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A Variables Repetitive Group Sampling Plan for Minimizing
Average Sample Number

Heekon Park - Young-gun Moon - Chi-Hyuck Jun - S. Balamurali - Jaewook Lee

Division of Mechanical and Industrial Engineering, Pohang University of Science and Technology, Pohang, 790-784

This paper proposes the variables repetitive group sampling plan where the quality characteristic following
normal distribution has upper or lower specification limit. The problem is formulated as a non-linear
programming problem where the objective function to minimize is the average sample number and the
constraints are related to lot acceptance probabilities at acceptable quality level (AQL) and limiting quality level
(LQL) under the operating characteristic curve. Sampling plan tables are constructed for the selection of
parameters indexed by AQL and LQL in the cases of known standard deviation and unknown standard deviation.
It is shown that the proposed sampling plan significantly reduces the average sample number as compared with
the single or the double sampling plan.
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Table 1. VRGSP Parameters (o known case)
D1 D2 Ny ki, kg ASN(LUl)
0.001 | 0.002 | 72.461 | 2.8695 | 3.0688 120.29
0.004 16.975 2.6342 3.0460 28.179
0.006 9.7517 2.4885 3.0319 16.188
0.008 7.0205 2.3811 3.0215 11.654
0.010 5.5849 2.2951 3.0132 9.2711
Table 2. VRGSP Parameters (o unknown case)
D1 P2 Ny k1, ksy ASN(I’1 )
0.001 0.002 | 407.15 2.8797 3.0660 665.68
0.004 92918 2.6764 3.0329 149.03
0.006 52.604 2.5604 3.0079 83.249
0.008 37.491 2.4794 2.9869 58.703
0.010 | 29.595 24171 2.9684 45.928
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Table 3. ASNs for several sampling plans (o known case)

n | 2| umping | sumping | smpling | VRO
0.001 | 0.002 190.4 154.9 88.7 120.3
0.004 44.6 36.8 20.8 28.2
0.006 25.6 20.9 11.9 16.2
0.008 18.4 15.1 8.6 11.7
0.010 14.7 12.0 6.8 9.3
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Figure 1. ASN as a function of fraction nonconforming
(p; =0.03,p, = 0.06).
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Table 4. ASNs for several sampling plans (o unknown case)

n b2 s:r;ll;%iig s?rﬁg?ilrfg VRGSP
0.001 0.002 1030.8 829.1 665.7
0.004 225.0 181.2 149.0
0.006 123.6 97.8 83.2
0.008 86.1 69.4 58.7
0.010 66.6 53.1 45.9
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B E (appendix)

Table A1. VRGSP Parameters for p; and p, (o« = 0.05, 6 = 0.10)
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O known case O unknown case
h P Ng k1o Ky ng kis kys
0.001 0.002 72.4613 2.8695 3.0688 407.15 2.8797 3.0660
0.004 16.9745 2.6342 3.046 92.92 2.6764 3.0329
0.006 9.7517 2.4885 3.0319 52.60 2.5604 3.0079
0.008 7.0205 2.3811 3.0215 37.49 2.4794 2.9869
0.010 5.5849 2.2951 3.0132 29.60 2.4171 2.9684
0.005 0.006 803.513 2.5095 2.5694 3436.50 2.5106 2.5691
0.008 116.972 2.4021 2.559 493.04 2.4092 2.5571
0.010 52.3579 2.3161 2.5507 218.29 2.3318 2.5462
0.012 32.0851 2.2441 2.5437 132.60 2.2693 2.5361
0.014 22.7424 2.1818 2.5376 93.31 2.2170 2.5267
0.03 0.04 192.512 1.7454 1.8677 521.91 1.7503 1.8663
0.06 30.6602 1.5414 1.8479 80.92 1.5711 1.8384
0.08 14.3998 1.3856 1.8328 3737 1.4466 1.8109
0.10 9.0753 1.2571 1.8203 23.27 1.3511 1.7836
0.12 6.5417 1.1461 1.8096 16.62 1.2734 1.7565
0.04 0.06 84.9068 1.5468 1.7309 208.48 1.5579 1.7277
0.08 27.2824 1.3909 1.7158 65.71 1.4246 1.7047
0.10 14.8072 1.2624 1.7033 35.19 1.3226 1.6815
0.12 9.8328 1.1514 1.6926 23.13 1.2398 1.6579
0.14 7.2518 1.0529 1.683 16.93 1.1699 1.6342
0.05 0.06 401.615 1.5511 1.6358 930.70 1.5535 1.6351
0.08 56.6805 1.3953 1.6207 128.53 1.4120 1.6155
0.10 24.6907 1.2667 1.6082 55.16 1.3040 1.5955
0.12 14.7612 1.1558 1.5974 32.62 1.2166 1.5749
0.14 10.2254 1.0572 1.5879 22.41 1.1430 1.5538
0.06 0.08 145.416 1.399 1.5397 313.47 1.4057 1.5378
0.10 43.6553 1.2704 1.5272 92.56 1.2921 1.5203
0.12 22.5937 1.1595 1.5165 47.33 1.2003 1.5022
0.14 14.477 1.0609 1.5069 30.05 1.1231 1.4834
0.16 10.3801 0.9715 1.4982 21.39 1.0563 1.4641
0.07 0.08 651.612 1.4022 1.4687 1344.90 1.4037 1.4683
0.10 86.3758 1.2736 1.4562 175.04 1.2848 1.4528
0.12 36.0163 1.1627 1.4454 72.03 1.1888 1.4368
0.14 20.8369 1.0641 1.4359 41.26 1.1083 1.4200
0.16 14.0662 0.9748 1.4272 27.64 1.0386 1.4026
0.08 0.10 213.6 1.2765 1.3926 415.95 1.2811 1.3913
0.12 61.5598 1.1656 1.3819 118.16 1.1812 1.3770
0.14 30.9003 1.067 1.3723 58.68 1.0973 1.3619
0.16 19.3285 0.9777 1.3636 36.40 1.0250 1.3462
0.18 13.5892 0.8953 1.3557 25.43 0.9612 1.3297
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