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In this paper, the effect of estimation error on the performance of
Sign non-parametric control chart is considered. A simulation
program has been prepared that calculate ARLs and cumulative
distribution functions in sign chart for Normal, Uniform, Laplace
and Cauchy processes. The simulations results show effects of
estimation error in heavy-tailed distributions is greater than light-
tailed distributions. Also, the effect of sample size on the estimation
error is considered. The results specify the heavy-tailed distributions
need to more samples than light-tailed distributions.In this paper,
the effect of estimation error on the performance of Sign non-
parametric control chart is considered. A simulation program has
been prepared that calculate ARLs and cumulative distribution
functions in sign chart for Normal, Uniform, Laplace and Cauchy
processes. The simulations results show effects of estimation error in
heavy-tailed distributions is greater than light-tailed distributions.
Also, the effect of sample size on the estimation error is considered.
The results specify the heavy-tailed distributions need to more
samples than light-tailed distributions.
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(g yladio 51 yios) (8l Hlade 3 yiiew) (2819 Hladio 31 yies) (28l ladio 51 yiudew)
=0
ARL 1024.0 722.9 1024.0 1212.9 1024.0 728.2 1024.0 5237.4
SDRL 1023.6 720.2 1021.7 1212.9 1023.6 726.4 1011.2 4767.2
Q(0.10) 107.8 75.0 109.2 126.6 107.8 75.5 107.3 555.7
Median 713.0 501.5 715.4 843.1 713.0 504.8 717.7 3614.0
Q(0.90) 2376.5 1667.7 2352.7 2787.6 2376.5 1679.8 2353.8 12048.0
& =10.25
ARL 265.8 196.1 168.9 193.7 75.5 62.7 19.4 36.3
SDRL 264.4 197.3 167.5 192.0 75.3 62.1 19 35.6
Q(0.10) 27.6 20.2 16.7 20.3 7.4 5.9 1.4 3.3
Median 186.5 134.1 115.5 131.9 51.9 43.0 12.5 24.3
Q(0.90) 614.8 455.5 385.5 441.4 173.5 142.9 43.1 82.0
6 =05
ARL 81.1 61.8 40.0 44.6 17.0 15.1 5.3 6.5
SDRL 81.0 61.7 394 43.8 16.4 14.5 4.7 6.0
Q(0.10) 8.1 6.1 3.6 4.1 1.1 1.0 0.0 0.0
Median 55.9 41.8 26.9 30.1 10.8 9.7 3.0 3.7
Q(0.90) 185.0 141.6 90.4 99.7 37.5 33.2 10.4 13.0
=1
ARL 10.7 8.6 5.6 6.0 3.7 3.5 2.3 2.5
SDRL 10.2 8.1 5.1 5.5 3.1 2.9 1.8 1.9
Q(0.10) 0.8 0.1 0.0 0.0 0.0 0.0 0.0 0.0
Median 6.6 5.1 3.0 3.2 1.9 1.7 1.0 1.0
Q(0.90) 23.3 18.3 11.3 12.2 6.9 6.1 3.8 4.0
6=15
ARL 2.0 1.6 2.0 2.1 1.9 1.8 1.8 1.8
SDRL 1.4 1.1 1.4 1.5 1.2 1.2 1.2 1.2
0(0.10) 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Median 0.6 0.0 0.5 0.8 0.0 0.0 0.0 0.0
0(090) 3 2.0 3.0 3.0 2.4 2.1 2.0 2.0
6=2
ARL 0.0 0.0 1.3 1.3 1.3 1.3 1.5 1.5
SDRL 0.0 0.0 0.6 0.6 0.7 0.7 0.9 0.9
Q(0.10) 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Median 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Q(0.90) 00 0.0 1 1.0 1.0 1.0 2.0 20

F oyl —TF ol —1FAY loiun) wdgi Co o g @oluo (pwadgeo (Modl s 4 05


https://ijiepm.iust.ac.ir/article-1-1045-fa.html

[ Downloaded from ijiegpm.iust.ac.ir on 2025-07-19 ]
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bl cljl 4 G =0.5) J 568 ) gl 5 J s coni clls 99 5 obocil jlaid Jloisl s ARL yolin ¥ Jouz

e glas -1 -05 -0.25 0 0.25 0.5 1
colyiSs ARL 10.74 81.06 265.90 1024.03 4883.02 31391.93 7167619.05
PRS  0.093089918  0.012336782  0.003760791  0.000976268  0.000204848  0.000031915  0.000000176
% Jog ARL 5.63 40.01 168.96 1023.90 9200.80 128954.24 Inf
’§ PRS  0.177725297  0.024990728  0.005918554  0.000979448  0.000108711  0.000007805  0.000000010
\’L kY ARL 3.65 16.96 75.50 1023.54 35088.25 1314046.70 Inf
':_) PRS 0.273606942  0.058963350  0.013244759  0.000977055  0.000028535  0.000000829  0.000000001
i ARL 2.33 5.26 19.38 1025.04 879337.77 Inf Inf
S PRS  0.429140753  0.190285955  0.051591930  0.000975043  0.000001198  0.000000010 0.00
4 L ARL 2.00 10.74 28.04 81.08 265.89 1024.65 31391.93
—3 e PRS  0.499882057  0.093089918  0.035668404  0.012333089  0.003761064  0.000975980  0.000031915
% oy ARL 2.00 5.63 13.06 40.02 168.93 1023.77 129956.92
- PRS 0500846477  0.177712416  0.076544223  0.024984585  0.005919658  0.000976840  0.000007727
\IL ARL 1.86 3.66 6.69 16.96 75.54 1024.65 1268502.75
2 o PRS  0.538964990 0.273594273  0.149436058  0.058960646  0.013238471  0.000975980  0.000000819
E e ARL 1.76 2.33 3.08 5.25 19.39 1024.93 Inf
~ PRS  0.569555279  0.429144617 0.324617076  0.190320788  0.051585558  0.000975725  0.000000007
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