Activity 3:  Correlation--How "Linear" is the Data?



The  "r" offered by the TI82 earlier is called the correlation coefficient of the line.  In this activity, the significance of this number is explored.



1.	The following data for used Chevrolet S-10 trucks appeared in The State newspaper on Saturday, April 9, 1994:

		

�PRIVATE ��Model Year�1990�1994�1987�1993�1991��Advertised Price�8,000�19,990�5,000�12,995�9,950��

	Let the variable  x  represent the age in years (i.e.,  x = 1994 - Model Year), and the variable  y represent the corresponding advertised price for each value of  x.



	a.	Use X(Plore) to find the least-squares line approximating the paired data                  (x,y) = (age in years, price).   Do this by loading the file corrcoef.xpl and entering the lists  x = (4,0,7,1,3)  and  y = (8000,19990,5000,12995,9950) followed by the command regr(x,y) as you are instructed in the directions in the file. Regr(x,y) returns a list (a,b,r)  where  a  is the y-intercept and  b  is the slope of the regression line;  r  is the correlation coefficient.)  Record the value of  r, and write the equation of the line below: 



		Correlation coefficient = _________      Regression line:  f(x) = _______________



	b.	The total sum of squares (SST) is defined to be  �EMBED Equation.2����seq User_Box  \* Arabic  \h�.  The sum of squares for regression (SSR) is defined to be  �EMBED Equation.2����seq User_Box  \* Arabic  \h� .  Recall that the sum of squares for error  is  �EMBED Equation.2����seq User_Box  \* Arabic  \h� .    Use X(Plore) to complete the table below and to find the sums  SSE, SSR, and SST.

�PRIVATE ��xj�yj�f(xj)�(yj - �EMBED Equation.2����seq User_Box  \* Arabic  \h�)2�(yj - f(xj))2�(f(xj) - �EMBED Equation.2����seq User_Box  \* Arabic  \h�)2���������������������������������������Sum�SST =�SSE =�SSR =��		What do you observe about the relationship between the sums  SST, SSE, and SSR for this data set?











	c.	What fraction of the total sum of squares is the sum of squares for error?  the sum of squares for regression?













	d.	How is the variance of the data set represented by the variable y computed from the total sum of squares?  How would you describe the feature of the data set that the total sum of squares represents?  (Hint:  Consider how its value is calculated.)















	e.	How would you describe what each of the sums of squares for error and regression represent?















	f.	Comparing your answer to (c) and the squares of the values returned by regr(x,y),  what is the correlation coefficient in terms of sums of squares?  How would you describe what its square represents in words?



















2.	Using X(Plore), find the least-squares line, the sums of squares SST, SSE, and SSR, and the correlation coefficient for the data in the table below.  The variable  x  represents the weights of each of five people in pounds, and the variable  y  represents the usual dosage in milligrams of the drug Tobramycin as recommended by the manufacturer (see Activity 13 of Data Analysis and Statistics, Addenda Series Grades 9-12).  (Round all decimals to the nearest hundredth.)



	

�PRIVATE ��x�88�99�110�121�132�143�154�165�176�187��y�40�45�50�55�60�65�70�75�80�85��

	a.	Least-squares line:  f(x) = _______________________________________



		Correlation coefficient = __________________________



	SST =  _______________	SSE =  _______________	SSR =  _______________



	b.	What percent of the total variation in this example is "explained" by the regression line?  What is the relationship between this and the correlation coefficient?





























3.	The following table lists the heights and weights for seven men in an insurance office (see Exploring Data, Quantitative Literacy Series, p. 132). 

	

�PRIVATE ��Height in inches (x)�70�72�72�68�67�71.5�66��Weight in pounds (y)�195�180�155�150�140�145�180��

	a.	Find the least-squares line, the sums of squares SST, SSE, and SSR, and the correlation coefficient for the data.



		Least-squares line:  f(x) = _______________________________________



		Correlation coefficient = __________________________

	SST =  _______________	SSE =  _______________	SSR =  _______________



	b.	What percent of the total variation in this example is "explained" by the regression line?  What is the relationship between this and the correlation coefficient?

























4.	For each of the data sets below, use the TI82 to draw a scatter plot and regression line, and to find the correlation coefficient.



 	a.	Enter the data (STAT   EDIT  1:  Edit).  Press  2nd STAT PLOT ; turn all plots off by entering  4:PlotsOff ; choose a plot by pressing the appropriate number, e.g. 1:Plot1 .  Using the arrow and enter keys, turn the plot on, select the first option (scatter plot) for  Type: , select the list into which you placed the x-data for Xlist:  and the list into which you placed the corresponding  y-data for Ylist:.   To set the ranges of the x and y axes to match your data and draw the graph, press ZOOM  9:ZoomStat.  Find the regression line and correlation coefficient (STAT  CALC 5:Lin Reg (ax + b) ENTER).  Draw the regression (Y=    VARS   5:Statistics  EQ    7:RegEQ    GRAPH).

	

�PRIVATE ��x�1�5�3�2��y�3�11�7�6��

		Equation of regression line: __________________________



		Correlation Coefficient = _________



 	b.	Repeat the directions in (a).



�PRIVATE ��x      �1�5�3�2��y�15�5�11�14��

	Equation of regression line: __________________	Correlation Coefficient = _________



5.	If a set of data points lie on or near a line with positive slope, what would you expect the correlation coefficient to be?  Explain.























6.	If a set of data points lie on or near a line with negative slope, what would you expect the correlation coefficient to be?  Explain.

























7.	If the correlation coefficient is near zero, what would you expect the scatter plot of the data to look like?  Explain.

































8.	Using Minitab, load the data file  SAT89_90.MTW  (the file containing the SAT scores and placement test scores for USCS applicants during the academic year 1989-90).  Find the least-squares line and sums of squares for error and regression by clicking on Stat, Regression, Regression, and selecting  MthPlcSc as the response and MathSAT as the predictor.  Under Storage, click on the boxes by Residuals, Standard resids., and Fits. Finally, click on OK.



	a.	Least-squares line:  f(x) = _______________________________________



		Correlation coefficient = __________________________



	SST =  _______________	SSE =  _______________	SSR =  _______________



	b.	Draw the scatter plot and regression line, and print a copy of it.  To do this, click on Graph, Scatter Plot.  For the Vertical Axis, select MthPlcSc.  Select MathSAT for the horizontal axis.  Click on <Lines>.  Select  FITS1 for the Y column and MathSAT for the X column.  Click on  OK, and OK.



	c.	What percent of the total variation in this example is "explained" by the regression line?  This is called the coefficient of determination (R-sq).





























	d.	Is the score on the mathematics portion of the SAT a "good" predictor of the score on the placement test?  Explain.  























	e.	Is the verbal SAT score a better predictor of the reading placement than the math SAT score is of the math placement score?  Explain.
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