Problems                  Analysis of Variance Models as GLM’s                         Sheet 2

(Continuation of Problem 2.)

     (iii) Find a second particular solution of the normal equations, for fitting the full

            model to the observations, corresponding to the constraint  
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     (iv) Verify that this second particular solution gives rise to the same analysis of  

            variance as the solution in (i).

     (v)  Verify that both particular solutions of the normal equations, found in (i) and

            (iii), give rise to the same estimator for the difference  (i – (r  between the  

            effects of  the ith and rth  treatments. 

_____________________________________________________________________

3.  A balanced incomplete block design is used to compare three treatments  T1, T2, 

     T3. Three blocks, each consisting of two experimental units, are used, with

     treatment  Ti  not appearing in the ith block, i = 1, 2, 3.

     The additive model 

        Yij = response for  ith  treatment in  jth  block = ( + (i + (j + (ij  ,   (ij ~ IN(0, (2) ,

     is assumed, where no constraints are imposed on the model parameters.

     (i)   Express the model equations in the matrix form of the general linear model.

     (ii)  Obtain the normal equations for fitting the model to the observations by the

            method of least squares, and show that the particular solution of these

            equations corresponding to the constraints  
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     (iii) The experimental results are:  

	Treatment
	      Block

 1       2       3

	       1

       2 

       3
	 –      12     15

23      –      29

16     11      –  


           Test for differences between the effects of the treatments, and between the

           effects of the blocks.
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