Lecture & Examples

Topic 3: Prediction and Estimation in Multiple

              Regression

If the multiple regression model is useful in predicting y based on these independent variables, we want to use the fitted multiple regression model to predict and estimate for some particular value of (x1, x2, …, xk), say (x1, x2, …, xk) = (x1p, x2p, …, xkp).  We know that the multiple regression model yielded the same value for both the estimate of E(y) and the prediction of a future value of y.  However, the confidence interval for the mean E(y) is narrower than the prediction interval for y because of the additional uncertainty attributable to the random error when predicting some future value of y.

However, the computation formulas for the standard deviation of the mean value of E(y), and the prediction of a future value y, are very complicated and will not be covered in this semester.  Students who are very interested in multiple regression can take STA 6236, Regression Analysis, to get more information about the knowledge of prediction interval and estimation interval in multiple regression.  We only produce the SAS printout here to show you how to get the prediction interval and confidence interval from the SAS printout.
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 Example 12.6: (Same data as Example 12.1)

SAS Printout for the estimation and prediction interval:

(a)  What is the 95% prediction interval for y at x1 = 0.13, x2 = 0.09, x3 = 5800, and x4 = 89, i.e., the first observation in the data?

Solution: The 95% prediction interval for y at x1 = 0.13, x2 = 0.09, x3 = 5800, and x4 = 89 is (299.0, 529.5) and the predicted value is 414.3.

(b) What is the 95% confidence interval for E(y) at x1 = 0.15, x2 = 0.09, x3 = 5955, and x4 = 87, i.e., the second observation in the data?

Solution: The 95% confidence interval for E(y) at x1 = 0.15, x2 = 0.09, x3 = 5955, and x4 = 87 is (345.9, 456.4).
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 Example 12.7: (Same data as Example 12.2)

(a) What is the 90% confidence interval for E(y) at x1 = 5, x2 = 82, x3 = 7500, x4 = 0, and x5 = 9542, i.e., the last observation in the data?

Solution: The predicted value 
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 for y at x1 = 0.13, x2 = 0.09, x3 = 5800, and x4 = 89 is 198971 and the standard error 
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 is 12637.02.  Thus the 90% confidence interval for E(y) is
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(b) What is the 95% prediction interval for y at x1 = 5, x2 = 82, x3 = 7500, x4 = 0, and x5 = 9542, i.e., the last observation in the data?

Solution: The 95% prediction interval for y at x1 = 5, x2 = 82, x3 = 7500, x4 = 0, and x5 = 9542, is (124568, 273373).
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