.

For your sample, calculate the sample mean (
[image: image7.wmf]) for the amount of money earned last week.

Repeat this process by selecting a second sample.

Pool your sample means with those of your class.

Draw a histogram to display the distribution of the sample means (
[image: image8.wmf]’s). Describe this distribution. (Be sure to determine the mean of the sample means).

Do you think the value of the mean of the sample means (
[image: image9.wmf]) will equal the population mean exactly? Explain your answer.

Task Five

Go back to the sampler and again leaving all the characteristics as they are when you arrive at the sampler, select a sample of size 100.

For your sample, calculate the sample mean (
[image: image10.wmf]) for the amount of money earned last week.

Repeat this process by selecting a second sample.

Pool your sample means with those of your class.

Draw a histogram to display the distribution of the sample means (
[image: image11.wmf]’s). Describe this distribution. (Be sure to determine the mean of the sample means (
[image: image12.wmf])).

Do you think the value of the mean of the sample means (
[image: image13.wmf]) will equal the population mean exactly? Explain your answer.

Task Six

Go back to the sampler and again leaving all the characteristics as they are when you arrive at the sampler, select a sample of size 255.

For your sample, calculate the sample mean (
[image: image14.wmf]) for the amount of money earned last week.

Repeat this process by selecting a second sample.

Pool your sample means with those of your class.

Draw a histogram to display the distribution of the sample means (
[image: image15.wmf]’s). Describe this distribution. (Be sure to determine the mean of the sample means (
[image: image16.wmf])).

Do you think the value of the mean of the sample means (
[image: image17.wmf]) will equal the population mean exactly? Explain your answer.

Task Seven

If you were playing the part of a real statistician, you could only afford (or it would only be sensible) to take one sample and find the mean of this sample. This value would act as a basis for your estimation.

Using your findings from the above tasks, would you take one sample of size 20, 100 or 255. Explain your answer.

Actually take the sample of the size you choose and find the sample mean. Ask your teacher to now reveal the actual mean of the population – include it for comparison.

Task Eight

The sampler on the SeniorSchoolCensus-online website selects simple random samples.

In doing this we can be fairly confident that the sample selected will be representative of the population.

Perform some research to find out what a simple random sample is.

Task Nine

Find the bias sampler on the SeniorSchoolCensus-online website.

Take one sample of size 255, choosing the bias as you desire. Determine the mean of this sample. Compare this value to that found using the non-bias sampler.

Pool the result of your class from this task and compare the distribution of these values to the mean of the population as revealed by your teacher.
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