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Shift and White Noise

Jibin Hwang - Jihyun Kim - Jae-Hyun Lee - Sung-Shick Kim

Moving average(MA) and exponentially weighted moving average(EWMA) are the two most popular control
methods in manufacturing. Both methods are optimized under the assumption that the exact control equation is
known. This paper focuses on the problems rising from estimation errors. Based on the accuracy of the estimated
parameter and the range of the weight parameter A, the limitations are identified and the performance of methods
are evaluated. Optimal adjustment for process shift with misestimated control model and its application control
methods to actual process is researched. The efficiency of proposed method is evaluated through simulation.

Optimal Adjustment of Misestimated Control Model for a Process with
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El 01 02 |03[04|05(06|07/{08[09| 1 [1.1}12|13|14]15116/1L7118|19]| 2

casel |S5.2E+04| 0.03 |0.01/0.01|0.01{0.01]/0.01;0.01(0.01]|0.01|0.01}0.01}0.01]0.01{0.01|0.01{0.01|0.010.01}0.01

case2 |2.8E+08 | 4.49 [0.44|0.17|0.10[0.08]0.07{0.06|0.06|0.06|0.06|0.06{0.060.07|0.07(0.08|0.090.10{0.11]0.12

case3 |2.7E+30| 48.31 |0.03]/0.02/0.01{0.01[0.01[0.01[0.01]{0.01|0.01{0.01{0.01]0.01{0.01|0.01]|0.01|0.01|0.01,0.01

case4 | 1.0E+33 | 1.8E+04|5.56(1.5210.85{0.62|0.51]0.47|0.45,0.46|0.48|0.51{0.56|0.62;0.69|0.78 |0.87 |0.98 | 1.11]1.24

case5 | L.3E+06 | 0.65 [0.32]0.29|0.28{0.27|0.27(0.27/0.27{0.260.260.26|0.26 |0.260.26{0.26 | 0.26 | 0.26 | 0.26 | 0.26

case6 | 3.1E+08 | 5.32 [0.76]0.45|0.37(0.3410.33(0.32|0.31/0.31{0.31{0.31|0.32(0.32}0.33|0.33(0.34|0.35|0.36 | 0.37

case7 | 6.7E+31 |1.2E+03|0.86|0.45|0.37|0.34]0.33{0.32|0.31|0.30}0.30]0.30|0.30|0.30|0.30/0.30{0.30|0.30| 0.30| 0.30

case8 | 1.5E+33 |1.4E+04(6.49|1.96|1.21]0.95(0.83]0.77(0.75|0.75{0.77{0.8010.85{0.91 | 0.98 [ 1.06 {1.16{1.27 | 1.40| 1.53

case9 |S52E+06| 2.62 [1.27|1.151.11]1.09|1.08{1.07/1.06|1.06|1.06|1.05{1.05{1.05/1.05(1.05/1.05/1.05{1.05|1.05

casel0 | 34F+08 1 7.53 |1.72{132{121L.16| .14 1.12| L.IT{ L.IT{1.10] 11O} IO 11T | LIT | L121 1131 1141 L.15( 116

casell | 2.7E+32 |4.8E+03|3.43|1.82{1.50|1.37|1.30{1.26 1.2311.22|1.20|1.19|1.19{ 1.19] 1.18| 1.18 | 1.18 | 1.19(1.19| 1.19

casel2 | 2.1E+33 |1.1E+04{9.20|3.33|2.34(1.98|1.81|1.72| 1.68|1.67}1.67]1.70|1.74|1.80]1.87{1.95|2.05|2.16(2.29|2.43

F B2. 1=0.2%] EWMA Aojo T3t AJEgol4d Ax} (99 MSE/oY)

£ 0.1 02[03(04|05|/06[07[08|09| 1 |11|12]|13|14]15|16|17 18|19 2

casel | 1.81E+04 |0.07]0.03|0.02)0.02|0.01|0.01]0.01)0.01|0.01|0.01]0.01|0.01]0.01|0.01|0.01]0.01|0.01]0.01}0.01

case2 | 2.67E+04 |0.11|0.09(0.08(0.09/0.10|0.11|0.12{0.13|0.15|0.16|0.17|0.18|0.20|0.21|0.23|0.24|0.2510.27|0.28

case3 | 1.82E+04 10.07|0.03|0.02|0.02|0.02{0.01|0.01{0.01|0.01{0.01{0.01{0.01,0.01{0.01{0.01/0.0210.02;0.02}0.02

cased4 | 6.22F+04 {0.51]0.56(0.68(0.8210.98|1.15{1.34(1.5411.75/1.9712.2112.4512.71:2.98{3.2613.55|3.85|4.17{4.49

caseS | 1.63E+05 [0.51]0.38{0.34(0.3210.31/0.30{0.29|0.29/0.28{0.28 {0.28{0.28 [0.28{0.280.270.27|0.27|0.27|0.27

case6 | 1.39E+05 [0.56|0.43|0.40(0.39|0.39|0.39|0.40 | 0.41{0.42|0.43|0.44|0.45|0.46|0.47|0.49/0.50|0.51 | 0.53]0.54

case7 | 1.62E+05 |0.52|0.39(0.35|0.33|0.33|0.32|0.32{0.32|0.31{0.32{0.32{0.32{0.32|0.32|0.32|0.32 | 0.33]0.33}0.33

case8 | 8.51E+04 {0.97/0.9211.01]1.13|1.29]|1.461.64|1.84(2.05|2.28|2.51|2.763.02|3.29|3.57{3.87[4.1714.49]4.82

case9 | 7.53E4+05 (2.03|1.52|1.35{1.27{1.22{1.1911.17|1.15/1.14|1.1311.12{1.11{1.11{1.10{ 1.10} 1.10{ 1.09| 1.09| 1.09

casel0 | 7.01E+05 |2.07|1.5811.42|1.35(1.31|1.29(1.28|1.27{1.27|1.27|1.28/1.28|1.29|1.301.31|1.32| 1.33 | 1.34| 1.36

casell | 7.50E+05 |2.07|1.57|1.41|1.34|1.30(1.28|1.27|1.26|1.26{1.26 | 1.26|1.27|1.27|1.28|1.29| 1.30| 1.30| 1.31 | 1.32

casel2 | 5.63E+05 |2.52{2.10{2.06{2.14|2.26|2.42|2.59|2.79|3.00{3.22|3.46|3.72|3.98 (4.26|4.55|4.85]5.16|5.48 | 5.82
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3758.93

0.15

0.09

0.08

0.07

0.07

0.07

0.07

0.07

0.07

0.07

0.07

0.07

0.07

0.07

0.08

case3

NaN

NaN

NaN

NaN

7853.12

0.06

0.04

0.03

0.02

0.02

0.02

0.02

0.02

0.02

0.02

0.02

0.01

0.01

0.01

0.01

cased

NaN

NaN

NaN

NaN

5903.06

0.84

0.57

0.49

0.47

0.47

0.47

0.49

0.50

0.52

0.54

0.56

0.59

0.61

0.64

0.67

caseS

NaN

NaN

NaN

NaN

197173.83

1.52

0.89

0.67

0.57

0.51

0.46

0.43

0.41

0.39

0.38

0.37

0.36

0.35

0.34

0.34

case6

NaN

NaN

NaN

NaN

171379.13

1.61

0.94

0.73

0.62

0.55

0.51

0.48

0.46

0.45

0.43

0.42

0.42

041

0.41

0.40

case7

NaN

NaN

NaN

NaN

196327.92

1.54

0.90

0.69

0.58

0.52

0.48

0.45

042

041

0.39

0.38

0.37

0.36

0.36

0.35

case8

NaN

NaN

NaN

NaN

110289.72

232

1.43

1.15

1.03

0.96

0.93

0.91

091

091

0.92

0.93

0.95

0.96

0.98

1.01

case9

NaN

NaN

NaN

NaN

788695.32

6.07

3.54

2.70

2.28

2.03

1.86

1.74

1.65

1.58

1.52

1.48

1.44

1.40

1.38

1.35

casel0

NaN

NaN

NaN

NaN

735817.27

6.17

3.60

2.75

233

2.07

1.91

1.79

1.70

1.63

1.58

1.53

1.49

1.46

1.44

1.42

casell

NaN

NaN

NaN

NaN

785311.67

6.16

3.60

2.75

2.32

2.07

1.90

1.78

1.69

1.62

1.57

1.53

1.49

1.46

1.43

1.41

casel2

NaN

NaN

NaN

NaN

594163.29

6.95

413

321

2.1

2.51

2.35

225

2.18

2.13

2.10

2.07

2.06

2.06

2.06

2.06

(F B3, B4oJA NaN2 1.79769313486232E+308 Kt 2 A4S ojujgict)

gt2AlE|0|88tE) =2X|
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