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[Abstract]

In today's process-oriented industries, such as semiconductor and petrochemical processes,
autocorrelation exists between observed data. As a management method for the process where
autocorrelation exists, a method of using the observations is to construct a batch so that the batch mean
approaches to independence, or to apply the EWMA (Exponentially Weighted Moving Average) statistic
of the observed value to the EWMA control chart.

In this paper, we propose a method to determine the batch size of UBM (Unweighted Batch Mean),
which is commonly used as a management method for observations, and a method to determine the optimal
batch size based on ARL (Average Run Length) We propose a method to estimate the standard deviation

of the process. We propose an improved control chart for processes in which autocorrelation exists.

» Key words: Autocorrelation, CUSUM control chart, ENMA control chart, Unweighted Batch Mean,
Average Run Length
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I. Introduction
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II. Process control of autocorrelation
data

1. Process control using observations
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1.1 Method using UBM
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1.2 Method using EWMA

X,9] EWMA(Exponentially
Weighted Moving Average) 74|32 0|83t 2A Hd
ol ot BATe) WS A7) B0l B 54
Al X9 EWMA Z&= 022 (3)2 Zo] mlsEd|,

Montgomery+~= WEX|

O.



A Study on UBM Method Detecting Mean Shift in Autocorrelated Process Control 189

Table 1. UBM minmum batch size for AR(1)
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1.3 Method using cumulative sum (CUSUM)
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1.4 Process control performance comparison
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III. UBM control chart design

1. Proposal background
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Table 2. Minmum batch size for ARL,
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2. Determination of the optimal batch size
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3. Estimation of process standard deviation
using UBM
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Table 3. Statistics for batch sizes b

Statistic of b
¢) Mean SE(Mean) SD Min Min Median Max
0.2 3.1 0.022 1.312 2.0 3.0 15.0
0.3 43 0.023 1.823 2.0 40 26.0
04 6.0 0.041 2.525 2.0 6.0 51.0
0.5 8.2 0.080 3.211 3.0 8.0 51.0
0.6 11.5 0.120 4.021 3.0 10.0 52.0
0.7 15.4 0.221 5.118 7.0 14.0 52.0
0.8 24.0 0.345 8.602 10.0 21.0 123.0
0.9 490 0.633 16.03 20.0 440 139.0
Table 4. Batch size percentile of table3
¢ Batch size
percentage 0.2 0.3 04 0.5 0.6 0.7 0.8 0.9
75% 3 5 7 10 13 16 26 54
90% 4 6 8 12 16 20 35 73
95% 4 6 9 12 17 25 40 85
99% 5 7 10 16 22 36 63 120
Table 5. Batch size percentile
90 percentage 95 percentage
10} Batch size b ARL, Batch size b ARL,
0.2 4 353.8 4 362.5
0.3 6 379.1 6 3795
04 8 380.4 9 386.2
0.5 12 374.1 13 375.8
0.6 16 379.0 18 374.4
0.7 22 385.5 26 381.4
0.8 37 366.5 42 371.0
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A71A, ppe AIRZE EQ1 AP A4S0l B=7F AR YR 27](b)= AT o2 ol FojuY]
A9 & o, of OisiA 7g=]std Al(10)2F Zo] ot fizo AAzs A fo/dol BAEE ARPIR|T
AHgtet,
bVar(X)
O, = o b1 (10) 3.1 Estimated result
g 2ok QoA AT 2 FER s )7t 2] Bl e
/ (s < 10) B2l Azt 0, F78%19] ABHS AESIIA}
gh 3790 B4 SR AR() e mhacky o] s = 63 s =209] T hanie] 25t FAEG
2401 340 ERUA (0, )= A(11)e} o] magc, AR =B B, ool 08 Bl Fofet Axph
1078 =21 Y64, AR(1) g T2e 549 AuE
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IV. Conclusion
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