Problems                               The General Linear Model                                Sheet 3

6.  The yield  Y  from a certain chemical process is assumed to be related to two

     process variables  x1  and  x2  by the linear model

                                       Y = (0 + (1x1 + (2x2 + (  ,  

     where the error  (  has an  N(0, (2)  distribution for all  x1  and  x2 .

     Six independent measurements  Y1, Y2, Y3, Y4, Y5, Y6  of the yield are made at the

     corresponding values  (-2, -1), (-1, 1), (-1, -1), (1, 1), (1, -1), (2, 1)  of the pair of

     process variables  (x1, x2) .

     (i)   Show that the least squares estimators of the model parameters  (0 , (1 , (2 

            are, respectively, 
[image: image1.wmf]  

 

,

ˆ

6

1

0

6

1

å

=

=

i

i

Y

b

   

     
[image: image2.wmf].

14

4

2

2

4

ˆ

,

28

4

5

5

4

ˆ

6

5

4

3

2

1

2

6

5

4

3

2

1

1

  

  

 

   

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

+

-

+

-

+

-

=

+

+

+

-

-

-

=

b

b


            Obtain the correlation coefficient between the estimators  
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     (ii)  The yields actually obtained, in the above order, are  4.3 , 5.9 , 5.1 , 15.1 , 

            13.4 , 15.5 . Test whether or not the yield does depend on the two process

            variables, collectively.  

_____________________________________________________________________

7.  The relationship of a response variable  Y  to a single covariate  x  is known to be

     well represented by a polynomial regression model of at most degree 3 .

     Eight observed responses  15 , 8 , 3 , 5 , 2 , 4 , 45 , 100  were independently 

     obtained at the corresponding values  -2 , -1 , 0 , 0 , 0 , 0 , 1 , 2  of the covariate, 

     and the regression model 

             Y = (0 + (1x + (2x2 + (3x3 + (   ,  where  (  ~  N(0, (2)   for all  x ,

     was fitted to the data, giving a residual sum of squares of  139.3 .

     Test whether or not the relationship of  Y  to  x  can be adequately represented by a

     simple linear regression model.

_____________________________________________________________________
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