Lecture & Examples

Topic  4: The Coefficient of Correlation and the Coefficient of Determination

 

 The Coefficient of Correlation:

 
Suppose we have two variables y and x. We can fit a straight-line model 

y = 0 + 1x + , to explain the relationship among these two variables. When the regression coefficient, 1, is significantly different from zero, we can conclude that x does contribute information for the prediction of y using the straight-line model. In a straight-line model, y is the response variable and x is the independent (or explanatory) variable, and the two variables are correlated. However, two variables can be highly correlated and we can not identify the response variable and the explanatory variable. For example, when we count the number of manatees in the Banana River with two different methods, by airplane and by helicopter, the two counts should be highly correlated. However, we can not identify the response variable or the explanatory variable. In this case, we can use another measure to study the strength of their correlation. The Pearson Product Moment Coefficient of Correlation, r, is a measure of the strength of the linear relationship between two variables x and y. It can be computed with the following formula:
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The value of r is always between 1 and 1. A value of r near or equal to 0 implies little or no linear relationship between x and y. In contrast, the closer r comes to 1 or 1, the stronger the linear relationship between x and y. Unlike the regression coefficient, 1, the correlation coefficient r is scaleless and always has a value between 1 and 1.

 


 The Coefficient of Determination:

 

Both the Pearson product moment coefficient of correlation, r, and the regression coefficient, 1, can be used to measure the usefulness of the straight-line model. However, neither one can be used when there is more than one independent variable. Therefore, we need to introduce another measurement to measure the usefulness of the straight-line model. This measure is the coefficient of determination. The coefficient of determination is
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It represents the proportion of total sample variability explained by the straight-line model.  r2 is always between 0 and 1. r2 = 0.6 means that the straight-line model explains 60% of the variability among the response variable y. One practical interpretation of the coefficient of determination, r2, is 100(r2)% of the sample variation in y can be explained by using x to predict y in the straight-line model. The correlation of determination is equal to the square of the Pearson product moment coefficient of correlation, i.e., r2 = (r)2.


 Example 11.7:
Construct a scattergram for each data set. Then calculate r and r2 for each data set. Then interpret their values.
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x and y are highly positive correlated.

About 97.1% of variation for y was explained by using x to predict y.
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x and y are highly negative correlated.
About 98.7% of variation for y was explained by using x to predict y.
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x and y are not correlated. No variation was explained by using x to predict y.
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