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P WP 69 ofe] 1A 3k EWMA Bl 4742 7452 B olw] ARLy = 37045 05
A71E kst eI 0] B9 ARL3} Bias 7k & 310 £5390h o714 ARLE o] gejolAle]
ARLSl ARL 0.2 A Fe|=7h vk} whe] o] 4919l eA8herke ek gholth. 8 Biast
88 WSARY o) YA 9] U (DAL 10)E 8 o= P, o] Gow 2%
o B UiVl Btk B AdelA WL SHACT 10000008 FHIIL, ARLT 7 &
uE e Ankse) g A sk



Change point estimators in SPC 439

}
Ao} 8ol =on, 57 7@*% A; =9z A1~9~6}~ 7401 g&0] £
. B A A FAHFY BE2 67 ofF A2 A (6 = 0.5) o] FFEY
ARL:3%e] o Z7] W2l 759 AE==® Wo] HolA|= Aol o, ﬁé
2 4% (6 21.0)0= AR & F=33513 e FAT 5 At

3.2. ZA ozt BA o290 HiZIAAE 2 W 58

7 B ofelAT t > 7412 3
2 183 Bab o] A% A= A (2.2)9) (2.3)00 3t e = 7k HAT T
Ql B9 N(0,05)01aL t > 7419 ALollE N(0,07) we7 Ak 2= 34
QA B4k 029 MBS FA T BAL AR B DASE AT sUstnw, FH e
A st=d Ak%k— HE 5, & ¥ I AlFS FAF2LE AHESh= Shewhart, CUSUM, 12|11

—{o

o] 3 J)rﬂ ol A 01* AL E F S T 2 o, 272 MEA | tigt MLE=

(T—t){ln <Z=t+16> +1}+t1nao+z“e’ (3.2)

T,2 = arg min
0

<t<T T—1t 0'0

o] frt. oo it GAE & AL 5 Bol| 5331t

soz 4] (3.2)9] MLES] B8 olir] SI51] 2 ARE 43 pelolAle]
2 g2 =1, ol ol A9 B o2 = 402, 28T W3le] A9l 4 At 7]
5ol 9 A0 AE % A AP B AR B, B 42 0 hE AGE 7
2] B9l WHE AN N3] F 2 FAFLE B EWMA BEE ABRTHE Holth Z,
B EAFe R

m[o ox

Et = )\6? + (1 — A)Et—l

< AMgEkaL, o BB @A hyoll tiEte] B > by A B o] AT E FT o7 By = 18 7}
getal A3 hy =
2
hy=1+k, CIY

£ AHg-3tt} (Domangue®} Patch, 1991; Reynolds$} Stoumbos, 2004). 171X ky+= ARLo = 370.45
BEdEs 8% 4 Aok

2oARe $uT At E 3.20] 33500k ZJA A o A4EAIA] ARLE Au oF
o] AT} FAFHA B4t WS AT y7F Z2 Aol A AL A, 7t ALSE AR S 6 2
297 Bgol 82 ¢ 5 UATh T FALA Bare] Bl that 2L WAL o]
A 2 A% (72 20) DA 2 2407 9ee FAg 4 Ut

B Aot TR0 AT AT F 1 o FAALS
AU BN AL FABY SWNA o}F 28 Felth Ty oA
W AE B A77F AW o) AT, PAE F ol gBS FHBHE BA



440 Ho Yun Lee - Jacheon Lee

£ 8.2 34239 il Weshe 4% Bo4Y A3

¥ A ke~ ARL Bias
1.5 0.1 3.062 14.04 5.28
0.2 3.809 15.23 5.52
0.4 4.704 17.67 5.58
1.0 5.657 21.99 5.38
2.0 0.1 3.062 6.04 1.02
0.2  3.809 6.04 1.00
0.4 4.704 6.43 1.02
1.0 5.657 7.50 1.02
2.5 0.1 3.062 3.96 0.30
0.2  3.809 3.87 0.27
0.4 4.704 3.95 0.26
1.0 5.657 4.34 0.26
3.0 0.1 3.062 3.03 0.09
0.2  3.809 2.95 0.06
0.4 4.704 2.96 0.00
1.0 5.657 3.15 0.00
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Abstract

Knowing the time of the process change could lead to quicker identification of the
responsible special cause and less process down time, and it could help to reduce the
probability of incorrectly identifying the special cause. In this paper, we propose the
maximum likelihood estimator (MLE) for the process change point when a control
chart is used in monitoring the parameters of a process in which the observations can
be modeled as a IMA(1,1).

Keywords: Autocorrelation, control chart, maximum likelihood estimator, residual,

process change point.
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