Lecture & Examples
Topic 5: Estimation and Prediction Interval

The last step in fitting a straight-line model is to use this model for prediction and estimation if the model is a useful model. The purpose of estimation is to construct a confidence interval for the mean value of y at a given point of xp. The purpose of prediction is to construct a prediction interval for a new individual y value at a given point of xp.

We can show that the standard deviation of the sampling distribution of the estimator of the mean value of y at a specific value of x, say xp, is
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where ( is the standard deviation of the random error (. Similarly, the standard deviation of the prediction error for the predictor of an individual new y value at a specific value of x, say xp, is
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Since ( is unknown, we can use s to replace ( in the previous two formulae in practice.

The 100(1 ( ()% confidence interval for the mean value of y at x = xp is
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where t(/2 is based on (n ( 2) degrees of freedom.

The 100(1 ( ()% prediction interval for an individual new value of y at x = xp is
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where t(/2 is based on (n ( 2) degrees of freedom.


 Example 11.8:
A study was conducted to examine the quality of fish after seven days in ice storage. Ten raw fish of the same kind and approximately the same size were caught and prepared for ice storage. Two of the fish were placed in storage immediately after being caught, two were placed in storage 3 hours after being caught, and two each were placed in storage at 6, 9, and 12 hours after being caught. Let y denote a measurement of fish quality (on a 10-point scale) after the seven days of storage, and x denote the time after being caught that the fish were placed in ice packing. The sample data appear below.
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Model: MODEL1

Dependent Variable: Y

Analysis of Variance

                Sum of    Mean

Source    DF   Squares  Square F Value   Prob>F

Model      1   3.61250 3.61250 248.069   0.0001

Error      8   0.11650 0.01456

C Total    9   3.72900

    Root MSE   0.12068   R-square   0.9688

    Dep Mean   7.61000   Adj R-sq   0.9649

    C.V.       1.58574

Parameter Estimates

           Parameter   Standard    T for H0:

Variable    Estimate      Error  Parameter=0    Prob > |T|

INTERCEP    8.460000 0.06609652     127.995        0.0001

X          -0.141667 0.00899460     -15.750        0.0001
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Solution:
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The 95% confidence interval for mean value of y at x = 11 is
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(b) Find the 95% prediction interval for a new value of y at x = 11.

Solution:
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The 95% prediction interval is
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 Example 11.9:
The following data come from an experiment in 1972.

X       Y

28.1    11.88

28.6    11.08

28.9    12.19

29.7    11.13

30.8    12.51

33.4    10.36

35.3    10.98

39.1     9.57

44.6     8.86

46.4     8.24

46.8    10.94

48.5     9.58

57.5     9.14

58.1     8.47

58.8     8.40

59.3    10.09

61.4     9.27

70.0     8.11

70.0     6.83

70.7     7.82

71.3     8.73

72.1     7.68

74.4     6.36

74.5     8.88

76.7     8.50
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Model: MODEL1

Dependent Variable: Y

Analysis of Variance

               Sum of     Mean

Source    DF  Squares   Square  F Value   Prob>F

Model      1 45.59240 45.59240   57.543   0.0001

Error     23 18.22340  0.79232

C Total   24 63.81580

    Root MSE  0.89012     R-square   0.7144

    Dep Mean  9.42400     Adj R-sq   0.7020

    C.V.      9.44529

Parameter Estimates

         Parameter  Standard   T for H0:

Variable  Estimate     Error Parameter=0 Prob > |T|

INTERCEP 13.622989 0.58146349    23.429    0.0001

X        -0.079829 0.01052358    -7.586    0.0001

Solution:

Confidence Interval:
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The 95% confidence interval for mean value of y at x = 50 is
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Prediction Interval:
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The 95% prediction interval is
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Figure 11.16 Scattergram for Example 11.9
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