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3.   The effects of five different ingredients  A, B, C, D, E on the reaction time of a chemical process were compared in an experiment. Each batch of raw material, to which the ingredients were added, only provided enough material for five runs of the process, and only five runs could be made on any day. A Latin square design was used for the experiment to allow for possible batch and day effects, and the following results (in unspecified units) were obtained:

	Batch
	                             Day

    1            2            3             4            5

	    1

    2

    3

    4

    5  
	(A)  8     (B)  7     (D)  1     (C)  7     (E)  3

(C)11     (E)  2     (A)  7     (D)  3     (B)  8

(B)  4     (A)  9     (C)10     (E)  1     (D)  5

(D)  6     (C) 8     (E)  6      (B)  6     (A)10

(E)  4     (D) 2     (B)  3      (A)  8     (C)  8


     Test for differences between the effects of the ingredients on the reaction time of the chemical process, and report on whether or not the use of the Latin square design appears to have been worthwhile.

_____________________________________________________________________

4.  For the  n(n  Latin square design to compare  n  treatments, show that the expected values of the treatment and error sums of squares, SSTr  and  SSE  respectively, in the analysis of variance breakdown, are 
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