Spring, 2009


Stat 324 – Brief Review of Correlation Coefficient
The (Pearson) Correlation Coefficient, r, measures the strength of the linear relationship between two quantitative variables.

Let x1, …, xn represent the n values of the predictor variable and y1, ,, ​y​n the values of the response variable.  So [image: image2.png]


 is the mean of the predictor values and [image: image4.png]


 is the mean of the response values. Let sx and sy refer to the standard deviations of the x and y variables respectively.

Equation:   
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Properties:

· -1 < r < 1
· r is unitless.  Consequently, the value of r does not change if the variables are rescaled. This is a nice property – our measure of the strength of the relationship does not vary depending on the units of measurement used.
· r is negative when the relationship is negative and positive when the relationship is positive

· r is equal to -1 or 1 when the variables have a perfect linear relationship.

· An r value of zero indicates no linear association (not the same as no association).
[image: image6.png]Time to Cover 1/4 Mile (in seconds)

r=-45

5 06 7 8 9 10 om 12
Time to Accelerate from 0-60 MPH (in seconds)

2500 3,000 3500 4000
Weight (in pounds)

Fuel Capacty (in gallons)

50 100 150 200 250
Page Number in Magazine




Inference for  (population correlation coefficient):

· In testing H0: =0, the test statistic is t0 = 
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 which we compare to a tn-2 distribution.  This test is equivalent to a t-test for the population slope, but the technical conditions differ slightly: both variables need to arise from a normal distribution.
Cautions:

· When the values of x are controllable, r is considered to have no meaning because its magnitude depends on the choice of spacing for x.

· Don’t confuse the “strength of the association” with the “strength of evidence that an association exists.”  The correlation coefficient measures the first and the p-value measures the second.

· Make sure the relationship is linear before interpreting r. Two variables may have a strong nonlinear relationship and an r value close to zero.

· Always, always, always look at a plot of your data. The numerical summaries tell you some of the story but not everything.  The following datasets (from F. Anscombe) all have exactly the same summary statistics ([image: image9.png]


 = 9, sx = 3.32, [image: image11.png]


 = 7.5, sy = 2.03, r= .816) and therefore the same regression output! In which case(s) is a regression model even appropriate?
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The regression equation is y = 3.00 + 0.500 x

Predictor    Coef  SE Coef     T      P

Constant    3.000    1.125  2.67  0.026

x          0.5001   0.1179  4.24  0.002

S = 1.23660   R-Sq = 66.7%   R-Sq(adj) = 62.9%

The regression equation is y1 = 3.00 + 0.500 x1

Predictor    Coef  SE Coef     T      P

Constant    3.001    1.125  2.67  0.026

x1         0.5000   0.1180  4.24  0.002

S = 1.23721   R-Sq = 66.6%   R-Sq(adj) = 62.9%

The regression equation is y2 = 3.00 + 0.500 x2

Predictor    Coef  SE Coef     T      P

Constant    3.002    1.124  2.67  0.026

x2         0.4997   0.1179  4.24  0.002

S = 1.23631   R-Sq = 66.6%   R-Sq(adj) = 62.9%

The regression equation is y3 = 3.00 + 0.500 x3

Predictor    Coef  SE Coef     T      P

Constant    3.002    1.124  2.67  0.026

x3         0.4999   0.1178  4.24  0.002

S = 1.23570   R-Sq = 66.7%   R-Sq(adj) = 63.0%
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