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ABSTRACT  

Statistical control chart is vastly used in financial field, especially in assessing changes in stock 

returns. Control charts are becoming an important consitituent of the decision-making process 

in stock trading. However, in the presence of non-normality, the classical control charts may 

produce too many false trade signals and therefore, may no longer be reliable in stock trading. 

This study aims to construct robust control chart using median based estimators and 

subsequently, used it on real financial data. Median and trimean estimators were applied in the 

construction of the limits for the Shewhart chart as well as in computing the charting statistics. 

The practical application of the proposed robust charts were demonstrated using a real data set 

about Top Glove stock’s open price. In analyzing the capabilities of the robust Shehwhart charts 

for stock trading against the classical Shewhart chart, the findings show that the classical chart 

yields too many trade signals which most are considered as false alarms unlike the robust charts. 

This paper shows that the robustification of the Shewhart structure via the median based 

estimators help to alleviate the impact of non-normality on the chart’s performance.  
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ABSTRAK  

Carta kawalan berstatistik selalu digunakan dalam bidang kewangan terutama dalam menilai 

perubahan pulangan saham. Instrument kualiti ini menjadi komponen penting dalam proses 

membuat keputusan perdagangan saham Oleh itu, instrument kualiti ini popular digunakan bagi 

membantu membuat keputusan perdagangan saham. Walau bagaimanapun, sekiranya data tidak 

normal, carta kawalan berstatistik yang klasik mungkin menghasilkan terlalu banyak isyarat 

perdagangan palsu dan oleh itu, tidak lagi boleh dipercayai dalam perdagangan saham. Kajian 

ini bertujuan untuk membina carta kawalan teguh menggunakan penganggar berasaskan median 

dan seterusnya, mengaplikasikan pada data kewangan sebenar. Dalam kajian ini, penganggar 

median dan trimean digunakan untuk membangun had kawalan carta Shewhart dan juga bagi 

mengira plot statistik. Aplikasi carta kawalan teguh yang dicadangkan dalam kajian ditunjuk 

menggunakan data sebenar mengenai harga terbuka saham Top Glove. Dalam menganalisis 

kemampuan carta teguh Shehwhart untuk perdagangan saham berbanding carta klasik 

Shewhart, penemuan menunjukkan bahawa carta klasik menghasilkan terlalu banyak isyarat 

perdagangan yang kebanyakannya dianggap sebagai palsu. Kajian ini ini menunjukkan bahawa 

peneguhan carta kawalan Shewhart melalui penganggar berdasarkan median membantu 

mengurang kesan ketidaknormalan terhadap prestasi carta.  

Kata kunci: pelaburan; penganggar teguh; carta kawalan Shewhart; kawalan proses berstatistik  

 

 

 



 

Daisy Krithikah Santhanasamy & Ayu Abdul-Rahman  

 

References  

Abdul Rahman A., Syed Yahaya S.S. & Abdu M.A.A. 2018a. The effect of median based estimators on CUSUM 

chart. Journal of Telecommunication, Electronic and Computer Engineering 10(1-10): 49–52. 

Abdul Rahman A., Syed Yahaya S.S. & Abdu M.A.A. 2018b. Monitoring mean shift of skewed distribution using 

modified one-step m-estimator with EWMA control structure. Journal of Theoretical and Applied Information 

Technology 96(13): 4004–4019. 

Abu-Shawiesh M.O. & Abdullah M.B. 1999. New robust statistical process control chart for location. Quality 

Engineering 12(2): 149–159.  

Ambrose J. 2020. Oil prices dip below zero as producers forced to pay to dispose of excess. 
https://www.theguardian.com/world/2020/apr/20/oil-prices-sink-to-20-year-low-as-un-sounds-alarm-on-to-

covid-19-relief-fund (20 April 2020). 

Amin R.W., Reynolds M.R. & Saad B. 1995. Nonparametric quality control charts based on the sign statistic. 

Communications in Statistics - Theory and Methods 24(6): 1597–1624.  

Baker S.R., Bloom N., Davis S.J., Kost K., Sammon M. & Viratyosin T. 2020. The unprecedented stock market 

reaction to COVID-19. The Review of Asset Pricing Studies, 10(4): 742–758. 

Žmuk B. 2016. Capabilities of statistical residual based control charts in short- and long-term stock trading. Naše 

gospodarstvo/Our Economy 62(1): 12–26.  

Bono R., Blanca M.J., Arnau J. & Gomez-Benito J. 2017. Non-normal distributions commonly used in health, 

education, and social sciences: A systematic review. Frontiers in Psychology 8: 1–6.   

Dumičić K. & Žmuk B. 2015. Statistical control charts: Performances of short term stock trading in Croatia. Business 

Systems Research Journal 6(1): 22–35.  

Fernandes N. 2020. Economic effects of coronavirus outbreak (COVID-19) on the world economy. IESE Business 

School Working Paper No. WP-1240-E. 

Golosnoy V., Okhrin I., Ragulin S. & Schmid W. 2010. On the application of SPC in finance. In Frontiers in 

Statistical Quality Control 9: 119–130.  

Hodges J.L. 1967. Efficiency in normal samples and tolerance of extreme values for some estimates of location. 

Proceedings of the Fifth Berkeley Symposium on Mathematical Statistics and Probability: Weather 

Modification 5, pp. 163. 

Hubbard C.L. 1967. A control chart for postwar stock price levels. Financial Analysts Journal 23(6): 139–145.  

Human S.W., Kritzinger P. & Chakraborti S. 2011 . Robustness of the EWMA control chart for individual 

observations. Journal of Applied Statistics 38(10): 2071–2087.  

Kovarik M. & Sarga L. 2014. Implementing control charts to corporate financial management. WSEAS Transactions 

on Mathematics 13(3): 246–255. 

Mahalingam E. 2021. Glove makers in for a good run this year. https://www.thestar.com.my/business/business-

news/2021/01/02/glove-makers-in-for-a-good-run-this-year (2 January 2021). 

Montgomery D.C. 2013. Introduction to Statistical Quality Control. Hoboken, NJ: John Wiley & Sons, Inc.    

Roberts H.V. 1959. Stock-market “patterns” and financial analysis: Methodological suggestions. The Journal of 

Finance 14(1): 1–10.  

Rousseeuw P.J. & Croux C. 1993. Alternatives to the median absolute deviation. Journal of the American Statistical 

Association 88(424): 1273–1283.  

Rousseeuw P.J. & Hubert M. 2011. Robust statistics for outlier detection. Wiley Interdisciplinary Reviews: Data 

Mining and Knowledge Discovery 1(1): 73–79.  

Schipper S. and Schmid W. 2001. Control charts for GARCH processes. Nonlinear Analysis: Theory,Methods & 

Applications 47(3): 2049–2060. 

Shewhart W.A. 1931. Statistical method from an engineering viewpoint. Journal of the American Statistical 

Association 26(175): 262–269.  

Tan S.M. 2021. Lim Wee Chai buys Top Glove shares for first time in three months as price dips below RM3. 

Retrieved. https://www.theedgemarkets.com/article/these-are-top-gainers-and-losers-bursa-2020 (30 

September 2021). 

Tukey J.W. 1977. Exploratory Data Analysis. London: Addison-Wesley. 

Wong E.L. 2020. The Edge Markets. These are the top gainers and losers on Bursa in 2020. 

https://www.theedgemarkets.com/article/these-are-top-gainers-and-losers-bursa-2020 (30 December 2020). 

Yusof A. 2021. Oil price faces Covid-19 threat. New Straits Times. 

https://www.nst.com.my/business/2021/08/719882/oil-price-faces-covid-19-threat (21 August 2021). 

Zeren F. & Hizarci A. 2020. The impact of COVID-19 coronavirus on stock markets: Evidence from selected 

countries. Muhasebe ve Finans İncelemeleri Dergisi 3(1): 78- 84  

Zwetsloot I.M., Schoonhoven M. & Does R.J.M.M. 2016. Robust point location estimators for the EWMA control 

chart. Quality Technology and Quantitative Management 13(1): 29–38.  

 



 

Robustification of Shewhart control chart by median based estimators: a study on Malaysia stock data 

  
  

 

 

Department of Mathematics and Statistics 

School of Quantitative Sciences  

Universiti Utara Malaysia 

06010 UUM Sintok 

Kedah DA, MALAYSIA 

E-mail:    daisykrithikah28@gmail.com,  ayurahman@uum.edu.my* 

 

 

 

Received: 25 October 2021 

Accepted: 4 January 2022 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

*Corresponding author       

mailto:ayurahman@uum.edu.my#*

