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Non-parametric Step Cumulative Sum Control
Chart Based on Signed-rank

XU Xinyit,ZHU Yongzhong, YANG Yiliu
(School of mathematics, Hohai University, Nanjing, Jiangsu 211100, China)

Abstract; Control charts are commonly used quality control methods in modern industrial production, and traditional
control charts are typically studied under the assumption that data follows a normal distribution. However, in actual produc-
tion processes, the assumption of normal distribution for data does not always hold, and at times, the distribution is un-
known. In response to this situation, non-parametric control charts can be employed to monitor the production process. This
paper proposes a non-parametric step cumulative sum control chart based on the Wilcoxon signed-rank statistic. By adjusting
the structure of the non-parametric cumulative sum control chart, it enhances sensitivity in detecting positional shifts across
different ranges. The in-control and out-of-control performance of the proposed control chart is analyzed through Monte
Carlo simulation methods and compared with other non-parametric control charts. The results indicate that the proposed con-
trol chart exhibits excellent monitoring performance.

Key words: non-parametric control chart; statistical progress control; Wilcoxon signed-rank; average run length
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