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Explained and Unexplained Variation
When we determine the line of best fit, or the regression line, most of the points from our original data set will not be on the line. This is known as variation.

If we take a particular x-value, we can have three different y-values associated with it:
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 – the original value paired with the x.


2. 
[image: image2.wmf]y

ˆ

 – the value obtained (predicted) when we plug x into the regression equation.


3. 
[image: image3.wmf]y

 – the mean of the y values.

The differences between the various y values give us the deviation:

1. 
[image: image4.wmf]y

y

-

 is the total deviation – the distance from the original point to the mean line.

2. 
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 is the explained deviation – the distance from predicted point to the mean line.


3. 
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 is the unexplained deviation – the distance form the original point to the predicted point.

If we do this for all points, we would have:
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 for the total variation.


2. 
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 for the explained variation.


3. 
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 for the unexplained variation.

If we divide the explained variation by the total variation, we get a measure of how well the line fits the data. This is called the coefficient of determination:
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Or, we can just square the r value obtained from the process in section 9-2.

Prediction Intervals
A prediction interval is similar to a confidence interval. It is for a particular value of y.
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In these formulas, (x, y) is the particular point in question, and 
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 is the standard error of estimate.
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