Objectives:


Using the Dandelion aplet, the student will investigate statistical modelling using the Poisson distribution.





Background:


The Poisson distribution is a probability model for the distribution of the number of occurrences of an event that occurs randomly in a time interval or a spatial region of a fixed size.  In this case the aplet models the allocation (sowing) of 200 or more dandelion plants into a 10 by 8 patch of soil.  This patch of soil is then divided up into 80 plots (1 by 1) and the number of dandelion plants in each plot is recorded.  Once these results are graphed as a histogram the user has the ability to superimpose, as a frequency polygon, the expected results according to either the Binomial or the Poisson distributions, allowing comparison between the two distributions as to which is the better predictor.





Functionality:





When the student presses START, the VIEWS menu will appear (see right).





The first option of Plant Crop will request the number of plants to be sown, which must be 200 or greater, and will then visually display this on a 10 by 8 grid as shown below right.











An on-going count is displayed below the grid.  The process takes about 1 minute for each 100 plants sown.





When the sowing process is complete a message 'Press any key' will display.  A key press will then cause the grid to be divided as shown right.  The number of seeds in each plot square can now be found in C1.





The Histogram option should now be chosen from the VIEWS menu. This will Autoscale the results in column C1, and displays them as a histogram.  





This option MUST be chosen before proceeding any further.  An error message will appear if any subsequent options are chosen before plotting the histogram.





The next option from the VIEWS menu is to Analyse the data.  This is will take approximately 45 seconds.














The analysis process will place a frequency table of numbers of plants in columns C2 and C3, together with the expected frequencies according to a Binomial model in C4 and a Poisson model in C5.  These predicted results are not rounded off to whole numbers despite the discrete nature of the random variable.  If this becomes desirable then change to the HOME view and enter the formulae:





	ROUND(C4,0)ØC4  where Ø is the STO symbol


	ROUND(C5,0)ØC5  and ROUND can be found in


				the Real section of the


				MATH menu or typed in


				manually.





Note: It is a good idea to use BLUE CLEAR to remove these calculation results from the HOME History as they will otherwise consume memory.





Once the histogram of the experimental results has been plotted using the Histogram option, the final two options on the VIEWS menu can be used to compare the two theoretical models with the experimental results.





Choosing Overlay Binomial will redisplay the histogram and superimpose a frequency polygon based on the expected results in column C4.   The Overlay Poisson option will do the same for the results in C5.





Discussion can then develop on the question of which is the better model.  In general, the Binomial distribution will result in a (falsely) predicted greater concentration near the middle of the distribution and neglect of the higher values. 
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Sample: 300 (Binomial)
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Sample: 300 (Poisson)
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Sample: 1000 (Binomial)
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Sample: 1000 (Poisson)
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Additional Exploration:





A very enjoyable experiment, which can be used to introduce the Poisson distribution, involves the allocation of chocolate chips in chocolate chip cookies, which is also expected to follow a Poisson distribution.  Students appreciate the requirement to eat the cookies in order to count the chips per cookie.  Clearly, the baking must be done carefully to ensure that the total number of chips is known, and that the distribution is random.
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Ideas can be applied to:			


	Probability and Statistics					





Programs associated with this aplet:


	.DAND.S,   .DAND.PL,   .DAND.POIS,   .DAND.BIN,   .DAND.ANAL
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