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Section 1 -- Introduction to Mixtures (Day 1)

What makes a mixture?
Mixture (Scheffe) polynomials
Mixture tutorial

Gold simulation

Section 2 -- Simplex Design (Day 1)

Simplex-Lattice designs
Augmenting simplex designs
Interpreting model coefficients
Design evaluation
Simplex-Centroid designs
Model reduction

Section 3 -- Constrained Mixtures, Simplex (Day 2)

MIxture tutorial revisited: Actual - Real - Pseudo
Optimization of multiple responses

Propagation of error (POE)

Cement optimization

ABS Pipe: Model reduction & optimization
Homework assignment

Section 4 -- Constrained Mixtures, Extreme Vertices

(Day 2)
Constrained mixtures, extreme vertices: Shampoo
Algorithmic point selection: Flare
Simulation of extreme vertices: Fruit punch
Ratio constraints: Stability
An additional equality constraint

Section 5 -- Combining Mixture and Process variables

(Day3)
User defined cross designs: Fish
D-optimal crossed designs: Fish and Cure time
Mixture amount experiments; Ibuprofen
Mixtures with categorical factors: Paint

Section 6 -- Screening Components (Day3)
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. Simplex: Additive package
. Extreme vertices: Snee eight ingredients
« Blue Haze
Section 7-- Application & Review (Day3)
« Homework
« Optional review exercises
Section 8 -- Appendix (Day3)
« Using ratios
« Slack variable polynomials
« Explanation of optimization techniques
« Piepel's vs. Cox's direction
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=k Scheffe % 38 KA K o Scheffe $ B o F(H ¥ q KERH
FoNRESE BAH XBRhER):

Linear(1" order): n= i Bx,

Quadratic(2™ order): n= ﬁ:ﬂx +Zi:ﬂ] XX,

i<j j=2

Special Cubic(reduced 3™ order) :

n= 2/?:": + Ziﬂ,,x,x/ + ZZiﬂukx X%k

i<j j=2 i<j j<k k=3
Full Cubic(3™ order) :

n= tﬂ‘x,+22ﬁjx,xj+2£5xx(x x)+ZZ§:ﬂI,‘x X,

i<j j=2 i<j j=2 i<j j<k k=3



Sheffe Model 2 38k # (1482 % 8) Gpﬁﬁ&/ﬂ\&q 2 38 hu
¥he » HMGATEELT.

Model(G)
Number of Linear  Quadratic  Special Cubic
Components(q) cubic

2 2 3

3 3 6 7 10
4 4 10 14 20
5 5 15 25 35
6 6 21 41 56
7 7 28 63 84
8 8 36 92 120
9 9 45 129 165
10 10 55 175 220
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i Model z 4% » B 5% T4 E Model Z A M > EEES oL
&V 3 B8R B B B2 #(Min. 3 lack-of-fit d) & 4 18 E4# T R 5
(Min. 4 pure error df) - i E X BB B AL R ZHF/w 6~7 -

(). RAEMTREH AR
WREBRNZ AR » & T &F(fit) L2 Scheffe X > H3F %
T EBRRT TR 4 ¢

1. Simplex Design
® Simplex-Lattice Design
® Augmenting Simplex Design
® Simplex-Centroid Design
2. Constrained Mixture Design
® Simplex
® Extreme Vertices
3. Combining Mixture and Process Variables
® Mixture-Process Designs



® Mixture-Amount Designs

® Mixture with Categorical Factors
4. Screening Components

® Simplex Screening Designs

® Extreme Vertices Screening Design
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Simplex Screening Design 16 Extreme Vertices Screening Design



(2). HofTRBFA LIRS TR ?
1. B&AR3t (&Fmst kP gixit) [Simplex designs
(lattice or centroid)]
® HANIRE RAEF A RAE 2T BRI E
# x, & 4 R (simplex)
® FAMRNZIEMIEE
® HEpEMTRERFSERE
& 340 €35 K B B L8 3t B 5 B 3% £ (pure error)
2. #&3%7TH 25 #% it (Extreme vertices designs)
® D-Rifiix?
® A szHEFRERE RAHZITRIEE
® HwELRTRBAEATRE
® HWNIEEEX %I
& HwEHTRE
® giTk3
& BTEETRE

O EIFAARE—RAMEMEXZ R URBRALME
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® RN BBOMIFEABEZANTHFELR
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30 %o B E4E AR TR Bk A5 R %A -
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AN FERRAMARGSHERAELEHZTREN > R
JEA D-Optimal :BiFRAFRE > L F ¥ EBTR
BREATHRE -

(). RAMTRZHE S
1. BHFETIHEHK
® B FiRAF Y M QR A —Ae(aliased) 2 K
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® (XA# X FFHFo (Sequential Model Sum of
Squares) : & AeAZIE A F(P<0.05) BIETR
BAMEEFERSRZSAENX
® i (Lack of Fit Test) @ B M A L HE
M & 4 R e R BAZE(P>0.10)
® HiFERRE
® FHNATRE(IAEHEAGERZITRE)
UMt E TR S RARKZ ER
® FHETHRLUFEHETHERE
2. BREHFIHEKX
® WXHANOVAER XX F-REEREAHES
(P<0.05) » &k i8 FE # 45 R R 88 #(P>0.10)
® RAREHFAEMLFHRELR P>0.10 24HTHE
5 ABEEX  EREHFSHZITERENR
(hierarchy) °
® ixEZRMINLETF EH 0 Bp”Adeq Precision” & F
AR 4
3. BRARESHALEE UKRA ANOVA ZBRRATFLHHE
4. J& A Trace Plot & Contourplot B4 £ K5 & E N R B
iR & & L7

(). HRFRFEHRS
b RAE FERRUEMBE Y A KBS BRI REILER
Fo kAR ERGIRBEMAY LA O~ MXFR &
# (Membership Function) > 4w B A2 B4 K (MAMT) 2
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Yo B8 Y KA SLAAH L B4R
RAE—%# > @E%EH01 2 1028 -
WwRE—HBAY . SALTF > AEZE Ymin B Yo 18 ° BF TR
EXHBBAO~IRZHME o TH - BEREAEE MM BE
BT AAHEZHBAK -

Goal is Maximum

d=0 Y, <Low,
d = [Hi\gh,-fivov*lw. ]"\ Low, <Y, < High,
d =1 Y, 2 High,
1
wt=0.1
wt=1
wt=10

A% BHRREICZHET  B—HHEYITH— mY) FE
BHEZBHFREMY)TRATRTE:

> B, xm(Y,)
MY)=——— - ifall m(Y;)>0
38
MX)=0 »ifany m(Y;)=0

EXF T MY) AR AZERA
m(Y) AHEZHHAZEBE
BiAFEHEAIZHE
1 A4 E B -

HAABEREN L FREE2HEEMY)ERK -
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(1). X FHERE » BP Ry F{EH p<0.05
(2). HEEREERAFBEE > BPF A4 1 £ p>0.10
(3). ZEEF
4). BEXHERE PR 4
®E KRB ER
(1). HE—RESHBXRE—BAZ
(R ~&/~B&HE-£8)
(2. HE—BERES ~ KIRMA
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FNEES: 33
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