Statistics and Application Zi1H%: 55, 2025, 14(7), 292-300 Hans X
Published Online July 2025 in Hans. https://www.hanspub.org/journal/sa
https://doi.org/10.12677/sa.2025.147205

Wi profile ¥ 3E B AMEWMA 5§ F

ELE, Fike
KHERTRFHF S %20, Sk K&

Wk H . 20254F6 230 FHEM: 20254F7H13H; KA HI: 202547 H28H

R

EEERBEEALES, 2TERBUINBESIFH(MEWMA)EH| BRI B, MEEEE R E~R
MRETIB) . i E R SRR B S E R . R, SERRM AR R NEE
RARHE, B g Saa Xk U F R A FIEEES AR Bk, 7T —# B EMNMEWMA
B4 B (AMEWMAY), E T4 ESHEHNRERMGIHTERES , BRESEE CIRERYK ¢(5), Nk
IOEESHH HE PR, SIARMIVE AR R B ST, Xt T AMEWMA*5AMEWMA,

MEWMA X T2& 4| B P @7 KERRMIME, 4it4EER, AMEWMAFRMIER TXHH58:, #i8
HIEN, B, RAFREBSHR T EERRKMPIERE .

XK ia
AMEWMAE I, HEMN, ZitdEEs], fRLikProfile

AMEWMA Control Chart for Monitoring
Profile Data

Yafei Wang, Dequan Qi*

School of Mathematics and Statistics, Changchun University of Science and Technology, Changchun Jilin

Received: Jun. 23, 2025; accepted: Jul. 13, 2025; published: Jul. 28, 2025

Abstract

In the monitoring of linear profile data, the Multivariate Exponentially Weighted Moving Average
(MEWMA) control chart has been extensively studied due to its strong detection capability for small
to moderate process shifts. The monitoring performance of this control chart depends on the selec-
tion of the smoothing parameter. However, in practical applications, the magnitude of process shifts
is typically unknown, and a fixed smoothing parameter often fails to balance detection performance
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across shifts of varying magnitudes. To address this limitation, an adaptive MEWMA control chart
(AMEWMAY) is proposed. By constructing a shift estimator Sf based on the control chart statistic,

the smoothing parameter is defined as a weight function g(éf), enabling adaptive adjustment of

the smoothing parameter. Additionally, the Relative Monitoring Index (RMI) is introduced as a per-
formance evaluation criterion. Through statistical simulations, AMEWMA is compared with
AMEWMA, MEWMA, and TZ control charts in terms of average run length and RMI values. The results
demonstrate that AMEWMA" achieves lower RMI values than the benchmark methods, indicating its
enhanced responsiveness across small, moderate, and large shift scenarios.
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Table 1. Comparison of ARL and RMI values for different control charts when 4, drifts
1. 4, REZBEFREEGIER ARL §1 RMI {EXTEL

AMEWMA AME AMEWMA MEWMA T’
4 h=0.3915 h=95 h=1.4734 h=1.4796 h=14.172
0 370.96 370.1284 370.92 370.0698 370.8666
0.0425 300.0374 358.7396 3194 332.9862 365.4987
0.079 200.0066 335.7322 234.13 264.4465 351.7919
0.1 152.9324 315.4782 187.37 222.2761 342.9611
0.133 100.8644 284.2703 129.78 164.8279 319.8381
0.177 60.9539 237.7636 79.34 109.7806 287.0489
0.25 30.9163 170.8379 38.71 57.674 230.1347
0.43 10.3236 70.4531 11.2 18.4764 114.8224
0.61 5.0689 30.0412 5.28 9.418 54.3605
1 1.9325 7.1659 2.03 4.4728 12.4
2 1.0207 1.4053 1.03 2.1167 1.4476
RMI 0 2.5078 0.1487 0.7222 4.0225
Table 2. Comparison of ARL and RMI values for different control charts when A4, drifts
2. A REZBRAREIEHIER ARL 1 RMI ExTEE
AMEWMA" AME AMEWMA MEWMA T
T h=0.3915 h=95 h=1.4734 h=1.4796 h=14.172
0 370.96 370.1284 370.92 370.0698 370.8666
0.0077 300.389 358.0455 320.15 332.7309 365.5008
0.0144 200.6735 335.265 234.21 264.7534 351.6405
0.0185 150.3728 315.2835 185.36 220.3473 339.9255
0.0243 100.8644 284.3571 129.63 166.3119 319.5782
0.0325 60.1469 238.6802 78.8 108.9222 286.0575
0.046 30.4346 169.5377 37.96 56.967 227.8045
0.08 9.8976 67.2651 10.74 17.6298 111.7506
0.11 5.2113 31.0347 5.42 9.6105 56.231
0.175 2.0853 8.12 2.18 4.733 14.2292
0.3 1.0952 2.0257 1.12 2.5247 2.3483
RMI 0 2.5812 0.1501 0.7424 4.1688
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Table 3. Comparison of ARL and RMI values for different control charts when o drifts
F 3. o KEFBIAEHZHIER) ARL #1 RMI {EXTEE

AMEWMA AME AMEWMA MEWMA T*
” h=0.3915 h=95 h=1.4734 h=1.4796 h=14.172
1 370.96 370.1284 370.92 370.0698 370.8666
1.016 299.192 305.8158 300.54 313.4657 309.8672
1.043 201.9391 224.0548 202.53 230.5034 229.3764
1.062 150.2859 181.8772 152.73 184.7385 186.7205
1.089 99.8699 137.1698 102.9 135.2346 141.6334
1.126 59.9954 94.6169 61.41 90.1909 99.3484
1.185 30.3204 55.9436 30.64 51.4607 59.4493
1.32 10.2058 21.3717 9.94 20.8522 23.0222
1.45 5.1003 11.0836 5.02 12.0757 11.7928
1.8 1.9375 3.9093 2 5.4436 3.9655
3 1.0807 1.3624 1.09 2.027 1.3369
RMI 0.0043 0.5774 0.0129 0.7162 0.6398
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EAREEE, 1 n,=1.089 I AMEWMA™5 AME.AMEWMA .MEWMA F1 72 £ | lff) ARL, 43714 99.8699+
137.1698. 102.9. 135.2346 1 141.6334; 4 7,=1.32f AMEWMA"5 AME. AMEWMA. MEWMA #1 7
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Figure 1. Comparison of results
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