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     For the Teacher

Objectives:
Using the Central Limits aplet, the student will investigate the way that the means of repeated samples taken from a population with mean ( and standard deviation ( will conform to a Normal distribution with mean ( and standard deviation (/(n. This is the basis for the topic of Inferential Statistics.

Functionality:
When the user presses START, the VIEWS menu will appear, as shown right.

The first step is to create the data set from which the samples will be drawn. Three possible parent probability distributions are supplied and in each case the user will be asked to supply the size of the parent sample. 

· Choosing Uniform requires the user to also supply the upper and lower bounds and results in a sample taken from a Uniform continuous pdf.


· Choosing Geometric requires the user to also supply the probability of success p and results in a sample taken from a discrete Geometric pdf.


· Choosing Normal requires the user to also supply the mean and standard deviation and results in a sample taken from a continuous Normal pdf.

When the simulation process to produce the parent distribution is finished, the population mean and standard deviation will be displayed. The simulated data set is stored into column C1.

Choosing Disp data set from the VIEWS menu will display the data set using a histogram. The width of the columns (Hwidth in PLOT SETUP) is not changed and may need to be adjusted for best display. 

Note: The setting of Hwidth will probably be altered by later options so if the graph does not display well then check the value of Hwidth in PLOT SETUP.

The next option is the one that does the repeated sampling from the parent population.  The default is to iterate through 50 samples but if the result is to be clearer to the user then a minimum of 100 is a better choice. However, this is significantly slower.

The next step is to choose the size of the samples taken from the parent population.  Since the object is to show that the standard deviations are in a ratio of (n, where n is the size of the repeated sample, then it is best for illustration purposes that the size is a perfect square. This makes it more likely that the user will spot the relationship between the standard deviations.

Note:  Strictly speaking, the samples should not, of course, include repeated values from the parent population. However, ensuring this happens adds very significantly to both the complexity of the program and the running time. For this reason it was decided that the random samples taken would allow possible repeats. As the size of the sub-sample increases, the chance of repeats also increases. Although statistically this is not strictly correct, the result for teaching purposes is essentially the same.

As the samples are taken the results are displayed as shown right. At the top of the screen the parameters for the parent population are shown.

Underneath that are the ongoing statistics for the collected means, which are stored in column C2 as they are generated.  The first line shows the current sample number and the mean of the current sample. The next three lines show the ongoing mean and standard deviation for the collected means in column C2 and, most importantly, the ratio of population standard deviation divided by the standard deviation of the sample means. This should approach (n as the number of samples increases.

Note:  The time required for this sampling process is quite large. For example, for 100 samples of size 16 the time required is about 30 minutes. This time is related to the size of the sample and the number of samples. Clearly it is best to set the sampling process in motion and then do something else!


The process is hugely faster on the PC emulator (30 seconds vs 30 minutes!). The emulator can be found at http://www.hphomeview.com. The 39G version is simplest to load to the PC emulator using the SEND/RECV command and HP39/40 (Wire) option. See README.DOC in the emulator package for more details and instruction on producing a 38G version.

The next option on the VIEWS menu is Display means. This will display the collected means from column C2. The value of Hwidth is set in the program so as to produce 20 columns and will almost certainly be a decimal. This can be adjusted via the PLOT SETUP screen if a different value is required.

Finally, Overlay normal will overlay a normal curve with the same mean and standard deviation as the collected sample means can be overlaid on top of the PLOT screen.  The previous option of Display means must obviously be done first.
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Additional Exploration:
  

Ideas can be applied to:





Inferential Statistics


Programs associated with this aplet:

.CENTRAL.S,  .CENTRAL.NORM, .CENTRAL.GRAPH1

.CENTRAL.SAMPLE, .CENTRAL.GRAPH2, .CENTRAL.DATSET
Aplet & documentation copyright ©2003, C. Croft, Applications in Mathematics.

http://www.hphomeview.com

