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65 70 75 80 85
Profiles

1 130 132 135 139 144
2 128 131 133 136 140
3 129 131 134 137 142
4 130 130 134 137 143
5 129 132 135 138 145
6 127 131 136 139 144
7 129 135 138 139 143
8 130 133 135 139 143
9 130 132 136 139 145
10 127 131 135 138 146
11 125 130 132 136 142
12 127 131 132 135 140
13 126 132 132 137 144
14 128 130 135 139 142
15 129 132 136 138 145
16 130 132 135 139 144
17 127 131 133 136 140
18 130 131 134 138 145
19 130 130 133 137 143
20 129 132 135 138 145
21 127 131 135 138 144
22 129 135 137 139 143
23 130 133 136 139 142
24 130 132 136 139 145
25 127 131 135 139 145
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26 125 130 134 136 141
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Scatterplot of temp vs %energy
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Regression Analysis: Temp 1 versus energy

The regression equation is:

Temp 1 =59/9 + 1/04 energy

Predictor Coef SE Coef T P VIF
Constant 59/933 2/613 22/93 0/000

Energy 1/04000 0/03469 29/98 0/000 1/000

S =0/950034 R-Sq=98/6% R-Sq (adj) =98/5%
PRESS = 16/0901 R-Sq (pred) = 98/04%

Analysis of Variance

Source DF SS MS F P
Regression 1 811/20 811/20 898/77  0/000
Residual Error 13 11.73 0.90

Lack of Fit 3 1/73 0/58 0/58 0/643

Pure Error 10 10/00 1/00
Tntal 14 Q22/0°
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3o way S8l S lp (Mahmoud &Woodall 2004) oS o esliisl S Jlages G50 aas ol

MSE, ! b s o] e aSias MSE , ,ske b« l,F MSE,
MSE_ JHS d9ae g <l s s Aoy jodlie sy s> 4 MSE_

(XW.S uL.w k9 cJ)lS9)) D D diged Sy ){‘).g n « LS)?JGJ. J..wl;u.o d)])i 4> (k'l)(n'Z) 9n'2 b F 31y LS‘)L)

k MSE
by ol sl ©)legs S Jlages Sy culply e MSE | = S skt ol b Jilbyy olis
sl i omly 9 YU U8 s9as GBMSE | jyolie jledlizul b 0% a3
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LCL=F

(n—2),(k—1)(n—2>%
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3

UCL=2/871
2

Y73 1/64 1/71
1/34 1/41 143
1/21 1/26 1/28
A 0/90 112 Y1 3 1/01 0/980 /7 0/891/07 0/98 (1)48%1
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LCL=0/795

0

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
Siznygge 5 Aly I Jols (SaS1y Jlages 1)) 0)led JS5
S
e odlazwl (Mahmoud &Woodall, 2004) Jlsgg g 39e5te (59, 51V 56 55 y3g,u8 anld il glp dlis ol 5
o yize ) odlisol oll 2 (6Ll 3S5) Sy gy Jlod g i Slosl 3 008 gokae (g S bglad auglie
D)l 3929 AW g )S) Jae S 53 gySy b iz b 9> duslie sl (53bre (sl puiie) SO
02y 3 i a5y bohas duglie ) 1) ,Slis sl e I oslitul (S5eSe 395 S 3 (Neter et al. 1990)
A gl 043 Cjao diged ded oS bolas Caalud Cud sl 9 2,0 3939 0jusio 90 Clialin dges K & a8
Gy s § KN 051301 4 5505 G s diges K plesl « (Mahmoud &Woodall, 2004) ,Slis (gl puize S5
Albien pj g 4 Solis e K-1
2ji=0 Cjgo cnl o
. Ml{L:o j=1,2,...,k—1 9 i=l,2,...,kn
Do o yoilyp pj BN amw,S ) Jde i pledl sla odly 4y cny p5 53 0545 o 0ol x> 1o diged ¢ diges (pel K
Vi = A+ AXi + Loy + Boly + 4 Byelia + Buly Xy + Bioly Xy + ot BT X + €
(5)
1=12,.,kn
Gl s gy el 07 Luilg g sio ke LD Jloy 83las clayiie & 5 K =K =1 ¢ ggb alayl,
290 Pl 25 028 Ggeil « g Sy a3 K
Ho 2 Bor = Por == Pow = Piu = Pro =-.= Py =0
bl Gty pj 4l 1ol Jae H g (08 cow

Y, =A +AX, +¢ (6)

) Ry Sy “"HOWLS‘)" o)Loi



WWAY il / YA 0l / w5 Jlo — i ol oMl 331 ol Sl pole Sl gininor o e "

E o {SSE (reduced ) —SSE (full)}/ 2(k-1)

. MSE (full ) )

MSE simen izun 4l ials ¢ ¢ ol Jio 1 oniladl oluye zox iy 4 SSE (Reduced) s SSE (full)
o oljl 4 yd K (N-2) 5 2(K-1) L F wjgs sl oylel cplail oo JolS” Jao sllas laye Sk (FUll)

b aalgss 5y ol 48 a3 sld e y3jie 135 F o gy noz) > P 4slia gaibie Hg 0o
(il publed Vb Olowsgs ) do g b s dalgs odly jaseis S cod ) 56 s anls
2(k—1)=58,k(n—1) =420
SSE (Reduced) =svs
SSE (full) =aaa/sA
1L dgs salgd ol F gesl lade
_ (676-589.68)/58 _
' 589.68/ (450 —60)
Joeys 51 (Mahmoud &Woodall 2004) sliey b K= 0/05 85 F o,lol e awlxe gl @, i

AFY

bl o Conds A

a,=1-(1-0.05)"" = «/.vrs\A (8)
suo 3y sy (B amled ( Fooaseirsgano > Fest ) VEV b casl pli & Foggsgirseaz ooblbie 29 b Jb
ams g o oplply ied (s cgylel JST Y B ael vty gl by 8,5 4l e g )l 3439
ol 58 cov adllas 3yg0 d0Ty3 Ly y abasly o gylel Jpm8 ) 5B, a5 cé )3
S oalisl b aiows 9,955 (5SS, ankad SiioBge i anlp (2> Syl Gl g Gl Copte (Gl ol
65 o1 ) ol slo asls 88 18 Lo 5 4525 5 oo g el LS Ko 6 sl ko 2,5as)
Aol Cands (6550 2oy AD B 5Dy Bl sl el g5l 2 A0 il Gl pbol b g ciges Yo sl ¢idse s
dy90 ..\.uT).B LS‘)% ol u}I)Jo L;lil'é”:ﬁ d.la.gl) <S5 )'l.é d‘ﬁ &S ol UL‘"‘" W Cuwdy LSLQ o3l LS)L‘J db: J;bo 9 40
Al opl Mg Gl coud gl oad Gl (slo)S liee b osd bl (slo)F lise dlaly g bl o J S cod calllas
sl o3l 5l g o ¢ 3ais pl )3 kel oty ol @ ds i b el S cow (g lal Llod 1SS 56 50 g oloj Jobo )
g o3l ¢ ¥ 56,5 a0l 8l e g by eyl pess gl o) 5B

&l -¢

1. Saghaei A, Maserrat N, 2008. Monitoring of the disease: new user profiles Case Study: Lung
Disease international journal of industrial engineering and production management 22, 54-63

2. Atashgar k, 2012. Advanced statistical quality control, chapter 6, Research & Educational Institute
of defense industry, Tehran, Iran.

3. Moemeni M, Ghayoumi A.F, 2011. Statistical analysis with SPSS fourteen edition, chapter six,
Momeni Press

4. Mahmoud MA, Woodall WH, F, 2004. Phase | analysis of linear profiles with calibration
applications. Technometrics 46,380-391.

5. Rauwendaal C, 2013. Polymer Extrusion, 5th Edition, Hansen Publishers, Munich.

6. Rauwendaal C, 2000 Statistical Process Control in Injection Molding and Extrusion Hanser
Publishers,Munich.

7. Kang L. & Albin SL, 2000.0n-Line Monitoring When the Process Yields a Linear Profile, Journal
of Quality Technology 32, 418-426



v Bl 3,529, 5l o3lisl b ,,55 3 labad )l (o JSb 2l S

8. Neter J, Wasserman W, and Kutner MH, 1990.Applied Linear Statistical Models, Third Edition,
Richard D. Irwin, Inc, Boston, MA.

9. Mestek O, Pavlik J, and Suchanek, M. 1994, Multivariate Control Charts: Control Charts for
Calibration Curves, Fresenius Journal of Analytical Chemistry 350, 344-351

10. Young TM, Winistorfer PM., and Wang S, 1999.Multivariate Control Charts of MDF and OSB
Vertical Density Profile Attributes. Forest Products Journal 49, 79-86.

11. Walker E and Wright S. 2002, Comparing Curves Using Additive Models, Journal of Quality
Technology 34, 118-129

12. Jin J. and Shi, J. 1999, Feature-Preserving Data Compression of Stamping Tonnage Information
Using Wavelets. Technometrics 41, 327-339.

13. Jin J. and Shi J. 2001, Automatic Feature Extraction of Waveform Signals for In-Process
Diagnostic Performance Improvement. Journal of Intelligent Manufacturing 12, 257-268.

14. Colosimo BM, Pacella M, and Semeraro Q, 2008. Statistical process control for geometric
specifications: On the monitoring of roundness profiles. Journal of Quality Technology 40, 1-18

15. Atashgar K, Amir A, Keramatee Nejad M, 2015. Monitoring Allan variance nonlinear profile
using artificial neural network approach Quality Engineering and Technology 5,162-177

16. Vaghefi A, Tajbakhsh SD, Noorossana R, 2009. Phase Il monitoring of nonlinear profiles.
Communications in Statistics-Theory and Methods 38, 1834-1851.

17. Noorossana R, Eyvazian M, Amiri A, Mahmoud MA, 2010. Statistical monitoring of multivariate
multiple linear regression profiles in Phase | with calibration application. Quality and Reliability
Engineering International 26(3), 291-303.

18. Amiri A, Changliang Z and Mohammad H, 2014.Monitoring Correlated Profile and Multivariate
Quality Characteristics Quality and Reliability Engineering International 30, 133-142.

19. Zou C, Ning X, Tsung F, 2012. LASSO-based multivariate linear profile monitoring.Annals of
Operations Research 192.3-19.

20. Yeh AB, Huwang L, Li YM, 2009. Profile monitoring for a binary response. lIE Transactions
41.931-941.

21. Kazemzadeh RB, Noorossana R, Amiri A, 2008. Phase-1 monitoring of polynomial profiles.
Communications in Statistics-Theory and Methods 37, 1671-1686.

22. Amiri A, Jensen WA, & Kazemzadeh RB, 2010. A case study on monitoring polynomial profiles
in the automotive industry. Quality and Reliability Engineering International 26, 509-520

23. Qiu P, Zou C, Wang Z,2010.Nonparametric Profile Monitoring by Mixed Effects Modeling.
Technometrics 52,265-277.

24. Moguerza JM, Muoz A, Psarakis S, 2007. Monitoring nonlinear profiles using support
vectormachines. Lecture Notes in Computer Science 4789, 574-583.

25. Ding Y, Zeng L, Zhou S, 2006.Phase | analysis for monitoring nonlinear profiles in
manufacturing processes. Journal of Quality Technology, 38,199-216.



WAY il [ YA o)louds [ v Jo — giiiw sy (oMl 03] olKisly Sl pole 0uSisly  ixiuo Co o dlons

A



