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Residuals are useful to statisticians to determine if the data has a linear relationship or a non linear relationship.  If a residual plot shows a random pattern of points both above and below the horizontal line, then a linear model is a good fit for the data.  If the residuals show a non-random pattern, however, then there is probably a non-linear model that fits better.
Residuals also tell statisticians the margin of error they can expect when making predictions using the regression model.  If the largest residual is ±3.5 points, then predictions using the model are expected to be within 3.5 points of the predicted value.
Assignment
A group of students were asked how long they studied for a particular test.  Their answers, along with their scores on the test, are given in the following table.

[image: image1.emf]Munites Studied

0 10 20 30 40 50 60 70 80 90

Test Score

32 60 48 75 60 94 50 83 87 97


1.  Calculate the prediction equation for the given data.
2.  Find the correlation coefficient.
3.  What is the largest residual for the data?
4.  Using the prediction equation, what test score should be expected if the student studies for 30 minutes?
5.  Using the largest residual, what range of scores should the student expect if he studies for 30 minutes?

6.  Why is there such a wide range of scores possible from the predicted value?

7.  Using the prediction equation, what test score should be expected if the student studies for 120 minutes?


What is wrong with this prediction?

The distance from Houston to Dallas is 240 miles.  The time that it takes to get there, travelling at different average speeds, is given in the following table.


[image: image2.emf]Speed (miles per hour)

30 40 50 55 60 65 70

Time (hours)

8 6 4.8 4.4 4 3.7 3.4


8.  Calculate the prediction equation for the given data.

9.  Find the correlation coefficient.

10.  What is the largest residual for the data?

11.  Using the prediction equation, how long should a driver expect to take to get from Houston to Dallas if he could drive 75 miles per hour?

12.  What does the y-intercept represent in the prediction equation?
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