Objectives:


Using the LINEAR FIT aplet, the student will develop an understanding of the concept that the line of best fit (regression line of y upon x) is the line which minimizes the sum of squares of the residuals.





Functionality:





When the student presses  START  , they will find the aplet  NOTE  displayed with an explanation and instructions.  A set of six points will already have been entered for the student to use.





The  VIEWS  menu displays the following options.  The first option  Show data PLOT  displays the screen shown right, with the data points plotted.  This option must not be bypassed, since later options use a copy of this screen in their display.





Initial guess  allows the user to make an initial guess as to the gradient and y-intercept of their proposed line of best fit.  Values of 1.2 and -1 are suggested.  They give a plausible (but totally wrong) line.





The  Adjust line  option is the one that displays the line (with residuals) and allows the user to adjust the gradient and y-intercept.  The current equation of the line is displayed at the top of the screen and the value of  SR2 at the bottom.
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The  ­¯  buttons adjust the value of the y-intercept, while the  ® ¬  buttons adjust the gradient.  The default step size for adjustment is 0.1, but this can be changed by using the  1 - 4  buttons.  1  gives a step size of 0.01,  2  of 0.05,  3  of 0.1 and  4  of 0.5   As can be seen above right, the size of SR2 can be reduced considerably from its initial value.





The   Show true line  option will display the true line of regression as calculated via the usual statistical formulae.





The final option of  Change data  will allow the user to enter their own set of data into the numeric view.  The user is advised to use less than 10 data points in order to avoid slowing the aplet down even more.  It is also advisable to stay in the range � EMBED Equation.2  ��� and � EMBED Equation.2  ��� to avoid the need to re-scale the axes.  The aplet will still work if the plot range is changed, but the maximum step size of 0.5 may no longer be sufficiently large.
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Additional Exploration:


A point that is worth discussing is why the suggested line of  y = 1.2x - 1, which appears to be quite good, is actually nowhere near the true line.  The reason why it appears to be a good line is that the average person who has not encountered the theory of lines of regression before will probably unconsciously look at residuals which are not drawn vertically but instead are drawn perpendicularly to the proposed line of regression.
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ie.  Not very good vertically….





      �


�
…but very good perpendicularly…
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Ideas can be applied to:





	Statistics








Programs associated with this aplet:





	.LF.SV,  .LF.S,  .LF.DT,  .LF.SH,  .LF.AJ,  .LF.GU
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