Ch 6 The correlation coefficient, r,  and straight-line regression analysis

r is a measure of linear association between X and Y
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Formula for calculating r

 
From the raw data
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Relating to the slope of a fitted regression line, 
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From the SAS output
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Properties of r


1.  
[image: image6.wmf]1

r

1

£

£

-



2.   r and 
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 agree on being positive, negative or 0.


3.   r is an estimate of 
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, the population correlation coefficient.

 Note:   r = 0 means that there is no linear relationship between X and Y; however, there may be non-linear (curvilinear) relationship between X and Y.

R-square, 
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, and the strength of the linear relationship

	Total unexplained 

variation of Y
	= Variation due to regression

   (Variation of Y explained by X)
	+  Unexplained residual 

     variation of Y

	SSY
	= SSR
	+ SSE
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 , the amount of variation of Y explained by X (that is, by regression).
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is a good measure of linear association between X and Y.

Tests of Hypotheses and C.I.’s for the 
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1. Test of 
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      2.  Test of  
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Fisher’s Z transformation:  
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provided that n is not too small (n > 20)

    
      To test 
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, the test statistics is
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 EMBED Equation.3  [image: image24.wmf]÷
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3. (1-
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*100% C.I. for 
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First, calculate 
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      Second, transform 
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Example
data age_height;

infile 'c:\bstt401\age_height.txt' expandtabs firstobs=2;

     input h_age w_age h_height w_height;

proc corr;

   var h_age w_age;

   run;

proc corr;

   var h_height w_height;

run;
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                                       The CORR Procedure

                                2  Variables:    h_age    w_age

                                       Simple Statistics

   Variable           N          Mean       Std Dev           Sum       Minimum       Maximum

   h_age            170      40.68235      11.41442          6916      18.00000      64.00000

   w_age            170      42.91765      11.75662          7296      20.00000      64.00000

                           Pearson Correlation Coefficients, N = 170

                                   Prob > |r| under H0: Rho=0

                                             h_age         w_age

                               h_age       1.00000       0.93856

                                                          <.0001

                               w_age       0.93856       1.00000

                                            <.0001

                                       The CORR Procedure

                                2  Variables:    h_height w_height

                                       Simple Statistics

   Variable           N          Mean       Std Dev           Sum       Minimum       Maximum

   h_height         170          1733      66.47094        294549          1559          1905

   w_height         170          1603      62.10735        272490          1410          1760

                           Pearson Correlation Coefficients, N = 170

                                   Prob > |r| under H0: Rho=0

                                            h_height      w_height

                              h_height       1.00000       0.30642

                                                            <.0001

                              w_height       0.30642       1.00000

                                          <.0001
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