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Simulating the sampling distribution for the proportion of Australian men with hypertension (high blood pressure)
For the purpose of this activity, we will assume that 30% of Australian adult men have hypertension. We will simulate drawing simple random samples of men from the (very large) population. Obviously, we would not sample in practice if we already knew that p = 0.30. In this activity, the purpose of sampling is to understand how sampling behaves. 

3a. Simulating 20 samples of size 100 drawn from the population
	Explanation
	Keystrokes
	Screen shot

	Open a new document;
Insert a Notes page.
Name your document.
Write an introduction to the problem.
Initialise the pseudorandom generator with a ‘random seed’ number.    
	c> New Document > Add Notes
/S . Select save location. 
Name the document ‘Simulate_proportions’ (press /_ for ‘_’ underscore)
Write introduction as shown: ‘Sampling …’ 
Insert Math Box: b> Insert > Math box, or /M. In Maths Box, kR¤ > RandSeed input 4 digits of your phone number ·.
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	Set up simulation of 20 simple random samples with  n = 100 and p = 0.30, drawn from a very large population.
Show the count of hypertensive men in samples.
	Add a new Notes page: /(~¿) > Notes. Input the introduction as shown.
Add Math Box: /M. In the Math Box: b > Calculations > Probability > Random > Binomial. Complete as randBin(100,0.3,20), then ·, to see simulated count of the hypertensive men in each of the 20 samples. 
	[image: ]

	Show the proportion of hyperactive men in samples. 

	
After ‘randBin(100,0.3,20)’, Ë X (i.e. /h X). In new Math Box (/M), input Xp100^ËÐ > . 
	[image: ]

	Display sample proportions in a graph.
Display the mean of the sample proportions on the graph.
	


Add graph: ~ > Page Layout > Select Layout > Layout 2. b Data & Stats. e > . Add mean on graph: b > Analyse > Plot Value. Input h > ). To reset samples, · in first Math Box.
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3b. Changing the number of samples drawn 
	Copy Problem 1. 
	Thumb nail view: /£. Select ‘Problem 1’ then /C/V. Click the first page in Problem 2 to open it. Edit Page 2.1 to reflect what Problem 2 is about.
	[image: ]

	Add a slider that will change the number of samples drawn.

	Select graph on Page 2.2, b > Actions > Insert Slider. Use slider settings as shown, including minimising the slider. Move the slider to the desired final position.

	[image: ]

	Change the ‘randBin’ entry for k random sample.  Adjust the graph window, as needed, to appropriately display the desired number of samples.

	Select the Notes window of Page 2.2. Edit the top Math Box to ‘randBin(100,0.3,k), then · to re-evaluate the expression. Select the second Math Box and re-evaluate (i.e. ·). Use the slider to simulate drawing, from the population, different numbers of samples of size 100.
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3c. Changing the sample size, as well as the number of samples drawn 
	Copy Problem 2. 
Add a slider to the graph on Page 3.2 that will adjust the sample size, n.
	Thumb nail view: /£. Select ‘Problem 2’ then /C/V. Open the first page in Problem 3 and edit it to reflect what Problem 3 is about. Select graph on Page 3.2, b > Actions > Insert Slider. Use slider settings as shown, including minimising the slider. Move the slider to the desired final position.
	[image: ]

	
Change the ‘randBin’ and    entries for sample size = n.   Adjust the graph window, as needed, to appropriately display the distribution.

	Select the Notes window of Page 3.2. Edit the top Math Box to ‘randBin(n,0.3,k), then · to re-evaluate the expression. Select the second Math Box and re-evaluate (i.e. ·). Use the sliders to simulate drawing different sample sizes and different numbers of samples.
	[image: ]



3d.  Check on approximate normality of the distribution of sample proportions
	Copy page 3.2 and split (ungroup) it into two pages. (Delete the split Notes page).
On the copied Data & Statistics page (now Page 3.3), obtain a Normal Probability plot. 
	From Page 3.2, /£ for thumbnail view. /C/V· to copy/paste/open. ~ > Page Layout > Ungroup. /£  and delete the ungrouped Notes page. For the new Page 3.3, set k = 100 and n = 100. b > Plot Type > Normal Probability plot. Adjust values of n and observe changes.
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