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AR AR A ez FAE A FABUEAY AAF QAN 1 EA
o) A A o] AHA (discreteness) T 2ol BT o} T} o] =oAL A
A A2S Markov #(chain) 2 F 3= RS MG T, HEZ FRAZA Y
of A FA et FEH ol dHde] AFHE AYE § Yt ARIMA(0,L,1)EHE g o

of Markovd 48] E8 S ol§3ted FHFAAAY 54 & £E5Ach Markov sl el
S48 Aoyl met GekAH, WolYBL Bel A FHLE 5 R AT
o £l £ Markov @) RAE B the Yele) el gt FHE AN
£ 30 gets AolPYL TokE 47 188 & Aok

Fogol: FAYAM, Markov@4], ARIMA(0,1,1), Aol3 & 7 }A

s = ﬂ—ﬂ?’“ A TN A= AES FEE AFELE FA T ANt
1£9 42 243+ 29 S4¢ F22 44 (quality character-
, 0l 2A ENX7} oW = I X (target value)ol| 717}
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Aol AEF e 15 AUAdS %7‘]3‘4 A 71e Al stoll Al A= A T, Al
7ol A A8 2Rl 9 F3 ]
1E £3] 322 (noise factor) o] 2} }E}. B opet 3L
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Azttt & AAE 5 e A5 AAZ ¢ e AFEU= FHolob & 2

olFAde 3 Z Wl A AME T AARA THE A HEHE FA
A Aok E=3 3ol 3 =3 F] oL oAl s SNEFe] T3 A
I3 397t dukA ol

Feadel st FAUFT Ao E8 ek SHAYL -rE Ao, EE

(serial correlation)& YERY I Rt} AlZbe] whet S A QA 89S 1 &
7F glo] o EEd A A A7 5 gt v ﬂ@-’b‘-"\:}‘% Yetli = 32
1 ZHRE &3] FRXZEEHY AAE £9 UE + doH olgrd I
& F 734 % (process adjustment) o] 2} 3tc}.

ol AL FAANAF dl71x] Rihe AlFA HAPA HEE AT
o2 FAALHNE FAF A JFALY YA RE ADEA HI o] T BFS
A (process monitoring) ol g} sttt FAEAE A% FAF WYL e = (control chart)
AHgolth Felzole FAER ) Age Fe)FATE AR o] FANE
2 FYAALE AE3HA Ak F, Bl AF AAFALNE 2T
At

28729 #YEE FAH o] He4e (in-control state) d woll= 7153 3 o] FANTE
S A F 1, o] AHA el (out-of-control state) @ Wl o= 715 3 g o] FAI T & w] A HLE. o
of tf3 HArjFo 2= H g ol(average run length : ARL)7} 2 AME-H )

FATAL o AE A A oh Al B A BAE IR AXRE FA A 2R 5= 2 o]
dubAoltt. oluf FAH BWAY] A7)0 AA GOl A £A e &F S NS (repeated
adjustment)©] 2} 3131, A H A7 A F7] o] 4D wol Tt A3 = 52 FAA
A (bounded adjustment)©] 2} i

A FAFAL BRANZREY HAE HAHT ¢ Y= FAEFE v En
olo] th3t B Fo 2 HFAFH X (mean squared deviation ; MSD)7} 2 Ag-Hh
ZALA o B3 9T Z+= Box and Kramer(1992), Box and Luceno(1994), Box, Coleman
and Baxley(1997) o] it}

FAHNAN FE2H e FAUFE dHFCE ALSEE(d  AFER)E HEA |E E
gz % FFFAFE Q“i’—?—?—ﬂ—g— mzA ot olet B FATAFL dFITNY o
Ab(discrete) A A2 2AFH T, Z2HA A o] AbA](discreteness)-2 5 A @M oLt &
o) W2 A A g AL ofFA & olf7t Atk ol & AZAs7] ANA
ZREAZFL o] A3l (discretize)3te] ZAIR 07 EAE A4S Wy o2 ARREE= A
o] Markov@3}(chain)o|t}. oj® FA o AE MarkovEA-& TE3HA 5 H Markovds &
Hgate] FAY S0 the 2AHE Aol Fhsdt, TAH A4te] mHE LAE FA]
g uhg A4 242 5 Atk MarkovdlE o] &3t THY EAE ¥ A4 EE
Woodall(1984), Reynolds and Stoumbos(1998), Lu and Reynolds(1999) 5-©] 3ith.

o] =Fo M Aol WASHA olddcle] AT £ U FHARIH AN 33 A
Z 93 A 4L S u 2o g FAF EAE +H7] A8 MarkovdAHE A& 8}
ol ds A7tk Aok

mmw@

et O I ox

t
q
ol N

4N o lo oft iy

mlru
d

<]

oz N
> e
M‘ N

i g)]

2,

i



ARIMA(0,1,1) 2 ¥ oA TA A ¥ FMH 1] Markovd s & 73

2. 23}
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Ok
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AT 54L& st dEs 3ARYF AT ) AL s TAEA D
wet etk ARG A AT o) 5 9= Y ¥ X (identically 1ndependently dis-
tributed iid)o] =3 Shewhart#e) =& A43HA HW Felso 54 44 Axg

T ATk 21U ISP REY HFPoE FAFAF) 247}1% 0] 5 3 R (exponentially
weighted moving average ; EWMA) ] A1} =& 3 (cumulative sum ; CUSUM) o] & iid &4
& 445 B0l TAZAY Aol HgsAT

oA LS 123 FA 9 Shewhart® 3L t}e- 3} zhr},

wo +e;+do, i> Ly
oo = (FAH T #Egh,
e; ~ 1id N(0,0?),
Loz(o]/\(}-%?_]g] tﬂ—)\g)\]zq)
6 = (oldEdl o3 FAFFo M3k Ity o)

3549 Aot Shewhart 292 78R Fch 2 ot AHe] BE B2
JNE SHd Holle BAFEY BEPoR AR HEYL A2 5 glon o
A9 AL U U $HF3E 20 5 97 ARt oA BEFE ] A54
B AABE Ao ARFoln £AHA FE Ao BEL ARIMAD,L)RHE 5
2 AF&-ghoh(Box & Luceno(1997)).

Zgol 23 ARIMA(0,1,1) 28 & t}& 3} 2o}

Xi=X_1+e; ~fe;4 (22)
o= (HE8AF), 0<0< 1.

o) AUFE e T B o) WS B3keln EHolol ) BHHETY UL 04U

I S-S A T oF & Bt gk olHd Ao 2ARAE A8 2ALAS

TATAE BYIA J1 o)y 2ARYE E3F &7 # 2] (integrated process control
IPC)2} ¥t} o] 4l HA-E 123 ARIMA(0,1,1) 282 oS3} 2o},

{ Xi1+e;—0eiy , 1# Lo

2.3
Xi-1+e —60ei_1+ b0 , 1 =1L ( )

IPCo] Zfole 2H & 282 FH0) 2858 %= v 8oz Uy Ao Udury
o, H|§22 &L Yl Bl S5 EHNA IFNNT P L 720z H
& 427 Ytk ol s 7| &) e AFA L AL 37 (cycle)} B}

TRBANM W §E udE FHLAE FA A 4 Al (economic design)@} 3] o) w)
o F71e B AM A FG FAHAA o] e Aol WP SR F WA Y Ao
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Bttt FAEMe FA A MA+E Lorenzen and Vance(1986) ©] % McWilliams(1989),
Saniga(1989)5 ol 3l A= YD AA7ZIAE 0|9 FAZ Hder FHAGN) &S
457 A8 48 AEH1 Utk FAFAANE AR Aol T, & AR TE
< F7182 Y%

2T ol4d o] tho] R IPCAA = T Fefol A RE o]4dde] L83}
o gAH I AAH 7 7HA vho] 38 F 0] ot Mgt wekA IPColAM Y £
= $304E 238 5+ IEE FADH F79 YA AR sk
FRAGANA = o] FUAE AATA HA FH0] AT ufe} LT HALHE 5
Frcka b stoh =g @A) TN FRREL FAY FI) A LA AT
stk ZHA gioh wEkA] ol9) ol o FAY dLH FU= 2 BEVMAE F
FTdstttn 7R SHA = o] A2 HEAHEZ P oA 7§ A 77 (renewal process) °]]
o A5 0BT F79 R AAE 5 oy o] Ao HAsE v
Bt ZAL 73 X G A (renewal reward process) ol 3 2 ¥ th(Ross(1970)).
JEFOA T Fojof & & st A o] dd e WA ot o] 4ol
7] o)A HedH, o] F & o) dHiEgr &3] RErh 28U IPColX & o4
A7) olxe] AelE Fg Wl FBTE] FEAANA ZA ol Bl dH
£ A%7F At wetA FeE e e o] dAtE] thal o] 4l 1 A (before special
cause : BS)A e 2} o] 4 9 & (after special cause : AS)A ety 275 S}

o 719 A ZRE o] ddde] AT WA AR AKH AN GLeRE A
SEZE 7ML, o]4HE AN o2 7SR EE MRS Ao] YutH ol F &
o] A o2 Zo] AHErh

ALREE M2 GEHS X FEIETF f(z) = ae @) 3] p = Pr(X <
)=1—e o]z} 5tH

N

o

ljjrgmi& mlognmg-gm}n
L ooz of 2
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t—1

Prt—-1<X<t) =1 -e e

=p(l-p)”"

of Bk BN AEAE WANRRAOE Lo} ol g o] o gEste] 2AA7)
=
Prit—1< X <t)m~ Pr(Y =t)

o B3 Y HEYEFS g(y) = p(1 - p)~' & AL AKEEA FE LT 5 Uk o]
A0 ASAY @ Aol LAY W 2 AFo] $3 BANITAY A A
Aol AT Ao2 DEeH o] AL BANT ] ol4stH T olm) BANZ 27
oA ATHE BEL A A A A T FE2 BASRY A HEE P4
4 9lek

of EEAL ol 4AY BANDLAL NFBER ARG} AFHAT T A
A+ 2L wlg FASA Ak
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3. Markov Y4j2| =5

st FAF A FASMHAE Markov A2 EHIATHE A2 Markov EAS
7} = A 2S5 (finite) E= A $ 9= (conutable) 7} 5 THF 9] AbEl(state) 2 B 73}
o] 2 A AHEl(transient state) 2t &4 AHEl (absorbing state) 2 FE 3= AL o] dict.
FrAdHE FAFY S JU]F}t AOZ AN FAGM A= B A Fo] Hsh
S 235 Ao, AAM FRAME =RAFAHF] FALE 2343= Aol S
ot A e T8 e %EC’ﬂ et 39 AH FAFAZFY e 123 F
423 g AAEA Hoh
adlM e e TAFE T(a),a=1,2,---, 2} 3, AP A=T(a) € ColH 74
(a) € Ro|® o] FAIZE A Hrhal 34} ol C& A% oﬂ‘2'15,(contmua»’mon

region), R& 41 % 3 9 (signal region)©] g} 3t TAH T(a)= arkov =AS BEIg
7}72-; 3ok o & 5 ARIMA(0,1,1) 28 (4](2.2)) A Bl EAFLE &AL, & T(a) =
-0)3 5 e S A8 & e ol& Markov 54& ‘3}—“5”/}

MarkovdA 2l 9] Aell = 29+ A ALl (two-stage state) 2 A2l strk WA A 1A=
Aol whet Aolgt ohg, Al 2t Al AR A oM FREAZ ;2
stoh ARG 3 F7)= A AFE o] AAHE AFE L oo o}
2 olJAZTE Fo2H Fol vt wetA A 1dARJN FAY dHl Ve gdSH 2
F2 BEFoch
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V(a)=1: 8 Aldo] Bej4e)l

pas 737_
V(a) =2: Bt A A Fo] FeAeolgd et & Al o] o] AdEld A+
Z, T Al A Aol ol A o] 4FAde] HAR )
Via) =3: k2 A Al o] o] Aol & AIFE o] F4Eled 4+

V(a) =4 : Z(true) °]4F4

fo
0
N
rlr
oN,
o

371 A V(a) = 1,2,39] Z$e A G V(a) =4 F738 ol sigH ot
S& A 1442 SAHLEHENM ALEH = B FAFEm EEm+17MY] FULR

o] AtslEith A4 A d CE mAY #2ez Uk I, L, In°let 313 A5 49 Y RE
Inyioleh 8o =3 22h i = 1,2, ,m, & EBFLRE 51,29, ,zp 08 3L A5
F-7v) A3 ALA {T(a) € I} & ol4tghol thdt At {T(a) = z} & 253t §F 719
N ZA A A B 5AZHE T(0) =0 71HsT m7Ae] 73 5 00] T FH2 dHA|
T+ Iy = gt

Markov@A#] 2 T8 H FAFY D2 EAL &7 AdAE Aol E}%(transition prob-
ability)2] A4 Ba 2 Fc} oju) e} AclA e} BE) Ho|FEE P(B| AR B3
8t3, AHe] AE o) A A el (prior state), 4Bl BE o] & A Hl (posterior state)i} 3l

Markovd 42 B3 H FAGA AR ] Ao|gPBL FTAAE V(a)7t o1 AZH il A ol
4 ;2 Aol A FAF T(a)7) z, oM o2 )53 AHERE 747 F &£

3z
=
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o

o] 8§ & (partial transition matrix)& +& o, BE (4,5)%] 2ol i FEAIHY
A¥ste 7+ + Ao
AA FBAH VILiolA j= Aol7t 7 dA & BF<€ (4,4) = (1,3), (2,1), (2,2),
(3.1), (3, 2)01 2 ¢ F Ut
2.2 2RAE V7ioA j2 Aol 7} 7b5 8Haccessible) A
OLo}Ex} ojmjo] REHo|PHL P;;2t 3t o] FH 2t 24
3} Zo) T 4 )

S R WY thal
%Pz]( )OIE}E}EE E]'—

Pij - [P,J(k,l)]
&, Pij(k,1) = ( (a+1) €, V(e+1)=j|T(a) =xx,V(a) =1) .
(ihj) = (1,2 A9 Belgelold BeFEZ Dolste FPolnz Bl FATY
ol AN} ol EAEN ) A5t Thol m+ 1A A (Ta) € Li=1,2, -+ ,m+1)o] 3
G} olm T(a) € Iy 18 LARE o u]atA Ho} T(a) € [, FA%H Ao|SES 7}
A A At
mebA R Aol EE P& e H 2ok

Pu= [Pll(k’l)](m+1)x(m+1)

@, Pu(k,l)=(1-p)-Pr(T(a+1) € I | T(a) = zk, p = po),
k=12, ,m, 1=1,2,m+1,
Pua(m+10) = (1=p) - Pr(T{a+1) € 1| T(@) =4, 1 = bo).
=Py(d1), 1=1,2--,m+1.
—?191 HAel&EoNA (1-p)7t T3 AL F A A Abololl A o] lo] AASHA] Feths
< 9u gt

(z ]) (1,2) 35+ FHLZHAA o2 Aolste AFEA F AF Aol A
ol ddle] wAEL o] T E JFANTE FA v F-vol It mhebA o
AZE ] s m+ 1012, o] FAFEN S e mo] Ho] REH)PE Pe o33 2
ok

Pz = [P12(k’l)](m+1)xm

@, Pk, ) =p-Pr(T(a+1) € I, | T(a) = zx, p= po +d0), k,1=1,2,---,m,
P12(m+1,l) = Pll(d,l).
A8 Hol&ENA p7t *?‘SHXJ AL T A A A o] e o] LA dt= 2E o ujdtrt
(1,7) = (1,4 A AF+ B EdHAA 01”-?; 121 0] “‘*gﬁ}Z}UPZP HI2 o]l E £
S0} FoAEIE Aolst] @ 2717 BT APl AFEL sheba oA A%
Coma1o1m o) FAE AL 10] Hol X2 dowa Pt THE 3 2Tk
P14(1)
P14(2)
Py = .

Prs(m+1)
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4 opyk)=p-Pr(T(a+1) € Iny1 | T(a) = 2k, p = po + 60), k=1,2,---,m,
P1a(m + 1) = py,(d).
(4,9) = (2,3) ] A5+ ol 32 e A o] FAE 2 HAo]3tAA o] ZAE oA o] FATE
FA) Zoke 7-fol g etct mebA] ol HAAE|S} o] F A4 Y g thgo] mo] H e &
AP E py & S 2t

Pys = [P23(k,l)]

mXm

o, Py(k,l) =P (T(a+1)e[,|T( ) =Tk, p = po + b0).

(,7) = (3,3)%] A9= FEHOE (4,5) = (2,3)9 L9 Ut REAPY
P33 Pyt YA 8ot

(1,7) = (2,4) Y B+ ol dAeoA FTAHE Fols o] o]4Al
FaH e APolth wetA olHAE Y Mt m, ol FAEY Aee
Poyt ThE T 2tk

P24(1)
P24(2)
Doy = .
Dog(m)
@, pos(k) = Pr(T(a+1) € i1 | T(a) = zx, = o + 60), k=1,2,--- ,m.

(7”.7) - (3’4)?-1 %]*?_t (7’,.7) - ( )?—] 73 ‘9’} %%l—é_]'oq “ET‘C_]O]BHE% p34‘— p249’]_ oé
A8t
RRAc| YY) AP0 = Markov A419) HolWY PE TheH Zo] F g 4 Aok

V=1 V=2 V=3 V=4
v=1 | Py P12 0 py,
V=2 0 0 Py pyy
V=3 0 0 Ps3 pyy
V=4 0 0 0 1

o, Py3 = P33, Pyy = Psy -

Aol d PollA AAAZEIEY] AolPHL Qs
Py Py O

Q=| 0 0 Py

0 0 Ps;
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h e

Ay

St F£719] Al FoAlE T(0) = 00122 A Z4 e W E](starting state vector) s&= X}47)
3m+10]8A di R 247110132 Y A& 25 09 FEHET A &,

O3m+1-d

0= AYol kol 0l E. ‘

Ao AYR el Markov A849) 542 FRster] 229 9L (1- Q)" Itk 3
(I-Q)'e & oas (I- Q)‘l(i J)ek 89 ol iR e A Al Flo] o) FAZE
a7 48 BESE 225 A,

FAEAL Aol A A c} 3 2 W5E At

FP(T- Q' SAHE olgstd b2 22 AR SANE ALE + Yok
E(L) =8I~ Q)  lgmp1 (4.1)
E(Ly) =4§[I- Q™! (10";:) = % -1 (4.2)

@, 1, & 2o b 19 E.

o] Al olo] WAl ELE Al Ao Tt 7| A 7S 7SR T 2 BE %0] Ho=Z 4(4.2)9A
E(Lo)E L -10 8¢ & % ik

Bol 371 S BEF AT NAN B TN TE AT YA A F,

E(Ly) = E(L) - E(Lo) (43)
Markov@41e] AE|% © A8 ALV = 19 0 T(a) € Lny 9 A0l S Z3TH
A 2 AR YFASE 03} o] AN

EF)=§[I-Q | 1 (4.4)

23 & FAWAN B
W, A FHAL B 23 ol 44

EX2REe) BAE 2AYSe 23 9o
A7 283 ol 4Ade] % BASE W3l

&



ARIMA(0,1,1) 2 H oAl S A A #AH B4 H A Markovddsf] £&
(o)l mtet 2Rk Bl e 717 Lo = tool 2 o] AATE) 7)Zko] Ly = ¢, Yul] F A
FAFHAE S(to, t1) o2k xz?‘si-a}r,].

WA Lost LY 2EHEY
37kA Y] ol B AHRE oaﬂ/ﬂlﬂ%

79

€ aEAL FRFHAA Hd
AHZ o]F8 4 otk

oL

[ 75]/‘0}1:'“ Vt E}"—‘

AR (V=1 {V=2} o {V=38a{V=4 (L >3
AR2: {(V=1} 5 {V=2}>{V=4} (Ly =
AR3: AV =1} o {V =4}

FRAUY = PAAA BABAFN A (21,50, T} 5L
270l 42 e T4

Stk WA 2 FAAH(V = 3N = Bl F
3T Hh o] AE{V = 2} = o 7oA £ o4

Al A Fe 4 EH{-Z‘1,III2,'~',.’L‘m}§8 5312 Z3lt) o)y A F
#8 SE 2o 7Y% A

s the st 2o

<= 88h=(recurrent)
A 22 ’“‘EH{Z'l,IEz,
AL+ 7 A&
q& ]%5}“1 Lot

r(Lo = to) = 8 P{§[Pia | Prallm+1, t0=0,1,-

t [A]| Ble F 32 A%} B B E < (augmented) 3§
4609 G2 o193

TS ¢ T+ AUk
o [o3 Lol AUHEYEE chgt Lok
% 1?_]' aT’tO_O’]‘Q T = a4a Oﬂ EH_&}L

Pr(Lo = to, L1 = t1) = § P P12 Pys P %py,
73; 2?—] 73‘?‘, t02071a2' at1=2°ﬂ EH%H,

Pr(Lo = tg,L; = 2) = 8 P! P12py,
A2 39 A%, t0=0,1,2

3 tl = loﬂ EH%H,
Pr(Lo =to, L1 =1) = 8 Ppy,.
Py3 = P33, pyy = p3, A AHAE o] 8381 HE13 A229 A9 th33 Zo] 3502
2dg 5 ,AE}
to=0,1,2,-

9 tl:2a3;0ﬂ EH%’H,

(Lo =to, L1 = 1) = 31P§°1P12P§§3_2P34
webA, Lost L, o] BPEETTE St 2k
to =0,1,2,---of tisl,
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8 P} Py P % pyy 111 > 2

5.2
8 Pipi4 =1 (5.2)

PT’(LQ = to,Ll = tl) = {
Fol A Lo, Lol tish BaZAFAAFE

E[S(Lo,L1)] = Y_ Y S(to,t)Pr(Lo = to, Ly = 1)
t1=11to=0
o2 Addn
BdF AT A2 E[S(Lo, L1)]& FolA FAEF AN Lot [, BFFETSF A(5.2)8
o8-8t A 4to] 7h sttt F A 2 o] Shewhart 28 o] A 4to] AR ¥ A4 A o]
gl RPN L e B3te Fel & vhefo] A4te] 2a3shA Wik $ AR W o) ARIMA(0,1,1)
A Aol BF FAFEAES Adete AL REo] ettt

6. HIPIAZIE EZHIE

AR g A A ] AT HF1]-8(expected cost per unit time ; ECU)-L F7]
& 7 v] &-(expected cost per cycle ; ECC)Z& %3 7] (expected cycle length ; ECL)& }
Fol Agnt AA & F7oA ¥R FEATE 820 A EXXEZREY HAL L
ZE, a8 2EF 29 A7IAE FEEC

o] M7HA] K <lell &3 28 v]&2 th&F Ze] Foj 3t

Cr: Z2EAZNE BAAFAR 28 ¢4
Cr: 27RO o8 ug
Cs: BEZEZo] =t 1] g

e Al 7HA] 8.9dolfldx v E-E FLAZE 89U FeA o As = doeyd A
AR FAGA SEAd e 2 TS vIANA F=ot oo did 2AI & A4 -2 Lorenzen
and Vance(1986)°l e Qi)

F7)3 v &2

Cr- S(Lo,Ll) +Cr-F+ Cs(Lo + Ll)

ol Hof F7g Fgul-&-2

ECC = Cr - E[S(Lo, L1)] + Cr - E(F) + CsE(Lg + L) (6.1)
o7 gdAY FFFIE=

Lo+ Ly
SEEETESIS
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ECL = E(Ly + L) (6.2)
ot} whetA WAzt HFu§-L o2 2ot
ECC

4 A Banl S-S FAEA AL E88 Bt AHEH
o =3 2 e #eEL AAE A F8sA AHEE I T

7. 22

AT AEHE FAFL dIH R FEAH ol w2} 5 Y H o] 2] Z3HA] 9 Mar-
kovEAQ S 7HAE A7t woh S H A 2HL FIALEZAA Y A543 719
FE o, AAe FAHE A H wFst] FHY S A2 shetstuat
shedAs Z)dsch 2 ol EWMAY CUSUMEARE § 5 At ol9) 22 AR
2 oA A AN L2 FAFE A A AM MEA S (update) A2 A
&4 27} Shewhart®] iid2 5 Q1 F-Fol L At w2t 52 o] 2= Z8tu MarkovS
HLe BEFS & & gtk

AA R AAS 2ol FAAA ) i AAAAL R Aol B
2 A7F77} Ule S oJYrh. o8 AR AW PPoE A%

2] 9] 2l
FeEAGFE 0|43} dto] MarkovA 2 F el o] AE5 gtk Markovd 4] & A}
SeAEE FAEALS HHe] JheE AR ofdet, a2 A ] Bl AA HArh
Markovd s o] EE A= FhE AT of, 23t 203 2 22 WellA] Zefe 7

il =
€ 28408 Y% v5 dojqds Adste Aol T3 o] EEAAE AT
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A Markov Chain Representation of Statistical Process
Monitoring Procedure under an ARIMA(0,1,1) Model*

Changsoon Park !

ABSTRACT

In the economic design of the process control procedure, where quality is measured
at certain time intervals, its properties are difficult to derive due to the discreteness of
the measurement intervals. In this paper a Markov chain representation of the process
monitoring procedure is developed and used to derive its properties when the process
follows an ARIMA(0,1,1) model, which is designed to describe the effect of the noise
and the special cause in the process cycle. The properties of the Markov chain depend
on the transition matrix, which is determined by the control procedure and the process
distribution. The derived representation of the Markov chain can be adapted to most
different types of control procedures and different kinds of process distributions by

obtaining the corresponding transition matrix.

Keywords: Process monitoring, Markov chain, ARIMA(0,1,1), Transition matrix, Renewal

process
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