Activity 2:  The Least-Squares Line�PRIVATE ��



Drawing the median fit line involves some guesswork. Using the procedure described in the previous activity, it is reasonable to expect that two people might correctly construct two different lines to fit the same data points.  The next procedure does not rely on guesswork, and, with appropriate technology, it is easier than the former procedure.  



1.	The table below contains statistics for the five starters for the UNC women's basketball team in their semifinal game with Purdue on Saturday, April 2, 1994.



�PRIVATE ���PRIVATE ��Player�Field Goals Attempted (FGA)�Field Goals Made (FGM)��Smith�16�9��Lawrence�7�1��Crawley�12�6��Jones�11�8��Sampson�12�6���seq User_Box  \* Arabic�1�

      	a.	Construct a scatter plot of the paired data  (FGA, FGM).  On the scatter plot, use different colored pencils to sketch the median fit line and the horizontal line through the point �EMBED Equation.2����seq User_Box  \* Arabic  \h�.  Write equations for each of the two lines.



		Median-fit Line:

		Two points through which the line passes:

		_________  and  __________		

		Slope = ________	Equation:   f(x) = _____________________________



		Horizontal line through �EMBED Equation.2����seq User_Box  \* Arabic  \h�:

		�EMBED Equation.2����seq User_Box  \* Arabic  \h� = ___________	Equation:  g(x) = _______________________

		��seq User_Box  \* Arabic  \h�

	b.	Calculate the residuals and the sum of squares for error for each line by completing the following tables.



�PRIVATE ��x�y�f(x)�y - f(x)�(y - f(x))2��16�9�����7�1�����12�6�����11�8�����12�6�������Total����	

	The sum of the residuals (the total of the column labeled  y - f(x))  is _________.



	The sum of squares for error (the total of the column labeled  (y - f(x))2),                     



					SSE = ________.



�PRIVATE ��x�y�g(x)�y - g(x)�(y - g(x))2��16�9�����7�1�����12�6�����11�8�����12�6�������Total����

	The sum of the residuals (the total of the column labeled  y - g(x))  is _________.



	The sum of squares for error (the total of the column labeled  (y - g(x))2),                    



					SSE = ________.



	c.	Which of the two lines do you think is a "better" fit for the data?  Explain why.  Compare the sums of the residuals and the sums of squares for error.









2.	On the scatter plot in (1), construct a third line that you think approximates the data pairs.  Write its equation.  Calculate the sum of the residuals and the sum of squares for error using this line as a predictor.



	Equation of line:     f(x) = _____________________________



�PRIVATE ��x�y�f(x)�y - f(x)�(y - f(x))2��16�9�����7�1�����12�6�����11�8�����12�6�������Total����

	The sum of the residuals (the total of the column labeled  y - f(x))  is _________.



	The sum of squares for error (the total of the column labeled  (y - f(x))2),  



					SSE = ________.



	Do you think that this line is a "better" fit for the data than the two lines in (1)?  Why or why not?

































3.	The least-squares line is the line for which the sum of squares for error is the smallest possible.  This is the regression line found by the TI82 calculator, X(Plore), and Minitab.  Open the program X(Plore), place your data disk into drive A, and load the file  lstsqr.xpl  from your data disk by pressing  F8  and entering  A:lstsqr.xpl  at the prompt.



	a.	Follow the instructions to generate an approximating line and to calculate its residuals and SSE.  Print a copy of the graph by pressing F2 while the graph is in view.  Record the sum of the residuals and the sum of squares for error below:



		Sum of residuals: _______________	SSE: _______________



	b.	Use X(Plore) to find the regression line.  Record the equation of the line, the sum of its residuals, and the sum of squares for error.



		f(x) = __________________________



		Sum of residuals: _______________	SSE: ________________





�4.	All sports fans know about the "home field advantage", but are all home fields equally advantageous?  As of June 27, 1993, baseball teams in the National League had played about 75 games.  Here's a tabulation of wins away and wins at home for each team:



		Team				Wins away (x)		Wins at home (y)

					

		San Francisco		  		22			28

		Atlanta					22			20

		Houston				16			21

		Los Angeles				16			20

		Cincinnati				16			19

		San Diego				13			15

		Colorado				11			15

		Philadelphia				23			28

		St. Louis				20			22

		Montreal				15			24

		Pittsburgh				15			20

		Chicago				14			20

		Florida					17			16

		New York				10			11



	Construct a scatter plot of the data using the pairs   (Wins away, Wins at home).  If a line is drawn on the scatter plot to approximate the pairs, what would be true for a team for which the plotted point is above the line?



� EMBED Word.Picture.6  ���

		



�seq User_Box  \* Arabic  \h�5.	Use the TI82 to find the least-squares line.  Press STAT EDIT  1: Edit; clear the data that may be present in any list. Enter the fourteen (x,y) pairs, placing the  x-values in L1  and the corresponding  y-values in  L2.  Then, press  STAT  CALC 5:Lin Reg (ax + b) ENTER.  The intercept a, slope b, and an r value (yet to be discussed) will appear.  Write the equation of the least-squares line below:



				y = ____________ x +  _______________



6.	Plotting the data and regression line.



	a.	To plot your data points, set your range to appropriate values, and press 2nd STAT PLOT  1:Plot 1 ENTER.   Turn Plot 1 On .  Cursor to Type: and select the first option for a scatter plot.  Select  Xlist:  L1  and  Ylist:  L2.  Select the first option for Mark: .   Set the range by pressing  ZOOM , cursor down to 9:ZoomStat, and press ENTER.  The scatter plot should appear on your screen momentarily.



	b.	To plot the regression line, press Y=  VARS   5:Statistics  EQ  7:RegEQ.  Your regression equation (least-squares line) from above should appear as Y1.  Press GRAPH  to draw the line on the graph with the scatter plot.



	c.	If a team has won 19 away games, how many home victories would your line predict?  You can answer this question by using your answer to (5) above, or as follows:



		From the home screen (Clear), press 19 STO  X|T ENTER to store 19 in X.  Next, press 2nd  Y-VARS  1:Function  1:Y1  ENTER.  The y value (home win approximation) should appear.  

		

		Record it here ______________________.



		Use that point and your intercept to plot the line accurately on the scatter plot drawn above in (4).



7.	Which teams have the best home field advantage?  Justify your answer(s).
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