
1. 

(a) 

Design A  

1. 8 , 4 , 3

4 error variance  

2. , curvature check  

 

Design B  

1. 8 , 5 , 4 , 

4 joint quadra c effect 3 error 

variance  

2. , joint quadra c effect curvature check  

3. Error variance , model constant variance

 

 

(b) 

4 , day-to-day effect

block factor, block size 4 design A , block 1 22, 

block effect , block effect

design B , linear MEs 2fi s

8 22 22 , 4

, block effect I,A,B,AB block effect joint quadra c 

effect  
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4. 

(a) 

2nd order model block effect y~block+A+B+C+AB+BC+AC+A2+B2+C2 

11 (10+ ) correla on matrix  

 

orthogonal blocking, block effect A,B,C

par al confounding  

 

(b) 

7 (a)  

 
A,A2,AB, A B, A , 

B B A

block effect , day-to-day effect
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6. 

(a) 

22 design  y~x1+x2+x1x2  

 
ME of 1 6.5, ME of 2 5.0, 2fi s 1.0, the steepest ascent direc on

(6.5,5.0)=(1,0.769), x1 1 x2 0.769 Table 10.14  

 

Run x1 x2 Bleach Temp y 

1 1.0 0.769 6 83.846 43 

2 1.5 1.5*0.769=1.153 7 85.769 47 

3 2.0 2.0*0.769=1.538 8 87.692 49 

4 2.5 2.5*0.769=1.923 9 89.615 54 

5 3.0 3.0*0.769=2.307 10 91.538 59 

6 3.5 3.5*0.769=2.692 11 93.461 66 

7 4.0 4.0*0.769=3.076 12 95.384 70 

8 4.5 4.5*0.769=3.461 13 97.307 73 

9 5.0 5.0*0.769=3.846 14 99.230 69 

10 5.5 5.5*0.769=4.230 15 101.153 61 

 

Run 1 Run 10 Run 8 y=73 10 , Run 9

y , Run 8  
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(b) 

 y~x1+x2+x1x2+ x1
2+x2

2  

 

 

 
, (x1,x2)=(0,-1.414), 
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12. 

(a) 

Box-Behnken design, 22 design, 

C(4,2)*4=24 , 3 27 design

4 2nd model 15 , 27-15=12

CCD run size 17,  

 

(b) 

Cr 2nd order model  

 
fi ed model R2=0.60 , 

canonical analysis, sta onary point eigenvalues  

 

eigenvalues , sta onary point saddle point  
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Al 2nd order model  

 

fi ed model R2=0.58 , 

canonical analysis, sta onary point eigenvalues

 

 

eigenvalues , sta onary point saddle point  
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(c) 

Contour plot 

Response: Cr 

(A,B,C,D) x1,x2, model R2  

y ~ x1+x2+x1
2+x2

2+x1x2 

x1=B,x2=D , R2=0.43 6 Contour plot  

 

(B,D)=(1,0) Cr 0.1007257,  

 

Response: Al 

(A,B,C,D) x1,x2, model R2  

y ~ x1+x2+x1
2+x2

2+x1x2 

x1=C,x2=D , R2=0.55 6 Contour plot  

 

(C,D)=(1,1) Al,  
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Desirability func on 

desirability func on  

, 

 

(A,B,C,D)=(-1,1,0,-1) (0,1,0,-1) (1,1,0,-1) , desirability=0.9949328, 
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