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A Study of the Effect of Length of Production Line on Performance
Measures for Single-level Continuous Sampling Plans

Tidadeaw Mayureesawan'

Abstract

The paper examines the effect of length of
production line on performance measures in single—
level continuous sampling plans, such as CSP-1 and
CSP-V plans. The performance measures are the average
fraction inspected (4F7) and the average outgoing
quality (40Q). Simulations were carried out for a range
of lengths of the production line, namely, L =200, 300,
500, 700, 900, 1200, 1500, 2000, 3000, 5000, 9000,
12000 and 15000. The values of fraction of defective
unit p were 0.005, 0.01 and 0.05. The results for
CSP-1 showed that all values of p the AF7 and A0Q
formulas were very good approximations for all levels

of parameter if the length L was greater than or equal

to 2,000. For a CSP-V plan, at p = 0.005, 0.01 the AFT
formula was a good approximation for all values
of parameter if L was greater than or equal to 900.
At p=0.05, the AFI formula was a poor approximation
for all values of parameter and L. For the AOQ formula,
at p=0.005,0.01 the formula was a good approximation
for all values of parameter and L. At p = 0.05, the
formula was a good approximation for all values of
parameter if the length L was greater than or equal
to 1,500.
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Average Fraction Inspected, Average
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2000 | 0.003 | 0.001 | 0.003 | 0.004 | 0.007 | 0.004 | 0.006

0.007 | 0.006 | 0.006 | 0.003 | 0.007 | 0.010 | 0.016 | 0.010

3000 | 0.002 | 0.004 | 0.003 | 0.003 | 0.004 | 0.003 | 0.004

0.004 | 0.006 | 0.005 | 0.008 | 0.007 | 0.005 | 0.007 | 0.011

5000 | 0.001 | 0.002 | 0.000 | 0.003 | 0.001 | 0.005 | 0.005

0.003 | 0.002 | 0.004 | 0.003 | 0.002 | 0.005 | 0.000 | 0.004

9000 | 0.000 | 0.001 | 0.001 | 0.001 | 0.001 | 0.003 | 0.001

0.001 | 0.000 | 0.001 | 0.003 | 0.003 | 0.004 | 0.003 | 0.004

12000 | 0.000 | 0.001 | 0.001 | 0.000 | 0.000 | 0.001 | 0.001

0.004 | 0.001 | 0.001 | 0.002 | 0.004 | 0.005 | 0.001 | 0.002

15000 | 0.001 | 0.001 | 0.002 | 0.001 | 0.001 | 0.002 | 0.001

0.000 | 0.001 | 0.001 | 0.002 | 0.003 | 0.001 | 0.001 | 0.003

@13197 2 URAIEN [AFT F - AFI S| 289unun133neaatng CSP-1 e p = 0.01

i=10 15

20 25 30

L
=12 13 1/4 1/2 1/3 1/4 1/2

1/3 1/4 1/2 1/3 1/4 1/2 1/3 1/4

200 | 0.030 | 0.032 | 0.031 | 0.027 | 0.043 | 0.059 | 0.064

0.098 | 0.102 | 0.042 | 0.096 | 0.088 | 0.072 | 0.091 | 0.125

300 | 0.013 | 0.005 | 0.011 | 0.014 | 0.024 | 0.019 | 0.023

0.035 | 0.042 | 0.023 | 0.013 | 0.059 | 0.044 | 0.059 | 0.039

500 | 0.007 | 0.016 | 0.014 | 0.018 | 0.012 | 0.022 | 0.018

0.020 | 0.028 | 0.030 | 0.042 | 0.045 | 0.020 | 0.016 | 0.043

700 | 0.007 | 0.005 | 0.007 | 0.012 | 0.011 | 0.018 | 0.015

0.011 | 0.025 | 0.017 | 0.012 | 0.031 | 0.030 | 0.021 | 0.018

900 | 0.011 | 0.003 | 0.012 | 0.011 | 0.025 | 0.007 | 0.021

0.016 | 0.018 | 0.019 | 0.006 | 0.032 | 0.023 | 0.036 | 0.033

1200 | 0.009 | 0.013 | 0.010 | 0.002 | 0.008 | 0.012 | 0.015

0.021 | 0.022 | 0.004 | 0.031 | 0.007 | 0.022 | 0.012 | 0.031

1500 | 0.000 | 0.001 | 0.003 | 0.003 | 0.010 | 0.012 | 0.005

0.002 | 0.002 | 0.006 | 0.003 | 0.005 | 0.008 | 0.015 | 0.014

2000 | 0.001 | 0.002 | 0.003 | 0.000 | 0.007 | 0.001 | 0.003

0.004 | 0.002 | 0.000 | 0.003 | 0.007 | 0.002 | 0.017 | 0.012

3000 | 0.002 | 0.002 | 0.005 | 0.003 | 0.003 | 0.003 | 0.005

0.007 | 0.006 | 0.007 | 0.006 | 0.011 | 0.006 | 0.012 | 0.016

5000 | 0.003 | 0.003 | 0.002 | 0.003 | 0.002 | 0.001 | 0.005

0.007 | 0.007 | 0.005 | 0.007 | 0.009 | 0.003 | 0.005 | 0.003

9000 | 0.001 | 0.003 | 0.002 | 0.002 | 0.001 | 0.001 | 0.002

0.003 | 0.002 | 0.003 | 0.009 | 0.003 | 0.005 | 0.004 | 0.003

12000 | 0.001 | 0.002 | 0.002 | 0.002 | 0.001 | 0.002 | 0.001

0.000 | 0.001 | 0.002 | 0.003 | 0.001 | 0.002 | 0.001 | 0.005

15000 | 0.000 | 0.001 | 0.000 | 0.001 | 0.003 | 0.002 | 0.000

0.002 | 0.000 | 0.002 | 0.002 | 0.001 | 0.003 | 0.001 | 0.001
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@139 3 UKASAN [AFT F - AFI S| 2a9unun13neaadng CSP-1 4ia p = 0.05

. i=10 15 20 25 30
f=12] 13 | va | 12 | 13 | 14 | 12 | 13 | 14 | 12 | 13 | 14 | 12 | 13 | 14
200 | 0.013 | 0.021 | 0.036 | 0.038 | 0.029 | 0.067 | 0.034 | 0.071 | 0.076 | 0.039 | 0.006 | 0.077 | 0.032 | 0.017 | 0.075
300 | 0.017 | 0.029 | 0.035 | 0.024 | 0.019 | 0.055 | 0.022 | 0.032 | 0.076 | 0.017 | 0.019 | 0.025 | 0.033 | 0.033 | 0.111
500 | 0.008 | 0.041 | 0.009 | 0.018 | 0.024 | 0.054 | 0.023 | 0.061 | 0.033 | 0.027 | 0.075 | 0.018 | 0.038 | 0.041 | 0.094
700 | 0.021 | 0.020 | 0.039 | 0.019 | 0.042 | 0.040 | 0.011 | 0.039 | 0.004 | 0.036 | 0.050 | 0.099 | 0.017 | 0.044 | 0.051
900 | 0.018 | 0.004 | 0.023 | 0.011 | 0.004 | 0.029 | 0.013 | 0.042 | 0.022 | 0.024 | 0.032 | 0.033 | 0.022 | 0.016 | 0.056
1200 | 0.012 | 0.007 | 0.013 | 0.007 | 0.028 | 0.024 | 0.011 | 0.015 | 0.018 | 0.006 | 0.018 | 0.019 | 0.007 | 0.018 | 0.008
1500 | 0.011 | 0.004 | 0.015 | 0.009 | 0.010 | 0.021 | 0.009 | 0.015 | 0.016 | 0.016 | 0.006 | 0.021 | 0.019 | 0.019 | 0.032
2000 | 0.002 | 0.002 | 0.002 | 0.004 | 0.012 | 0.004 | 0.005 | 0.008 | 0.001 | 0.019 | 0.018 | 0.020 | 0.002 | 0.012 | 0.020
3000 | 0.007 | 0.005 | 0.007 | 0.001 | 0.004 | 0.003 | 0.010 | 0.006 | 0.005 | 0.002 | 0.012 | 0.000 | 0.015 | 0.010 | 0.013
5000 | 0.004 | 0.003 | 0.003 | 0.001 | 0.002 | 0.001 | 0.011 | 0.010 | 0.010 | 0.001 | 0.007 | 0.003 | 0.010 | 0.011 | 0.008
9000 | 0.003 | 0.004 | 0.008 | 0.000 | 0.002 | 0.004 | 0.001 | 0.002 | 0.007 | 0.002 | 0.008 | 0.014 | 0.000 | 0.005 | 0.009
12000 | 0.001 | 0.002 | 0.001 | 0.001 | 0.004 | 0.001 | 0.003 | 0.002 | 0.009 | 0.000 | 0.002 | 0.001 | 0.002 | 0.011 | 0.005
15000 | 0.000 | 0.001 | 0.002 | 0.002 | 0.006 | 0.001 | 0.005 | 0.002 | 0.009 | 0.002 | 0.005 | 0.000 | 0.007 | 0.000 | 0.010
A13191 4 LEAIAN [A00 F - AOQ S| VaIunnmITna81s CSP-V 1iia p = 0.005
. i=10 15 20 25 30
f=12] 13 | va | 12 | 13 | 14 | 12 | 13 | 14 | 12 | 13 | 14 | 12 | 13 | 14
200 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001
300 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.002 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001
500 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001
700 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001
900 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001
1200 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001
1500 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001
2000 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001
3000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
5000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
9000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
12000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
15000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
M990 5 UEAIA 400 F - A0Q S| DaIUuNnnI3TNA28819 CSP-V 1l p = 0.01
. i=10 15 20 25 30
f=12] 13 | v | 12 | 13 | 14 | 12 | 13 | 14 | 12 | 13| 14 | 12 | 13 | 14
200 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.002 | 0.002 | 0.001 | 0.002 | 0.002 | 0.002 | 0.002 | 0.001
300 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001
500 | 0.001 | 0.002 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.002
700 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001
900 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001
1200 | 0.000 | 0.001 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.001 | 0.000 | 0.000 | 0.000 | 0.000 | 0.001 | 0.000
1500 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.001 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
2000 | 0.001 | 0.001 | 0.001 | 0.000 | 0.001 | 0.001 | 0.000 | 0.000 | 0.001 | 0.000 | 0.001 | 0.001 | 0.000 | 0.000 | 0.001
3000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
5000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.001 | 0.001 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
9000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
12000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
15000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
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A131971 6 waad 1400 _F - A0Q_S| 189uuum3tneangng CSP-V iila p = 0.05

i=10 15
L

20 25 30

f=12] 13 1/4 1/2 1/3 1/4 1/2

1/3 1/4 1/2 1/3 1/4 1/2 1/3 1/4

200 | 0.004 | 0.002 | 0.008 | 0.002 | 0.004 | 0.008 | 0.005

0.007 | 0.008 | 0.005 | 0.004 | 0.007 | 0.003 | 0.002 | 0.006

300 | 0.003 | 0.003 | 0.002 | 0.002 | 0.003 | 0.004 | 0.002

0.003 | 0.006 | 0.002 | 0.002 | 0.003 | 0.002 | 0.002 | 0.004

500 | 0.003 | 0.003 | 0.004 | 0.003 | 0.002 | 0.001 | 0.004

0.002 | 0.006 | 0.002 | 0.004 | 0.002 | 0.002 | 0.002 | 0.002

700 | 0.003 | 0.003 | 0.003 | 0.003 | 0.002 | 0.003 | 0.004

0.004 | 0.006 | 0.002 | 0.002 | 0.002 | 0.004 | 0.001 | 0.002

900 | 0.003 | 0.003 | 0.003 | 0.003 | 0.004 | 0.002 | 0.002

0.003 | 0.003 | 0.002 | 0.003 | 0.002 | 0.002 | 0.003 | 0.003

1200 | 0.003 | 0.003 | 0.003 | 0.002 | 0.002 | 0.002 | 0.002

0.002 | 0.003 | 0.003 | 0.002 | 0.002 | 0.003 | 0.003 | 0.003

1500 | 0.001 | 0.002 | 0.001 | 0.001 | 0.002 | 0.002 | 0.001

0.001 | 0.001 | 0.001 | 0.002 | 0.002 | 0.001 | 0.001 | 0.001

2000 | 0.001 | 0.002 | 0.001 | 0.002 | 0.001 | 0.002 | 0.002

0.001 | 0.001 | 0.002 | 0.002 | 0.001 | 0.001 | 0.002 | 0.001

3000 | 0.001 | 0.001 | 0.001 | 0.002 | 0.002 | 0.002 | 0.001

0.001 | 0.000 | 0.002 | 0.002 | 0.001 | 0.001 | 0.004 | 0.001

5000 | 0.002 | 0.002 | 0.002 | 0.002 | 0.002 | 0.002 | 0.002

0.002 | 0.002 | 0.002 | 0.002 | 0.002 | 0.001 | 0.001 | 0.002

9000 | 0.001 | 0.001 | 0.001 | 0.002 | 0.002 | 0.002 | 0.002

0.002 | 0.002 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.002

12000 | 0.002 | 0.001 | 0.001 | 0.002 | 0.002 | 0.002 | 0.002

0.002 | 0.002 | 0.001 | 0.002 | 0.002 | 0.002 | 0.002 | 0.002

15000 | 0.001 | 0.001 | 0.002 | 0.002 | 0.002 | 0.002 | 0.002

0.002 | 0.002 | 0.002 | 0.002 | 0.002 | 0.002 | 0.002 | 0.002

5. addsananazayy
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