Problems                             The General Linear Model                                  Sheet 2

4.  Consider the general linear model

                 Y = (0x0 + (1x1 +…+ (p-1xp-1 +(   ,   where  (  ~ N(0, (2) .

      Suppose  n  independent observations of  Y  are made at given values of the

      covariates, where the design matrix  X ,  in the usual matrix representation 

      Y = X( + (   of the equations for these observations, is of full rank. Let 
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      the least squares estimators of  (  based on these observations.

      A further independent observation  Y  is to be made at a given set of covariate

      values  x = [x0  x1 … xp-1]( , and is predicted in advance from the previous  n
      observations by the value  
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      Show that   
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      Derive the probability statement 
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      and explain the meaning of this result. 

      For the situation in Problem 2 :-  

      (i)   Suppose a further observation is to be made at the covariate value  x = -1.5 .

             Predict the value, and give a 90% prediction interval for it.

      (ii)  Estimate the true mean response at the covariate value  x = -1.5 , and give a 

             90% confidence interval for it. 

_____________________________________________________________________

5.  For Problem 3, construct the analysis of variance table for fitting the model,

     and hence test the null hypothesis 

              H0: (0 = (1 = (2 = 0       against      H1: (0 , (1 , (2  are not all 0 ,

     assuming that the response  Y  is normally distributed.
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