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Abstract

Statistical Process Control(SPC) which uses control charts is widely used to inspect and
improve manufacturing process as a effective method. A parametric method is the most
common in statistical process control.

Shewhart chart was made under the assumption that measurements are independent and

normal distribution. In practice, this assumption is often excluded, for example, in case of

% chart, when the subgroup sample is small or correlation, it happens that measured data
have bias or rejection of the normality test. A bootstrap method can be used in such a
situation, which is calculated by resampling procedure without pre-distribution assumption.

In this study, applying bootstrap percentile method to % chart, it is compared and
evaluated standard process control limit with bootstrap percentile control limit.

Also, under the normal and non-normal distributions, where parameter is 0.5, using
computer simulation, it is compared standard parametric with bootstrap method which is
used to decide process control limits in process quality.
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(% 1] AEXENA FETEH FE2EY Wy BYTA v (e=0.1)

' X A X NO,1)
s 2F 27 n 5 10 5 10
HE =7 k 5 5 20 20
standard 0.7244 0.7236 05233 0.5260
(0.0074) (0.0052) (0.0048) (0.0020)
UCLavg bootstrap 0.7235 0.7221 0.5228 0.5256
(0.0075) (0.0052) (0.0048) (0.0024)
desired 0.7356 0.7356 0.5201 0.5201
standard -07367 -0.7331 -0.5164 -05136
(0.0075) (0.0051) (0.0049) (0.0024)
LCLavg bootstrap -0.7394 -0.7353 -05167 -0.5139
(0.0076) (0.0052) (0.0050) (0.0025)
desired -0.7356 -0.7356 -0.5201 ~0.5201
standard 0.8512 0.8742 0.8608 0.8898
(0.0027) (0.0015) (0.0020) (0.0007)
CVGavg bootstrap 0.8512 0.8736 0.8605 0.8895
(0.0020) (0.0010) (0.0020) (0.0000)
desired 0.9000 0.9000 0.9000 0.9000
standard 9.3831 9.2443 85943 9.4527
(0.2088) (0.1263) (0.1183) (0.0605)
ARLagv bootstrap 9.4326 9.2680 8.6008 9.4654
(0.2138) (0.1301) (0.1194) (0.0642)
desired 10.000 10.000 10.000 10.000
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(£ 2] 8% x Becs REAEY YT F% HI(RF7} 05YW)

=X Aol £¥ (a=0.1)
2 4 (7, A) 0.51)
A2 E A7 n 5 10 5 10
AE A7) k 5 5 20 20
standard 0.9854 0.8600 1.0138 0.8662
(0.0094) (0.0058) (0.0050) (0.0029)
UCLavg bootstrap 1.0335 0.8953 1.0782 0.9087
(0.0101) (0.0062) (0.0056) (0.0032)
desired 1.1070 0.9154 1.1070 0.9154
standard 0.0163 0.1432 -0.0095 0.1350
(0.0033) (0.0019) (0.0019) (0.0011)
LCLavg bootstrap 0.0800 0.1905 0.0648 0.1866
(0.0022) (0.0016) (0.0013) (0.0008)
desired 0.1145 0.1970 0.1145 0.1970
standard 0.8570 0.8668 0.9136 0.9072
(0.0037) (0.0029) (0.0015) 0.0013)
CVGavg bootstrap 0.8496 0.8542 09114 0.8942
(0.0035) (0.0025) (0.0015) (0.0011)
desired 0.9000 0.8000 0.9000 0.9000
standard 24,1585 186110 16.7170 13.363
(2.0177) (2.0269) (0.4928) (4.2404)
ARLagv bootstrap 28.1059 9.748 18.1647 10.6069
(4.7648) (0.2657) (0.8398) (0.1294)
desired 10.0000 10.0000 10.0000 10.0000

[£3] BEF x BAES RE2EY YR FIE vA(E57} 199)

X #el BE (a=0.1)
B F (7, A) 1,1
39 1F A7) n 5 10 5 10
AZ A7 k 5 5 20 20

standard 1.7130 1.7395 1.5190 1.5183

(0.0118) (0.0056) (0.0070) (0.0036)

UCLavg bootstrap 1.7716 1.8074 15578 1.5602
(0.0126) (0.0062) (0.0074) (0.0039)

desired 1.8307 1.5705 1.8307 1.5705

standard 0.2881 02712 0.4926 0.4874

(0.0049) (0.0025) (0.0031) (0.0016)

LCLavg bootstrap 0.3581 0.3493 0.5395 0.5368
(0.0040) (0.0020) (0.0029) (0.0015)

desired 0.3940 0.5425 0.3940 0.5425

standard 0.8559 0.9077 0.8646 0.8967

(0.0033) (0.0013) (0.0024) (0.0011)

CVGavg bootstrap 0.8506 0.9006 0.8568 0.8885
(0.0031) (0.0012) (0.0022) (0.0010)

desired 0.9000 0.9000 0.9000 0.9000

standard 17.9715 13.6907 10.6845 10,9248
(1.4934) (0.2691) (0.2936) (0.1322)

ARLagv bootstrap 13.7145 12.2100 8.9487 9.7034
(0.7319) (0.2316) (0.1663) (0.0913)

desired 10.0000 10.0000 10.0000 10.0000
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(B 4 EF x 3958 RE2EY #YE FI5 vD(EZSF7t 5U9)
T ¥ @b BX (a=0.1)
2 & (r,A) (5,1

S} A7) n 5 10 5 10

A A7 k 5 5 20 20
standard 6.6112 6.6549 6.1497 6.1495
(0.0203) (0.0104) (0.0131) (0.0064)
bootstrap 6.6703 6.7271 6.1903 6.1930

UCLavg

(0.0211) (0.0110) (0.0134) (0.0067)
desired 6.7505 6.2171 6.7505 6.2171
standard 33713 3.3694 3.8924 3.8373
(0.0127) (0.0065) (0.0089) (0.0043)
LCLavg bootstrap 3.4388 3.4459 3.8472 3.8836
(0.0121) (0.0063) (0.0080) (0.0044)
desired 3.4764 3.8965 3.4764 3.8965
standard 0.8542 0.8922 0.8578 0.8904
(0.0027) (0.0011) (0.0023) (0.0008)
CVGavg bootstrap 0.8520 0.8397 0.8554 0.8385
(0.0027) (0.0011) (0.0023) {0.0008)
desired 0.9000 0.9000 0.9000 0.9000
standard 10.2658 10.3905 8.9337 9.6106
(0.4219) (0.1240) (0.1573) (0.0710)
ARLagv bootstrap 9.4970 10.0426 | 86059 9.4336
(0.2247) (0.1133) (0.1384) (0.0684)
desired 10.0000 10.0000 10.0000 10.0000
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