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Abstract

This study proposes the generation mechanism of various design matrix using
generalized linear model for design of experiment. Design generation method of
GLM analysis, factorial design(FD) with center points, ANOVA design with
lack-of-fit test, and response surface design are introduced. In central
composite(CC) design, orthogonal blocking and fractional factorial design(FFD) are
presented. We compare the design of Box-Benhken(BB) and face-centred central
compsite design.
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o] 749 ANOVA(Analysis of Variance)’} &34 A& =4 o] A2 13385
% Fayg, W] Fo] 2xdde 23 wizFgor Wl AFE FwA
(Curvature) 0 &  #o]x EA 3tk MINITABOAE =32} 99(Sequential Sum  of
Squares)S AlFsttt siE o] digk A7} n| ekt

o]l ANOVASY TS Heksts Wao= /ies 2 i)l (Orthogonal Decomposition)
g 4+ A= 3] A (Regression)F o] Awtst A8 ZEH(GLM : Generalized Linear
ModeD[4]e] it} GLM-2 # w4 (Orthogonality), =33} Blocking), 3] %4 (Rotationality),
22 (Confounding, Aliasing, Resolution), ¥ % ™ %= (Uniform Precision), A 2% 4
g7 F7F 5o &o]d ® oy i EZE3HOrthogonal Blocking)[3]1e] 3ot 3
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st AE&dA e} FAYHS Atgich & Ao HALS o AVEA e 2ok AA F
A& 2= 2’ FD(Factorial Design)[11¢] t=1el &3 443 GLM, ANOVA 24
2bg GAEE AN 24 SAES S gEe AuA, 3HAAS o] &3
9] A3 AANEE F43A (Central Composite : CO)[1] TlArel 38 CC(2°) 3}
FFD(Fractional Factorial Design) CC(2}, '), CC(2} %) t#Fel &S AA gt 2o
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2. 2* FD GLM Y=< 34

gakel FHEL 93 GLMS 1344 y= ﬂA{)-ﬁ-ﬁlxlﬁ-ﬂ;mQ—i—ﬂTgxle% AHg-stm A4,

@A 1 o] gk ol digk whE-5/d gh(Response Characteristic Value) y
of W W, WA Y HxE Ao

29 % (Cause and Effect Diagram)E o] -&3}o] Hk3-glo] &S F=
¥ 9= (Factor Variable)E& 174 gt}
A3 Mg Xo FAAol1 AdAVFEe A2 (Level Treatment)E 4174 gk},
A 40 GLMOl 2t e gzl ™ X, W ¢y & FUiE e FAEE nye
A& 31 (Runs)oll whet 247 ghot,
&4 5 ¢ GLMolA+E= 3 (Term), & 3F(Effect), Al (Coefficient), Al5¢] SE(Standard
Error), TS A %, P-Value7} 49t} & GLMAA A<z, x,, 2]+ 13
(Center Point :FAF)el sGdEHw Fae= FEo Fdztolt Algs
y=zB+elA B=(z'z) '2'yoli AF SE=(2'z) "¢ 2z 2 (Diagonal
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Element) xMSE)"/?, 7= /A4 SE, P-Valuex= Tgte] ZE $= mi= #
= wAoy,

: 3]7] ANOVA°| A= Source, DF, S5, MS, F, P7} 4%t} Source= &

oz, +a,y, 22 WEFE ) Xz, FHA(Curvature), z}+ x5, A2 2HRE,
Residual Error), 42 *HPE : Pure Error), &2 2 *HLOFE : Lack of
Fit Error), A2 #4849 DFE 2959 4% A% 1, 355 45 A

#E= 27b "k S5 4528 4RAFRuns)7t AT A FEL el A
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+ Total = Error + Regression®l A (y,;*@) (yi yz) ( )“] 2] 2l
7t ®ek 74 (y,—y) = (y,—y,)+ (y—y) = RE = PE + LOFES.& %
WAt o] A E T

: GLM, ANOVA<°] A Term, Source®] P-Value > 9+ aZ 49| of

2 4% 1 S AAS NPP(Normal Probability Plot)2] Sparsity Test9}
PSE(Pseudo Standard Error)ol 29t #HAS AAJgt}, o] AL 23149
(Saturated Design)oll 98 AAH oz We WMo Ho]4S A9 (Screening)
st &34l g ol [2]

;B8 (Response Surface)#4]

D y=0y— Bz + Bz, B z e -15E, ol e +1559 71L7]
7F =9 (6, <0,8, >0)

2) y=By— By + oyt Broriy A BT 28 -17F, 2,9 17579
(Distortion)e] Ayttt (-0 3,,7F oI A])

3) y= 0y — B, + Boty + Brax1zs — Byy21 ) A9z, 94 Cap(Concave) = %o
o (6 <0)

4) y =By = By + Boxy + Brow iy — Briat — Bopr; ) A5 x,01 4 Cap(Concave)
FeFolth (o By >0)

5) y=By— Bz, + Boy + Brom1y — @] + Bapr3 2l Bz, 914 Cap(Concave),
2,914 Cup(Convex) 2.2 Saddle Point ©]th. (" 3;; <0, By >0)

6) y=By— 811, + Boiy + Broi @y + B117] + Bop15 2 B a1, 2,914 Cup(Convex)
otk (v By > 0, By > 0)[4]
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duts APEFPY "AQA YES o8 FE 4 4AA A

o : 47le] Mo Q= 2R P

y By B By B B
Runs | A< Ty Tq T1Ty z} 3 y
A A FP) 1 1 -1 1 -1 1 1
 FHHEP) 2 1 -1 -1 1 1 1
D EAHVP) 3 1 -1 -1 1 1
4 1 1 1 1 1 1
A A (CP) 5 1 0 0 0 0 0
6 0 0 0 0 0
3. CC(2¥) GLM tl#+¢l 333
CC(2F) A8 A 82 28] QA H(FP : Factorial Point, Extreme Point, Vertices

Point) ¥} 2k(552] 47)2] %A (SP : Star Point, Axial Point)¥} 4\/\ 2k+49 F4
Z(CP : Center Point)2. 2 TA%
AN 93 o= (N7 %_l%k ™ %= (Uniform Precision)2] W&ko] ol #Azl9]
Aol oS EA EA ] &o]stA A& HT
A A A E L Blocke® 2 n 38 (Orthogonal Decomposition)”} 7}e sl 2 nl i
" A 74 ESUe W] F8 G (Zero)o] Hal EEUe] AFH o AA A
H

FAF HEE FHAA S @k & B0 coRy')

(412 1719] Blocko.2 &= A$ 29 'FP+10SP + 6SP= 2719 AuEdo=w 3= 74
< A WA B2 297 'FP + 6CP, F WA £2& 10SP + 1SPE Eajet}.

o : cc2b), co@2y ), ooy ?)

CC2®) X £19 ), @y x37F 83, 09 ), 2y, x5 7} 68, £1.680] 2FA1] W0 gl
= 294 3o R F 2009 W] R APS AA g

CcC(257 )2 CCol FFD(Fractional Factorial Design)& §A3 #ioez Vi
Design Resolution2 YWEIWNY z; = 2 2y252, 2 A2 W42 A A A (Generator) 7} &
H AEs 32dS g

CO25 ?) e ARAR 2, = g m9x3my, Ty = T, 2T9x51, S AHEEH 902] B0z AJFHTL[4]

GLM® A&dxt= Ay et dAE 482 29 2o
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4. BB(x) GLM "2l 34

Box-Behnken Y #}¢l 3jd 2 ZAHAAAE CCollA WHao Fukgho] on7t gle H
% WA (Edge) S AAs= WHolth BBB)E (o, 2, 23) Mol 489 (£1,41,0), 491
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