
5. 
 

A,C,D  

A:1100~1700, C:18~27, D: (P74,P75,P76)  

A,C,D  

A:1600~1800, C:22~24, D: (P74,P78)  

C A

D P74 D

P78

A

C

C  

 

Strength Analysis 

 

Model: Strength~A+C+D+A:C+A:D+C:D+A:C:D 
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R2=0.193 model matrix

fi ed model YStrength=6809.12 model Strength 

19.3% C
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Flash Analysis 

 

Model: Flash~A+C+D+A:C+A:D+C:D+A:C:D 

 
R2=0.602 model matrix fi ed model

YFlash=13.74+0.28*C-0.325*A:D effect heredity principle D

fi ed model final fi ed model YFlash=13.74+0.28*C-0.022*D-0.325*A:D

model R2=0.534 Flash 53.4%

 

 

1. Length  

2. Flash Lot
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9. 
(a) 

design generator  

B=CE 

D=ACE 

F=A2CE 

defining rela on: I=BC2E2=ACD2E=AC2E2F 

defining contrast subgroup

I=BC2E2=ACD2E=AC2E2F=ABD2=AB2C2D2E2=ABCEF=AB2F=ADF2=CDEF=AB2CDEF2=BCD2E

F2=BDF=ABC2DE2F2 

 

(b) 

defining contrast subgroup  

AC=ABE2=A2C2D2E=A2E2F=A2BCD2=A2B2D2E2=A2BC2EF=A2B2CF=A2CDF2=AC2DEF=A2B2C
2DEF2=ABC2D2EF2=ABCDF=A2BDE2F2=A2BE2=D2E=CE2F=BC2D2=B2CD2E2=BEF=B2C2F=C2

DF2=A2DEF=B2DEF2=A2BD2EF2=A2BC2DF=BCDE2F2 

 

AC2=ABCE2=A2D2E=A2CE2F=A2BC2D2=A2B2CD2E2=A2BEF=A2B2C2F=A2C2DF2=ADEF=A2B2

DEF2=ABD2EF2=ABC2DF=A2BCDE2F2=A2BE2=C2D2E=E2F=BCD2=B2D2E2=BC2EF=B2CF=CDF
2=A2C2DEF=B2C2DEF2=A2BC2D2EF2=A2BCDF=BDE2F2 

 

AE=ABC2=A2CD2E2=A2C2F=A2BD2E=A2B2C2D2=A2BCE2F=A2B2EF=A2DEF2=ACDE2F=A2B2C

DE2F2=ABCD2E2F2=ABDEF=A2BC2DF2=A2BC2E=CD2=C2EF=BD2E2=B2C2D2E=BCF=B2E2F=D

E2F2=A2CDF=B2CDF2=A2BCD2F2=A2BDE2F=BC2DEF2 

 

AE2=ABC2E=A2CD2=A2C2EF=A2BD2E2=A2B2C2D2E=A2BCF=A2B2E2F=A2DE2F2=ACDF=A2B2C

DF2=ABCD2F2=ABDE2F=A2BC2DEF2=A2BC2=A2CD2E2=C2F=A2BD2E2=B2C2D2=BCE2F=B2EF=

DEF2=A2CDE2F=B2CDE2F2=A2BCD2E2F2=A2BDEF=BC2DF2 

 

AC component DE2 component ;AC2 component EF2 component

;AE component CD2 component ;AE2 component CF2 component

orthogonal component clear  
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(c) 

ME plot 2fi s plot 

 

1. C( ) D( ) ; D E

 

2. BxF ExF BxC CxD AxE AxB AxF  

orthogonal component ANOVA  

Model: Strength~A+C+E+B+D+F+AC+AC2+AE+AE2+CD+CE2+DE 

 

AE>D>E>CD  

component ME plot

2fi s plot

 

D=AB=AF2=BF 

E=BC2 

AE=CD2 

CD=EF 

component  
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orthogonal component

linear-quadra c system modeling Model  

Strength~Al+Aq+Bl+Bq+ +(EF)qq 

72

26 Box and Meyer (1986) Bayes plot

 

  
Bayes plot C D ANOVA ANOVA

E=BC2= joint effect effect hierarchy principle

joint effect E C,D,E  

Strength~Cl+Cq+Dl+Dq+El+Eq+(CD)ll+(CD)lq+(CD)ql+(CD)qq+ +(DE)qq 

18 C,D,E full factorial
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ME plot C Cl

Cl model 

 

fi ed model R2=0.532

complex aliasing

residual plot linear model  
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final fi ed model  

Strength = 12.157-6.041*Cl+8.833*Dl+10.488*Dq+7.240*Eq+16.023*(CD)ll 

ME plot  

 

(d) 

Larger-the-be er response E(y) maximize E(y)

adjustment factor minimize var(y) 2

var(y)  

 

(e) 

27 (C,D,E) Strength (C,D,E)=(2,2,0)

Strength 19.921 18

18.685 (C,D,E)=(0,0,0) 0.5

(A,B,C,D,E,F)=(0,0,0,0,0,0)  
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10. 
(a) 

defining rela on alias sets  

I=ABC2 

 A=AB2C=BC2 

 B=AB2C2=AC2 

 C=AB=ABC 

 AB2=BC=AB2C 

Loca on Analysis 

 

 

Model: loca on~A+B+C+AB2 ANOVA table  

 

 

 

Model: loca on~Al+Aq+Bl+Bq+Cl+Cq+(AB2)l+(AB2)q halfnormal plot  

1. C

C

AB component

AxB

 

2. AxC  

3. BxC (BC)ql  

4. A  

5. B

 

1. C

( AB component) 

2. A (

BC2 component) 

3. B

(AC2 component

) 
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C Push-Off Force

C AB component

effect hierarchy principle C

Push-Off 

Force C 1.2% A

B

 

 

Dispersion Analysis 

 

 

 

 

 

1. A

A BC2 component

BxC

 

2. C

C AB component

AxB

 

3. B  

4. AxC ( B

AC2 ) 

1. C (

AB component) 
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Model: dispersion~A+B+C+AB2 ANOVA table  

 

 

 

Model: dispersion~Al+Aq+Bl+Bq+Cl+Cq+(AB2)l+(AB2)q halfnormal plot  

 
 

A

A BC2 component

effect hierarchy principle A

A 0.3 seconds

C

B

halfnormal plot

 

  

1. A (

BC2 component) 

2. C (

AB component) 

3. AB2 component

 

1. 
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(b) 

(a) alias set effect hierarchy principle

alias set joint effect 2  

 

Loca on Analysis 

Model: loca on~Cl+Cq 

 

model R2=0.899 loca on 89.9%

ME plot AxB

Model: loca on~Al+Aq+ +(BC)qq 

model selec on BIC 10 20 30

 

 

C AxB

orthogonal component linear-quadra c system

complex aliasing (BC)ql interac on plot

fi ed model  
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model effect heredity R2=0.991 loca on 

99.1% ME plot final fi ed model

 

loca on = 104.609-73.901*Cl-54.386*Cq+87.815*(BC)ql 

 

 

Dispersion Analysis 

 

Model: dispersion~Al+Aq+ +(BC)qq 

model selec on BIC 10 20 30 40

 

 

Al Bl Cq

fi ed model  

 NTHU STAT 5550, 2013  Solution to Homework 1

made by 張明中 助教



 
fi ed model ME plot dispersion 91.12%

final fi ed model  

dispersion = 5.515+2.112*Al+1.079*Bl+1.483*Cq 

 

(c) 

final fi ed model 

loca on = 104.609-73.901*Cl-54.386*Cq+87.815*(BC)ql 

dispersion = 5.515+2.112*Al+1.079*Bl+1.483*Cq 

loca on dispersion 27 final fi ed 

model  

 

(A,B,C)=(0,0,1) loca on=119.410 dispersion=4.359 (0,0,1)  

1. maximize y_hat

10 18 run  

2. 10~18 run

dispersion  
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