Solutions for HW 5

1. (a) Interaction plot of 
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DEQ Interaction Plot for Dispersion
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     D+  E- Q-  reduce dispersion.

(b) 
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     Choose BDEQ=(-1, 1, -1, -1), 
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(c) C is the adjustment factor 

(d) Put BDEQ=(-1, 1, -1, -1) in (4.8) and solve 
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, which gives, xC=2.07.  The uncoded value for factor C is 26.07secs. 

(e) Both models give the same values of 
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.  The model in this exercise  

     has a lower degree of extrapolation than that of section 4.3.

(e) The version of using factor C is preferred because the extrapolated value of C   

                  falls in the range [21, 27]. 

13.
(a) We want to avoid the combinations (+, +, ., +, .) and (+, ., +, ., +).  So choose the generators as (see Table 4A.1) 
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. The planning matrix is given below.

	Run no.
	Temp.
	Conc.
	Catalyst
	Stir. rate
	pH

	1
	160
	30
	A
	60
	Low

	2
	160
	30
	B
	60
	High

	3
	160
	40
	A
	100
	Low

	4
	160
	40
	B
	100
	High

	5
	180
	30
	A
	100
	High

	6
	180
	30
	B
	100
	Low

	7
	180
	40
	A
	60
	High

	8
	180
	40
	B
	60
	Low



(b) We want 13 and 23 to be neither aliased with main effects nor with each other. So choose the design generators as 
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15.
(a) The defining contrast subgroup of (i) is 
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 and of (ii) is 
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. The resolution of (i) is III and resolution of (ii) is IV. Therefore (ii) is preferable.


(b) The two factor interactions 14, 24, 34, and 45 are estimable.


(c) Let B=234. Then B confounds with the 4 effects 234, 145, 136, and 256. By doing this the estimability of the main effects and 2 factor interactions are unaffected.

16.       (a)  The defining contrast subgroups of A and B are:

                              A:  I = 12345 = 1236 = 456,

                              B:  I = 1235 = 2346 = 1456.

            Based on maximum resolution criterion B is recommended, because it has resolution IV while A has resolution III.

(b) For a six-factor resolution V design, we need at least 6+15= 21 degrees of freedom. The number of runs should be at least 21+1= 22, but 2V6-2 has only16 runs.
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DEQ Interaction Plot for Dispersion
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DEQ Interaction Plot for Dispersion
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