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Abstract
An important problem in process adjustment using feedback is how often to
sample the process and when to apply an adjustment. Schemes designed to
minimize the overall cost. The cost taken the frequency with which they require
observations to be made, and the resulting overall length of time between
adjustment. In this article, the process adjustment which is based on the adaptive
EWMA forecasts are derived. An example is presented to improve confirm standard

varation through the analysis of a data series.
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statistical process controD)oltt. TA A FA &A= B2 E(control chart)E ©] &3t
TGN o] BAARE GRst= Ao F FAo|H, vide I FAAE
FTRERAN BEAY e & HEA RAHEE FAHAELAN dFE A £
A 7}53E B A(compensatory) B4E FAHZA(process control)dte] 1 2L gA]
s | 2}7]

stele Weolt. AAZ, o] F WL e EHE AHS] A FAAE #A
Hoe FATEE 48 2938 #Ad Jdda & F A32[Box® Luceno(1997)], =3
o] & WMHE HAPAHoZ ALt FHE MAstEle Bl 2/H 1 ot [Baxley
Jr.(1994), Tucker et al.(1992), Box ¢ Kramer(1992)]. TAHZH WHozE= 34‘:““
(feedback), ¥ = X9 = (feedforeward), 12|31 | EW-FJEXAJE 2H Fo| e,
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A&H EWMA J=9 34 24 18] - oj44 - 4R

Al 2Ado] "k v & oigk FA7F dAsted, Ao g HA(standard
deviation)2 F7} %, FH| &S Fol7] 8, 2dste HT WA S

vzl zA Al2"( bounded feedback adjustment system) AA] Tt [Box <
Kramer(1992), Box$¢} Luceno(1997)] ©]l&¢ Algtel] <3t HFZEFA(AAL
average adjustment interval), £E7t2AL 4 &3, EEHAE 47 Z717 Ioh
olE9] A o3tH HIFXZHIFZH(AAL average adjustment interval), FAZFA &

Aurd Few 2 A2ddA HHog AEHE HBYSFE WA H
2 &2 3 &A= (adaptive smoothing constant)& AF-&3}
A

s, A4 A 2PWEe ATA.
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1999 X Z @3 FA G

22 = Alxd

Al tol Al R AW (adjustment variable)’} X, 2 AAHANES W, AFH t+190A
EZXNZREY Hojues FASHEAY 2ZAA g4 v TSFH Zo] ZFEH

1 =Y — T (2.1
At oM Aol AlH t+1 oA wgo] dojues A -(dukg Alxd) 2AH
sy

Y1 =gX,

7} "} ( g : process gain)

ZAA ZAHo] HA ¢ TZAAAE N, (disturbance) &1 3tH A(2.1) &
v =&X,+ Niyy (2.2)

Z 2489y

Al el A tH1AIAe RRAHI(N,L)Y d2@g3 4345 74z N,
e(l) W, FRAV(E Ny = NQ)+e (D)7 51, 2229 2AAR}E
e =X+ N(D)+e (1) (2.3)

2 282 & At maA, AF M BAES X, 7

Xe==-L N 2.4)
z AR"E o, 224 X, dos) 2AHG 4(23) o 2HALE ¢, =¢,(1)7} B}
S FAEAAY FIZFANA HodHEI FERAUX} N E A5 4 AVle 2
2t e (1) ¢ #2A E4
2 (24)8 FRAALY =3 N()7F A} FAY F2H AAEAN;, <tHE
o Joz BAY W, 4 (24) 93} 7= (feedback) N 2Boz Helgct

23 EWMA ¥= *x

o

=w A2ee) AF o] 2RSS P 2 X,=_ig N AN AA
toll A AF +19 F2H HA N, Y 53 2 EWMA
N.= N.1) =/1§;) O'N,_;

= AN+ 6N,_ +N,_st+-), A=1—86 (25)
E AlgEo] rA"E o, A + 23 BAHY r=X,—-X,-; € &7 2o 8
21(2.4) 23
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H¢4 EWMA 929 34 2% 88l o4F - AYE

=X, ~ X, = ——éﬁt(lHéﬁil(l)

= - L[N~ B2
7b H3 225 o o8

= ——261_1(1)
w2t A ZAHA A (adjustment equation)
x,=X, _X,_] = “ée;_l(l)
7hE T 714 e, (1)=¢, |9
x,=X, —Xt—l = "_281 (26)
7} 9 [Box et al. (1994)].
AR il RS X9 24 WAL A(26)

X=Xy = —

X=Xy = e,
A
=X1-2—’§6t—1 €,
A A A
=XomgaT e T e

=X Alertettel

Xt::X() __2, l;Gj (27)

3 2ol tAANRAY 59 £3 = ZExH(total adjustment)o] BTh

22Ne
X,zko +k1}§6,‘ (28)

A

@ k=X, k1=—2; 2 B2dEE T8 FAH A (EPC : engineering process

control) ¢ 2 2] (integral control)ell 3| E = A =}
B2zA #Aa A9 (underlying disturbance process) N,7} IMA(1,1) 34,
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Ni=Niy=a,—0a-;, 9, ot B4 HA
s wedw A 252 FAHY BBAE (smoothing constant)sh 491 EWMAL
ST e y(D=a, A ALATAFLANSA(MMSER)7L 932, £8 olo] oj2
=RBY (28) & =g, 5 HE}E A JAHTFAZLAHMMSE) 5=
THBox et al.(1994), Box¢} Lucceno(1997)].

3 AT = AAdg
AlF el A RA¥SIE X, O
Xi== 5 WA (3.1)

2 2AdHME 1,
A el M+ 14" 2 BA Ny o dS5A =2 EWMA

N,= N,(1) =A}Zb ¢N,_;, A=1-6 (3.2)
7t ApgEel AL o, A 2R X, £ 4 (Dl o4
xt=X,—Xt_1= - _}(1)= —_2 & (33)

7} 89 [Box et al. (1994)]. ©] A%, 4 Qe=HEH AF toAe 2AHESFZ X,
T tANEARNAY EY FF, S5 F3XH(total adjustment)e] = i1, wheli

.ﬂpq|>J

X =4 i; ¢ (3.4)

2R 224 o) ARl we x2do] Astd A=z ¥l go] 27 A B of
222 27} Bt vg 2AE A
RS BA k@ wlmste] | olde] 2B & X, H 2717 aAY Fod x
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X=X, ==L F(D = N,(D]

| X,:— X, =| N(1) = N(1) |=2kg=1L (35)
FxAAAL Ne 249 FEASAAAM SEg0] HoldAE 2 &4 &5 g
F N =Y,-T, @A N1 =TY()-T, o|2Z 43HE

| V() —T— Y,(1) + T |2kg=L

| (D) = V(1) |=ke=L

A7H AEH T £ HA RS EWMA 2348 Agsd 5

Ol

Y.(D) =AI§6"Y,_,-, A=1—24

=AY, + 07,2, (1) (3.6)
7teeh A (36)8) HBHF7 A 2 EWMAE AZ247t e (1)=¢,% 29
A F e & X (MMSEF)7F Hl 1, =3 g&5He T&“ e HHe HLBTAFLA
(MMSE) sl=9 #ejethe Qa7 $7F AT AF2E0A L2 S04 Fu & gl
olMe ZadteE It Yok

4 48R ey sy

oA HAFTAFLLAH(MMSE) f =¥ #e = HE
ol Y& e AA AFoagE HAZE 3t HAHS 4T
Aeo] A RE AAdHo] HHoz Festn AT E Ut
£ A H rio} A& (adaptive) A ZEHSHA, oJH A FoA BASE
et A&EAQA 4gE HAslsta, A2RAE AFHA st AAAQA A
3

6) 9 ?(1)—/12‘69'1/,, =AY, +(1-DTY (1)  A=1-¢
Hgd EWMA 4]&

V(D=AY,+(1-2) 72,1
Azbell WE FEAAF A, =

_| £
- M,)

olxz, AN E,, M,, e =
Et=ﬂet+(l_B)E,_1
MI=B|et'+(l_,8)Mt—-1
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1999 B FHRE FA e

e;= Yt"— ?t(l)

7} Ak o7l 7] ZHo=
Vi)=Y, , Eo=M=0, =02, A,=0.2
£ A&

5 A -&Atd

Box9} Luceno(1997)9] &% ¥ 507 AF-& o] &3t F&Agto] tigk EWMA o=
#e o83 2H (O¥l), 2EF d(2¥2) ¢ L=8  AIH EWMA FEA(2
g3), 2 x84, Y()=Y,, Eo=M=0, =02, 4,=0.2 9 2713 7}
A H&x EWMA ZEA(2¥5), 2o tidh L2 96). 277 3 19 84 HE
R AY A Wy A& AR o] 27|gE Ao eae YA EWMA
o AgH EWMA ¥y B9 £ A74E glrh
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