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Development of VSI Synthetic Control Chart
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Abstract

This paper develops a new VS! X -CKL synthetic control chart that considers convenience of use in
the field, and perception of change of process applying VSI techniques to synthetic control chart,
simultaneously. We found the optimal sampling interval and various control limit factor of the suggested
chart using markov chain.

Comparison and analysis is carried out between synthetic VSI X —-CRL chart and other chart in the

statistical aspect ; X control chart, VSI X chart, another synthetic chart.

In case that the process follows normal distribution, the proposed VSI X —CRL synthetic control chart
in detecting process mean shift showed the best performance in aspect of statistical performance, regard-
less of control limit L of CRL/S control chart.
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<# 3> VSI x-CRL #3x=9 3% H7Hcase 1)

VSI x VSI X -CRL
X-CRL (dy,dy) (dy,dy)
(0.3,1.7)(0.1,1.9)|(0.3,1.7((0.1,1.9)
0.00|370.3981370.542]370.3981370.398 [370.546 [370.546
0.50|155.224|109.365{144.5633|141.479(102.042{100.049

8| X

1.50| 14.968| 6.489| 8.735| 6.954| 3.993| 3.265
2.00| 6.303] 3.225| 2.818| 1.822| 1.549| 1.062
250| 3.241p 1.992| 1.189| 0.603| 0.783] 0.434
3.00] 2.000| 1.442| 0.655| 0.271| 0.498| 0.226

<FE 4> VSI X-CRL ##x9 2=3% H7Hcase 2)
VSI X VSI x-CRL
0 X |Xx-CRL (dy, dy) (d,,dy)

(0.3,1.7))(0.1,1.9)/(0.3,1.7/(0.1,1.9)
0.00/370.398|370.779|370.398 [370.398370.809 [370.809

0.50| 43.895| 22.647| 33.566{ 30.615| 17.430| 16.127

2.00| 1.189] 1.043| 0.361| 0.125| 0.328] 0.122
2.50| 1.023; 1.003| 0.307| 0.103| 0.304] 0.104
3.00| 1.001| 1.000| 0.300( 0.100| 0.301] 0.101
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<E 5> VSI x-CRL #d%9 438% H7Kcase 3)

<¥ 8> VSI x-CRL ##]x9 3% #H7Hcase 6)

VS x VSI x-CRL

0 X |x-CRL (dy,d;) (dy, dy)

(0.3,1.7)0.1,1.9)(0.3,1.7)(0.1,1.9)

VSI x -CRL
(d,,d,)

VSl X

s X |x-cri| (di.dy)

(0.3,1.7)}(0.1,1.9)((0.3,1.7)((0.1,1.9)

0.00]370.398|370.850(370.3981370.398{370.583 |370.546

0.00{370.398|370.737370.398|370.398|370.779 370.546

0.50|155.224|117.344(144.533|141.479{107.747{100.049

0.50| 43.895| 27.438| 33.566| 30.615| 17.998| 14.421

43.895| 21.150| 33.566{ 30.615| 16.256| 14.421

2.00] 6.303; 2.817| 2.818| 1.822| 1.408| 1.062

2.50) 3.241| 1.784| 1.189| 0.603| 0.732| 0.434

1.00] 6.303| 3.000] 2.818| 1.822| 1.364| 1.062
1.50| 2.000| 1.261| 0.655| 0.271| 0.464| 0.226

3.00| 2.000[ 1.345| 0.655| 0.271| 0.479| 0.226

<¥ 6> VSI x-CRL #2159 435 H7Hcase 4)

VSl x VSI x-CRL

d } }—_CRL (dl’dz) (d1,d2)

(0.3,1.71(0.1,1.9(0.3,1.7M(0.1,1.9)

0.00|370.398|370.7371370.398 |370.398 |370.701370.843

0.50| 43.895| 27.438| 33.566| 30.615] 20.031| 15.190

1.00| 6.303| 3.000) 2.818| 1.822] 1.430) 0.975

200 1189 1.029, 0.361| 0.125| 0.328, 0.121

2.50| 1.023| 1.002| 0.307| 0.103| 0.305| 0.103

3.00| 1.001| 1.000| 0.300f 0.100| 0.301] 0.101

<& 7> VSl x-CRL #¥x9 3% #H7Hcase 5)

VSI x -CRL
(dy,dy)

VSL X

) } ?—CRL (dl s dz)

(0.3,1.7(0.1,1.9)(0.3,1.7((0.1,1.9)

0.001370.398|370.7791370.398370.398 [370.809{370.809

0.50|155.2241123.098(144.5331141.479113.453|111.367

1.00| 43.895| 22.647, 33.566( 30.615| 17.430| 16.127

14.968| 6.233| 8.735| 6.954| 3.850| 3.198

3.001 2.000] 1.299| 0.655| 0.271| 0467, 0.225
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