Objectives:


Using the Bivariate Oddities aplet, the student will investigate the inadequacy of relying only on numeric statistics when analysing a set of bivariate data.  Four sets of data are provided all with the same correlation of 0.816 and with three of the four have the same line of regression.   Plotting of residuals can also be done to illustrate their use in analysis.





Functionality:





When the student presses  START  , a brief note is presented outlining the aplet contents.














The   VIEWS   menu presents the options shown right.





The four plot views are shown in the screens following…





The first set conforms to the traditional idea of what a typical bivariate set of data should look like.








The second set, despite having exactly the same set of analysis stats and the same line of best fit, is clearly quadratic in nature.








The third set is exactly linear except for one outlier, yet still has the same line of regression.








Considering a linear model for the fourth set is clearly complete inappropriate, yet this still has a correlation of 0.816, even if not quite the same line of regression.











The final two options in the   VIEWS   menu are firstly  Show data   , which simply switches to the   NUM   view  and secondly   Show stats   , which   CHECKS   all four sets of data and switches to the   NUM   view with a message prompting the user to press the   STATS   button.














Plotting residuals is a very good way of spotting patterns in the portion of the data which is not accounted for by the linear model.  This needs to be done manually as follows…





Step 1:   Plot the set of data for which residuals are required, making sure that the line of best fit has been plotted.





Step 2:  Change to the   HOME   view and subtract the predicted � EMBED Equation.2  ��� values given by  PREDY from the actual data values, storing the result in column C7 (or C8…).  In this case the independent set is C1 and the dependent set is C3, so the expression would be:





		C3 - PREDY(C1)ØC7  





Step 3:  Change to the   SYMB   view and check that data set  S5 is set up correctly and that only that one set is CHKed.  The pre-prepared default is for C1 vs. C7.   Only for data set 4 will this need to be changed to  C5 vs. C7.





Step 4:  Use the   Autoscale   option in the   VIEWS   menu to automatically scale and plot the residuals.  As can be seen in the view right, this can show clear patterns.
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Additional Exploration:





Students may find it interesting to try to produce sets of data which conform to certain requirements.   It is relatively easy to produce a set which has a desired mean, but students will find it more difficult to produce a univariate set with a specific variance, let alone a bivariate set with a specific correlation.
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Ideas can be applied to:			


	Statistics





Programs associated with this aplet:


.BI.S,  .BI.ST,  .BI.S1,  .BI.S2,  .BI.S3,  .BI.S4





Aplet & documentation copyright ©1997, C. Croft, Applications in Mathematics.
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