2.1

211

21

2.1

2k



A = 50512 204540 = 1
= 40+12 20450 = -9
2 2
A
22 A B
2k ( 2

2k ' 2k- 1
a, ,ab,c,ac,bc,abc. , ad, bd,abd lcd lacd 1bed abed

o Contrast® K

@-10b+1). (k)

23

Contrasty @-1)o-1c+l)

14



Contrast B

 Sum of Squares (SS)

SS

* Mean Square (MS)

MS

FO

@-Jb-1c+y
abc tab+c+(1)-ac- be-a-b

(Contrast)2
2k

Bum of S are
egree o reedom

Mean Square
Sum of Square Error

ANOVA

2k ANOVA Table 21

(2.1)

(24)

15



AB

AC

BC

ABC

Error

Total

FO

21 ANOVA 2k

Sum of Square  Degree of Freedom

SSA 1

SSB 1

SSC 1

SSan L

SSaC L
B 1

SSaiC L

SSE abc(n-1)

SST ahc n-1

Fa a.lba « Fo

FO

Mean Square
SSA

SSB

SSC

SSah

SSac

SShe

SSabe

SSE
abc(n-1)

Fa albl

Fo
SSA

SSE
SSB
SSE
SSC
SSE

SSab
SSE

SSac
SSE

SShe
SSE

SSahe
SSE

16



2.1.2
2.1.2.1
?
k ?
(Carrier) (Predictor)
?

(Regression Analysis)

(Response Variable)

(Repeatability)

Y0+

?
?
(Regressor)
Y
= X1 Y
E (Y X)
Y
i+ £ o (2.5)

17



PO
(Slope)

Crocker (1990)

(Compensation Value) y

X Y, 8
C
y (25)
E(Yx) = E(p0+ px ) +E()
E(Y/x) = PO + Px
(26)

Y (Y - Intercept)

(Time Trend)

2.3

X=X

2.3

18



(Calibration  Curve) (Inverse
Regression) (xy) ?
X ) Y
Y A
X
24
(Additional Condition Model)
y
’ ' (Shift Parameter)"
y A

2.5

19



11

2122
(26)
P

8, =

(More Complex Situations)

2.5

(Least Square Method)

i



= SC2 =Ly (P opxp

(24)

aldp0! 2 (V-po- Px) -

didpr 2 Z(Y - B- Pxyi= o

P2, = Zy

PoZx, + P,Zx2= SX,V.

(29)
P = Y- p.Xx
p= Sy -(Ly)(Lx)
LX2-[( xpl]
(26) ?
Y = Po+ PX
(2.11)
w X

= - [2,

« "1 3an
y o« | !

21

(28)

(2.10)
(211)

(2.12)

(2.13)



Lsy.-£ y.XIx.)

(2.11)
A - kK
PP
(2.10) (2.11)
Y1

¢, =xl-x/sh
P E(P)

E(p) = E(Zcy)

B ou ix

E@) =0 Cl=0
E(P) = P

( )

HR) =P

PO

(2,14

(2.15)

..(2.16)

(2.17)

PO

22



V(PJ

V(Y) =a2l
V(Po)

V(Zc,y,)
le,2V( V)

/c.2a?2
azle 2

']
PO

V(Y ) p,X)
V(Y) +xV( P )-2xCov(Y,p,)

(/) +X2V(PJ
(a2l ) +xe.ad ,
[+ X2l 1]

.(2.19)

...(220)

23



(Residual)'

(MLE)
/ y, - / Y,
(Centroid)
1 de = 0
/ Y, & =0
a2
P,

(xy)

PO

(2.22)

.. (223)

24



(Error
sum of Square ; SSB

SSC

L e2
y = P0O+PX
SSE = Z(y, - p0- Px)2
= Zy,2-ny2- P 7 ...(2.25)
w = Y=Z(yl|-y,)2= ZYy 2-ny2
SSE
= Syy-PiSxy ...(2.26)
E yi
2 PO P Y,
SSE 22 E (-2)G2
E ()
E(SSe/ -2) E(MSe) = ..(2.27)
MSe (Residual  Mean
Square) & ? m
)

25



213

(Material Cost)
(Labor Cost)
(Overhead)

26



(Engineering
Cost)
(Statistical Cost)



(Raw Material and Supplies)
(Work in Process)
(Parts and Finish Product)

28



29



(Direct Cost)

(Indirect Cost)

30



?

?
(Variable Cost)
(Fixed Cost)

(Capacity Fixed Cost)
(Operating Fixed Cost)
(Project Fixed Cost)

31



32

?
?
2.2
Melissa L. Bowles Douglas C. Montgomery (1997) Quality
Engineering How to Formulate the Ultimate Margarita : A Tutorial on Experiments
with Mixtures ? margarita 4

tequila 1lime juice 1margarita mix triple sec.

(mixture experiment)

margarita
4
Design-Expert



rgarita mix 55 % tequila 25.67 % triple sec. 933%  lime
juice 10.00 % 59
4.1
K.N. Anand (1997) Quality Engineering Improving
The Yield of Selica Gel ~ a Chemical Plant
Silica Gel Silica Gel
crystal 2 . 6
2 .
(scrap) 20 %
5 % ?

Sodium Silicate 123
pH  Sodium Silicate 4.0

87.7 % ( 745 %) 10.22 %
211 %
Dan Fairchild (1997) ?  Quality Engineering Experimental
Designs Design of Experiment

Ful Factorial 1 Fractional Factorial 1 Tagushi 1 Plackett-Burman
Screening Designs , Latin Square Designs

Full Factorial
Fractional Factorial

Plackett-Burman  Screening
Designs main factor ( interaction)

Teresa Lopez-Alvarez Victor Aguirre-Torres (1997)
Improving Field Performance by Sequential Experimentation : A Successful Case Study

33



in The Chemical Industry Quality Engineering
3 primer
Base Coat Clear Coat
DOE
colorimeter 150 %
20 % 4
screening 10
60 %
4 5 screening
clear coat
38 %
clear coat  hase coat 30 %
? response surface design
2 %
(2533)
? ?

34



' (2534)
(Off-Line Quality Control)
TAGUSHI TECHNIQUE
Taguchi
Contract Windows ~ CMOS

OFF-LINE QC

off-line QC

2. ? Orthogonal Array

Window

(In-Process Checking)

? (sludge waste)

(2530)

0.03

(2539)

10%

1C

35



sludge waste

1
sludge waste
1 !
Sludge waste
Sludge waste 08:1:2:02 04
I
2.12 1.80 0.32
(2539)
Dioctyl Phthalate
(DOP)
DOP 12.07
70.45  phr. 19.66
/ ? DOP DOP 35 phr.
15 % DOP
1966 / 1866 |
(2539)
(GIA)
0.2-0.3 (WIC)

0.45-0.5 0.4-0.6

36
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