Lecture & Example
Topic 6: An Example of Simple Linear Regression

 Example 11.10:
The following data are the air temperature and the caterpillar body temperature inside the cocoon.

DAY     AIR    COCOON

  1    10.4     15.1

  2     9.2     14.6

  3     2.2      6.8

  4     2.6      6.8

  5     4.1      8.0

  6     3.7      8.7

  7     1.7      3.6

  8     2.0      5.3

  9     3.0      7.0

 10     3.5      7.1

 11     4.5      9.6

 12     4.4      9.5
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(a) Fit a least squares line to relate the cocoon temperature and the air temperature.

Solution:
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(b) Based on the scattergram and the least squares line, do you think the straight-line model fits the data well?



Solution:

The straight-line model fits the data well except there is one point that seems far away from the rest of the data.

(c) Calculate SSE, s2, and s.

Solution:
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(d) Do the data provide sufficient evidence to indicate that the air temperature provides information for predicting the cocoon temperature at ( = 0.05?

Solution:
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Since we reject the null hypothesis, the data provide sufficient evidence to indicate the relationship between air temperature and cocoon temperature.

(e) Find the observed significance level for the test statistics in part (d) with the following SAS printout.

Model: MODEL1

Dependent Variable: COCOON

Analysis of Variance

                         Sum of         Mean

Source          DF      Squares       Square      F Value       Prob>F

Model            1    




  


    0.0001

Error           10      

C Total         11    

    Root MSE                   R-square       

    Dep Mean       8.50833     Adj R-sq       0.9368

    C.V.          10.05863

Parameter Estimates

                 Parameter      Standard    T for H0:

Variable  DF      Estimate         Error   Parameter=0    Prob > |T|

INTERCEP   1      



      


      0.0001

AIR        1      



      


      0.0001

Solution: The observed significance level is 0.0001.

(f) Calculate the coefficient of determination and the sample correlation coefficient.

Solution:
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(g) Find a 95% confidence interval for the mean cocoon temperature when air temperature is 7( C.

Solution:
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(h) Find a 95% prediction interval when air temperature is 7( C.

Solution:
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