Problems.                      Design of Experiments: Introduction.                       Sheet 2

3. As a follow-up to Problem 2, if there is evidence of differences between the main

      effects of paints or temperatures, investigate how the main effects differ, using a

      least significant difference test with a 5% level of significance.

_____________________________________________________________________

4. The following data give the results of an experiment to compare the effects of three treatments on the strength of four similar kinds of fabric. Each treatment was applied to a randomly selected specimen of each kind of fabric, and the

      breaking strength (kg) of each specimen measured. 

	Treatment
	          Kind of Fabric

   1          2          3          4 

	       1

       2

       3
	  24        19        29        22

  30        23        30        29

  30        32        36        32


      It is believed that there is no interaction between the effects of treatment and kind of fabric on breaking strength. Carry out an analysis of variance to test for differences between the effects of the different treatments, and the effects of the different kinds of fabric, on breaking strength. 

      Treatments 1,3 are respectively the cheapest and dearest treatments. Give a 99% confidence interval for the difference between the effects of these treatments.

      State the statistical model underlying the analysis.

5. Consider a complete, three-factor experiment, with factors  A , B , C  at respective

levels  a , b , c , where we obtain  n  observations for each treatment-combination.

Suppose that the factors are known not to interact, and the observations are assumed to satisfy the additive model
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Obtain the analysis of variance breakdown for this model, and derive the expected values of the sums of squares in the breakdown. 

Give the statistics for testing the hypotheses that the effects of the different levels of each factor are equal, and state their null distributions (the derivation of these distributions need not be discussed).

____________________________________________________
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