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Abstract: In some financial, textile and industrial processes, when the process mean y or standard devia-
tion o changes and there is a fixed proportional relationship, the process is still in-control. In these cases,
it is difficult to use the traditional mean (X) or variance (S?) chart for the effective monitoring of the pro-

cesses. Using control charts to monitor process Coefficient of Variation (CV) can solve this problem effec-
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tively. In order to improve the performance of existing Exponentially Weighted Moving Average
(EWMA) CV control chart, we considered the sample CV fluctuations at different times, and used coeffi-
cients to control the weight of the fluctuations in the monitoring statistic. A one-sided Modified EWMA
(MOEWMA) control chart was proposed to monitor CV. Due to the complexity of the proposed monitor-
ing statistic, based on 10* times simulations, this paper used Monte Carlo method to simulate the Run
Length (RL). For different parameter combinations, the corresponding control limits were calculated by
using the bisection algorithm. The optimal parameter combinations (A, K )and the corresponding ARL, of
the control chart were designed by satisfying the desired ARL, for different parameter changes. Based on
the designed parameters, the ARL performance of MOEWMA CV control chart was simulated and com-
pared with the EWMA CV chart. The simulation results show that the MOEWMA CV is superior to the
EWMA CV control chart for downward changes (r&{0.5,0.65,0.8,0.9}) and upward small (z=1. 1)

and medium (z&{1.25,1.5}) changes. Finally, the performance advantage of the proposed MOEWMA

CV chart was verified in monitoring the actual alloy sintering process.
Key words: EWMA; MOEWMA; coefficient of variation; Monte Carlo simulation; run length
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Tab.3 The optimal parameter combination (1", K*) of the

MOEWMA-y* and the corresponding ARL of the MOEWMA -y
and EWMA-y? charts at ARL,= 370. 4

Yo
T n=>5 n=—10
0.1 0.2 0.1 0.2
0.50 (0.52,1.810 5) (0.47,1.690 9) (0.89,2.012 1) (0.87,1.915 8)
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Tab.4 Sample datasets in phases I and IT and the statistics of the corresponding CV charts

F—BrE BB
t a t 7
Z (EWMA-y?) M, (MOEWMA-y?) Z (EWMA-y?) M, (MOEWMA-y?)

1 0.164 0 0.156 4 0.156 1 1 0.4255 0.177 1 0.167 9
2 0.1910 0.159 1 0.158 0 2 0.624 7 0.212 6 0.200 0
3 0.263 2 0.167 4 0.164 3 3 0.146 5 0.207 4 0.216 7
4 0.117 6 0.163 4 0.166 6 4 0.056 8 0.1954 0.206 4
5 0.048 8 0.155 7 0.159 1 5 0.107 4 0.1885 0.195 2
6 0.326 0 0.169 2 0.1617 6 0.693 4 0.228 5 0.2137
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20 0.3025 0.1712 0.165 2 20 0.483 6 0.307 6 0.305 5
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Fig.2 Upward EWMA-y* and MOEWMA-y* charts
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