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Phatthanawilai Inmai 2009: A Comparison on Efficiency of Control Chart for Number of
Non-conforming. Master of Science (Statistics), Major Field: Statistics, Department of

Statistics. Thesis Advisor: Associate Professor Somboon Sukpong, M.S. 94 pages.

The objective of this research was to compare the efficiency of np control chart, CRL
control chart, SCRL control chart and synthetic control chart when the probability distribution of the
data was binomial distribution. The factors concerned were fraction non-conforming ( p,) at 0.01,
0.03, 0.05, 0.07, and 0.1. Sample size (n) at 5, 10, 20, 30, 50, 100, and 150, and shift of fraction non-
conforming (&) at 1.1, 1.3, 1.5, 1.7, 2.0, 3.0, and 4.0. Total cases were 245 cases. The criteria used
to meet this objective were the Probability of Type I Error (& ) while the process was in control, and
Average Run Length while the process was out of control. The data were generated with 10,000

times.

The results were as follows; for the situation that process was in control, with the fraction
non-conforming of 0.07 and 0.1, np control chart and synthetic control chart were able to control the
probability of type I error in every sample size. However, synthetic control chart performed better.
CRL control chart could also control the probability of type I error in every sample size, except 100
and 150. For the situation that process was out of control, CRL control chart was the most efficient
control chart at each sample size. When fraction non-conforming were 0.05, 0.07, 0.1 and shift of
fraction non-conforming were 3.0 and 4.0, synthetic control chart was the most efficient control
chart. Moreover, with sample size larger than 20, synthetic control chart was the most efficient
control chart, when fraction non-conforming was less than 0.05 and shift of fraction non-conforming

were below 3.0.
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a
P, n
np CRL SCRL Synthetic

5 0.0495 0.0000* 0.0293 0.1050

10 0.0370 0.0102 0.0243 0.0303

20 0.0127 0.0182 0.0170 0.0163

0.01 30 0.0113 0.0383 0.0136 0.0157
50 0.0055 0.0618 0.0072 0.0119

100 0.0042 0.1177 0.0057 0.0109

150 0.0008* 0.1751 0.0055 0.0000*

5 0.0388 0.0000* 0.0405 0.0795

10 0.0351 0.0000* 0.0376 0.0313

20 0.0161 0.0000* 0.0351 0.0000*

0.03 30 0.0050 0.0363 0.0118 0.0000*
50 0.0025%* 0.0615 0.0062 0.0000*

100 0.0005%* 0.1270 0.0008* 0.0000*

150 0.0002* 0.2003 0.0003* 0.0000*

5 0.0233 0.0000* 0.0418 0.0378

10 0.0124 0.0000* 0.0355 0.0090

20 0.0115 0.0000* 0.0199 0.0000*

0.05 30 0.0020%* 0.0000* 0.0160 0.0000*
50 0.0017* 0.0592 0.0106 0.0000*

100 0.0014* 0.1053 0.0032* 0.0000*
150 0.0010%* 0.1431 0.0025* 0.0000*
5 0.0030%* 0.0000* 0.0566 0.0000*
10 0.0026* 0.0000* 0.0424 0.0000*
20 0.0021* 0.0000* 0.0257 0.0000*
0.07 30 0.0020%* 0.0000* 0.0192 0.0000*
50 0.0019%* 0.0000* 0.0131 0.0000*
100 0.0018* 0.0716 0.0113 0.0000*
150 0.0015%* 0.1370 0.0111 0.0000*
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>

a
P, n
np CRL SCRL Synthetic
5 0.0189 0.0000* 0.0765 0.0000*
10 0.0139 0.0000* 0.0496 0.0000*
20 0.0035%* 0.0000* 0.0238 0.0000*
0.1 30 0.0033* 0.0000* 0.0231 0.0000*
50 0.0028* 0.0000* 0.0172 0.0000%*
100 0.0020%* 0.0000* 0.0170 0.0000*
150 0.0015%* 0.0000* 0.0156 0.0000*

] [ I~ a H ] ] 4 I
* anilsznaanuinziuvesnnuranainlszoani 1 oglusaa (0, 0.0037) Fuilu
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Control chart

n )
np CRL SCRL synthetic
1.1 18.5874 1.0462* 26.0417 ©
1.3 15.4560 1.0551* 22.6757 ©
1.5 13.4771 1.0651* 20.3252 24.0000
5 1.7 12.0919 1.0754* 18.5185 15.0000
2.0 10.5597 1.0880* 16.3661 11.7500
3.0 7.1891 1.1327* 13.0719 8.8000
4.0 5.3996 1.1763* 11.3507 8.5714
1.1 24.0964 1.0947* 27.1003 ©
1.3 17.7620 1.1135* 25.5102 ©
1.5 13.7363 1.1324* 24.3902 26.5000
10 1.7 11.2994 1.1496* 23.0947 25.3000
2.0 8.4246 1.1750* 21.0084 24.2600
3.0 4.2662 1.2657* 18.2149 15.6200
4.0 2.9078 1.3624* 15.4321 8.4000
1.1 26.2467 1.2061* 352113 ©
1.3 17.7305 1.2467* 30.9598 63.0000
1.5 13.4771 1.2863* 29.3255 58.7965
20 1.7 10.7296 1.3286* 27.3973 52.3657
2.0 8.0972 1.3930* 24.6914 31.3333
3.0 4.1017 1.6139* 21.6920 5.9704
4.0 2.7685 1.8488* 20.4499 2.8889
1.1 26.8097 1.3151* 36.9004 ©
1.3 18.4843 1.3761* 32.5733 74.0000
1.5 14.2857 1.4368* 29.5858 62.5600
30 1.7 11.1416 1.4966* 29.3255 51.1300
2.0 8.3056 1.5850* 27.8552 49.0000
3.0 4.0917 1.8730* 27.4091 24.2381
4.0 2.8050 2.1483* 26.5252 12.6000
1.1 80.6452 1.5941%* 46.5282 o
1.3 48.3092 1.7021* 38.5789 88.5000
1.5 31.4465 1.8172* 29.2398 74.6500
50 1.7 23.9808 1.9406* 28.1568 60.3200
2.0 15.0376 2.0886* 25.8463 50.5000
3.0 5.4407 2.4378* 222222 16.5484
4.0 3.0441 2.6889* 21.5461 4.7518
1.1 108.6957 3.3992% 64.5161 ©
1.3 47.6190 3.5947* 63.2343 90.5000
1.5 24.3902 2.9716* 62.8756 66.0000
100 1.7 15.1976 2.8531* 62.0003 44.7500
2.0 8.5106 2.8249* 61.9090 18.7500
3.0 2.8466 2.5069* 61.3003 7.6870
4.0 1.6686 1.3238* 60.0303 2.9227
1.1 205.5556 3.0120%* 116.2791 ©
1.3 185.1852 2.9709* 104.5678 116.0000
1.5 75.7576 2.9568* 95.2350 12.8889
150 1.7 37.3134 2.9146* 90.8880 4.3686
2.0 17.3310 1.4682* 83.3333 1.8562
3.0 3.4176 1.9775 79.5430 1.0096*
4.0 1.7522 1.6706 72.9927 1.0000*
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Control chart

" 0 np CRL SCRL synthetic
1.1 34.7222 1.1361* 22.5734 0
1.3 25.4453 1.1641* 19.9601 Y
1.5 19.2308 1.1956* 17.5747 23.6000
5 1.7 15.6740 1.2288* 15.6495 20.0000
2.0 11.7509 1.2724* 13.3869 19.3000
3.0 6.0024 1.4493* 8.9606 18.0000
4.0 3.6778 1.6584* 6.7659 13.6000
1.1 45.7143 1.3572* 26.3852 0
1.3 41.8182 1.4023* 23.9808 ©
1.5 35.0000 1.5092* 21.9298 26.3300
10 1.7 28.4956 1.5939* 20.7469 26.0000
2.0 8.5470 1.7358%* 20.0000 18.0001
3.0 4.3554 2.2831* 16.8350 14.8462
4.0 2.8802* 3.0039 14.5773 7.6242
1.1 45.8716 1.8825%* 32.6448 ©
1.3 29.3255 2.1101* 30.7614 53.0000
1.5 18.9394 2.3663* 26.729 49.0000
20 1.7 13.4953 2.6724* 22.3729 34.0000
2.0 9.3985 3.2478* 19.8406 24.6667
3.0 4.0833* 6.0606 17.3934 7.0355
4.0 2.4195* 11.1607 15.1523 3.0941
1.1 72.3596 2.4033* 34.6269 ©
1.3 51.5464 2.7988* 32.2460 70.0000
1.5 30.2115 3.2637* 30.7614 59.2500
30 1.7 18.9753 3.7750* 30.0000 44.2300
2.0 11.3507 4.5496* 28.7690 21.6667
3.0 3.6140* 6.5274 28.3092 4.5970
4.0 2.0358* 7.1073 27.1698 2.0636
1.1 102.5000 3.0030* 36.5823 ©
1.3 98.0398 3.2733* 33.0928 75.0000
1.5 46.9484 3.4376* 31.0101 16.5882
50 1.7 27.1739 3.6684* 28.4579 5.9244
2.0 13.6426 2.7453* 26.2069 3.0954
3.0 3.4247 7.9727 23.2911 1.0151*
4.0 1.7161 8.2481 20.6504 1.0000*
1.1 204.2222 6.0096* 55.5555 ©
1.3 80.0000 5.7504* 53.0303 85.0000
1.5 31.2500 5.4437* 46.0784 56.0000
100 1.7 15.5280 5.0201%* 45.2537 12.7826
2.0 7.0373 4.3478* 41.9512 4.5417
3.0 1.8018 2.8944 41.7431 1.1363*
4.0 1.1654 2.4438 38.1395 1.0015*
1.1 213.1579 4.5746* 111.1111 0
1.3 57.4713 4.0866* 102.5806 103.4546
1.5 18.9753 3.7258%* 102.3077 88.2000
150 1.7 8.4746 3.4025* 99.2537 10.4828
2.0 3.5714 3.0960* 90.4819 3.4723
3.0 1.2146 22242 79.3651 1.0878*
4.0 1.0249 1.8454 55.2486 1.0018*

* urugiauguNlssaninmmnniga lunsainnszuIUMIoeNUINMIAIVAN (WIIT

ANLLDD)



58

= ' ad "o A 4 2 a
INAITNINN 3 WUN Tunsain Do N0 0.03 1UD O WNVULAY n NNUVUIA LU

o = A A ' A A o
AIUANNUIUVDUFTYITUAT ARL 0013084 LAAIN woviamstlasunlasmdad mued
A 4 @ 1 a o @ a o 4
Lﬁmwﬁuuamummammﬂmum uwugmmﬂmmaumaqgﬁammmmnwwammm

=S Y <3 J d‘ d‘ A zg = A zg d‘ 1 d'
Lﬁ'ﬂ\lﬂﬂﬂ1\153miﬁ HAND 6 AINLAL n IWNUY ARL 32 UAUNNVULT DY) LRI LUDVYUIANTT
a 1w ' = A @ U A 421 a o =

Wasuudasmdadiuveudoasnuazuuiaa 10819 NNIY HAUAUAIUANIIUIUUDAUNY

v A o A YYY
ma%%uwammwaﬂ%mm

4 A £ "o a ¢ A o ¢
Lﬁﬂ o LWN%HLL@% niNnu 5, 10, 20, 30 Lia 50 uwugmmqmauﬂemmmﬁumz

S 1 9 A A A zg < Y [ A = [ [l =
AT ARL ADUUNAINHITDLNNVULNUDY LITTAIIN Lllﬁ]"Ulﬂﬂﬂﬁlﬂﬁﬂuuﬂaﬁﬂ1ﬁﬂE‘T’J“L!"UENLE‘TEJ

A 4 o 1 " o a a 4
Lwﬁuuamummamammu 5, 10, 20, 30 iaz 50 LLWNQ?J?]’JUﬂllLlWHQiJﬂ’JTJﬂiJﬂE]UWE]ﬁJ

A o %

v a o Ja ) A A Yy 9 2 9 ' A 2
UITULTUAATNITOATIVVUNAANUNFIADUUNAINHKIDAD UV N1 UANUDY LA O LWUUU
1 % = A’ 1 d‘ d' 1
Uag n ININY 100 Bag 150 ARL EUAIDAAITDYC) LA Lllﬂﬂ]u’lﬂﬂ1ilﬂaﬂullﬂaﬂﬂ1
v Y Ed

ﬁ/ﬂﬁﬂu‘ll@QL%ULWN@NLL@&UH“Q&'J@Eﬂ\iﬁﬂ]ﬂ?ﬂiﬂiyﬁu 100 ttag 150 Ll,wugmm‘uqmmugu

S A o 7 o a o o= Y <
ﬂ'J‘]Jﬂllﬂ@uweiﬂ\lﬂ\lﬂiuﬁuﬁ]ﬁ1u1iﬂ§li'Ji]fl]UWﬁﬂﬂﬂ!"mﬁﬂ"lﬂ@EJ'N?'Jﬂlﬁ'J

J o J =S

[ ' 4 '
Lﬁﬂ 0 meﬁuuaz n NNUYUIA uwugumquaﬁmmmﬂauW@mma‘uziumwm

Y

ARL anaa3989 1angd ilevinamsilasuulasmdadivve adonuiuuazyuiadiegi

9 1

a S A o I v a o
‘I{]ﬂ"l]“hl'lﬂ LLWNQ?J?]'J‘]JﬂllWﬁi'Jll"Uﬂ\?ﬂﬂu’i/\l@illll\ﬁutiui]ﬁ'liJ'liimi'ﬁ]ﬁ]‘UWﬁ@ﬂm"mﬁﬂllﬂE]EJN
A

'
a

3 A A zg A A 421 A '
FAALTI UALND 6 AINUAE n IWUUYU ARL SUAUNUUVULITDYY) LEFAIIT LUDUUIANIT

v ' Y
nasunlasmdadiuve udeasinazyuaaIed 19NNIY HIUYTAIVANHATINYDIADY

S A w P o A o o
Wosuiasususasndunansaiide lasiag

4 A 4 a [ 4 J [

e & 1NAuoeq 1ag n YNULIA LKUYIAILANTUATIZHAZTA1 ARL 191101 00
uaas Wevmanslasunlasmdaduveuderiosn LazIUIAAI0ENNNYUIA 92ATI
1 a [ d 2 1 Y a d‘ A zg =
linundasuiidoaodanald ARL iargeuin ile & iMudunaz n ynyuia ARL aziia
ﬂ' 1 ﬁ' d‘ 1 4 1 =) L:' 3 £ Ll
anauIeee) 1aaId weviamsilasulasndadiuveudeiuyuLazyuIAAI9 819NN

A o P v a o da Y 3 A A
YA LIUYNIAIUAUTUATIZHAWITDATIIDRAAS AT TRo195 M5 ualle § Avhuaz
4 & A A L4 oA 4 "y o
n 1NN ARL 9gUANNNIMIT089 1aaddn ipyuianisilasunlasardadiuveudonan

o 1 AR a o ¢ o a o &
LLﬁzﬂJUM@ﬂﬂﬂNLWi\lﬁu LLWMQ&JM‘UQNNLWWWG]i:lﬁ]ﬁmWa@ﬂmwﬁ’ﬂulﬁ%ﬁm



d‘ a = = a a 2 a
wennsamsseunevdszansamlunisasindunan

Y
AUAUNI 4 ¥ila Tuns

!}

=}

N p, 1A 0.03 LEAAIAINING 11

59

[ I A a

NUNTYVDULNUYY

——np @ CRL

SCRL = X = synthetic —o—np ---@-- CRL

SCRL = X = synthetic
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Control chart

" 5 np CRL SCRL synthetic
1.1 40.0901 1.2513* 214133 ©
1.3 38.4932 1.3075* 18.6220 0
1.5 32.6316 1.3686* 16.6389 22.5200
5 1.7 31.1523 1.4259* 14.9254 20.0000
2.0 30.9598 1.5232%* 13.0378 15.3400
3.0 13.8313 1.9161* 9.6061 10.4588
4.0 8.3682 2.4062* 8.1900 5.7957
1.1 64.9351 1.6474* 25.1256 0
1.3 40.9836 1.7973* 21.5054 0
1.5 28.5714 1.9646* 18.6220 25.0000
10 1.7 19.8413 2.1505%* 17.4520 21.0000
2.0 12.8370 2.4734* 14.7059 13.0000
3.0 5.2882 4.0568* 10.5597 6.6951
4.0 2.9958 6.6756 8.5397 2.9658*
1.1 52.0833 2.9507* 26.0829 0
1.3 27.2480 3.6350* 23.2900 42.5000
1.5 17.3310 4.3840* 20.9484 39.2500
20 1.7 11.6279 5.3135% 20.8430 32.3750
2.0 7.3153 7.3014* 17.8788 13.1316
3.0 2.9078 21.6450 15.5714 2.3964*
4.0 1.7572 50.7614 11.3220 1.6903*
1.1 84.7826 5.3967* 26.9484 °¢)
1.3 66.9863 7.5415% 26.1698 65.0000
1.5 50.2513 10.0705* 24.8430 17.0000
30 1.7 26.9542 12.5000* 21.8410 13.7741
2.0 12.0919 22.5225 20.0168 10.3182*
3.0 3.3887 94.3396 15.5733 1.6911%*
4.0 1.7516 98.0952 13.9808 1.0858*
1.1 114.7826 8.2781%* 28.4956 0
1.3 99.0099 9.3545%* 26.3333 70.2000
1.5 34.7222 9.4429* 25.1880 17.4000
50 1.7 17.7305 9.3371* 22.9930 10.0800
2.0 8.4104 9.9992 16.8182 5.7634*
3.0 2.0593 10.8776 14.2466 1.1925%*
4.0 1.2340 14.7664 13.6407 1.0112*
1.1 208.3333 9.0416* 31.5789 0
1.3 45.8716 7.6923* 29.2857 79.0000
1.5 15.3846 6.5876* 26.2069 17.5000
100 1.7 7.0822 5.9347* 24.3008 8.0722
2.0 3.3738 5.0213 24.1026 2.8401*
3.0 1.1976 3.6873 18.7597 1.0653*
4.0 1.0259 2.7594 12.8311 1.0007*
1.1 2222222 6.2775* 107.5269 0
1.3 37.4532 5.2029%* 78.7402 66.0000
1.5 10.9769 4.3048* 69.9301 25.0000
150 1.7 4.9925 3.7994* 62.1118 19.0000
2.0 2.2247 3.3580 52.0833 1.8719*
3.0 1.0643 2.5291 34.2466 1.0081*
4.0 1.0039 2.0185 23.8663 1.0000*
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Control chart

" 0 np CRL SCRL synthetic
1.1 46.1538 1.3732%* 16.2602 0
1.3 39.1798 1.4631%* 14.2248 °¢)
1.5 35.7143 1.5547* 12.9199 21.2200
5 1.7 26.8097 1.6595%* 11.8906 19.6000
2.0 17.8253 1.8228%* 10.4493 14.0000
3.0 6.2814 2.5589* 8.0645 4.1200
4.0 3.0950 3.6630 6.5445 1.9923*
1.1 86.0784 2.0194* 22.6244 0
1.3 73.0928 2.2712* 21.7391 0
1.5 55.2486 2.5954* 20.6186 25.0000
10 1.7 36.4964 2.9595% 19.7239 24.0000
2.0 23.0947 3.6778* 17.9211 21.8500
3.0 6.8681 7.5988 14.3266 3.6545*
4.0 3.1939 17.4825 10.7296 1.4718*
1.1 53.1915 4.6019* 24.8430 °¢)
1.3 27.7778 6.1728* 23.8596 38.5000
1.5 17.5131 8.1833* 22.3226 34.0000
20 1.7 11.5340 11.2994* 21.0023 28.7500
2.0 10.3260 17.8253 20.3636 9.3056*
3.0 2.4814 63.2911 18.0401 2.3197*
4.0 1.4780 83.0303 114811 1.3625*
1.1 96.4103 10.6157* 24.6316 0
1.3 88.4956 16.6389* 24.0833 52.0000
1.5 37.1747 24.8139* 21.0204 26.5000
30 1.7 18.0832 36.6300 20.8469 9.8333*
2.0 8.5911 67.5676 20.6504 5.8765%*
3.0 2.2915 84.1176 19.7865 1.3938%*
4.0 1.3156 92.2365 12.5000 1.0218*
1.1 188.4956 10.6354* 26.9424 °¢)
1.3 88.4956 14.8080* 24.9351 66.0000
1.5 29.7619 24.0529* 24.5238 29.6364
50 1.7 13.8122 33.6943 23.4759 11.6833*
2.0 7.4460 45.0392 23.2900 4.3379*
3.0 1.3421 78.5714 22.7530 1.1630*
4.0 1.0571 86.1905 22.9366 1.0101*
1.1 222.1579 9.2507* 30.4701 0
1.3 34.7222 8.2850%* 29.3359 66.5000
1.5 10.5597 7.1736* 25.9535 15.5161
100 1.7 52138 4.5126 24.9451 4.3676*
2.0 2.2852 4.9285 19.6829 2.0312%*
3.0 1.0730 3.3356 17.3252 1.0155*
4.0 1.0023 2.5284 11.3379 1.0000*
1.1 225.8182 6.2933* 80.6452 °¢)
1.3 21.4592 5.3648%* 67.5676 31.0000
1.5 6.2305 4.7801* 57.4713 6.3720
150 1.7 29155 4.3271 50.2513 2.3742*
2.0 1.5911 3.7936 41.8410 1.2573*
3.0 1.0209 2.5589 21.9298 1.0003*
4.0 1.0000* 2.0995 12.9870 1.0000*
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ARL
P, 5 .
np CRL SCRL synthetic
1.1 48.5437 1.5741%* 12.1507 0
1.3 42.3030 1.7221%* 10.6724 00
1.5 39.5313 1.8921* 9.5329 20.5200
5 1.7 33.4590 2.0725% 8.6356 15.0000
2.0 8.0321 2.4096* 7.8370 10.0000
3.0 5.8824 4.0193 6.2422 3.6383*
4.0 3.1407 7.8492 4.6882 2.0782*
1.1 94.3396 2.7078%* 19.6078 0
13 53.4759 3.3058%* 18.4502 0
1.5 36.9004 4.0355* 16.9492 21.0000
10 1.7 27.8552 4.8379* 15.7233 20.5000
2.0 19.2308 6.6401%* 14.7059 18.1053
3.0 6.1463 24.7525 9.5057 2.8247*
4.0 3.0979 56.2500 6.3012 1.5809*
1.1 104.0816 9.0827* 20.6667 0
13 76.3359 14.0647* 19.2157 34.0000
1.5 35.0877 20.3252 18.5457 17.4000*
20 1.7 19.8807 27.3224 16.6667 12.0000*
2.0 9.8717 46.5116 11.8768 5.8852%
3.0 2.6069 66.6667 10.9170 1.1766*
4.0 1.3693 98.5253 6.4893 1.0034*
1.1 96.1538 28.3286* 23.2489 e
13 39.8472 35.8357* 20.0000 37.2524
1.5 18.7741 45.6621 18.3333 15.7059*
30 1.7 7.6278 53.4263 17.3224 7.3529%
2.0 4.0453 72.9927 13.2558 3.5718*
3.0 1.4418 86.2791 10.9409 1.2658*
4.0 1.0514 99.0784 6.4226 1.0220%*
1.1 197.2727 35.4698 25.0204* 0
1.3 45.4545 46.9237 23.4783* 29.6667
1.5 25.6495 66.6666 21.2113 19.0000*
50 1.7 12.6104 88.4562 19.7619 10.8182*
2.0 3.3311 104.6768 18.0947 2.1989*
3.0 1.1820 128.4562 11.1235 1.0105*
4.0 1.0103 134.6768 6.3573 1.0000*
1.1 213.0816 13.4953* 26.1798 00
1.3 31.0559 11.6144* 24.0529 20.0000
1.5 9.0253 10.1420%* 23.5872 5.4653
100 1.7 3.8610 9.2851 21.0698 2.2357*
2.0 1.8532 8.0321 20.8311 1.2407*
3.0 1.0239 4.7596 10.7875 1.0000*
4.0 1.0000* 3.5075 6.5317 1.0000*
1.1 227.2727 9.1659* 53.4759 0
13 18.6567 8.3195%* 45.6621 18.2941
1.5 4.8828 7.1788* 34.6021 2.9778
150 1.7 2.3540 6.1350 28.2486 1.3719*
2.0 1.3626 4.9677 24.0964 1.0317*
3.0 1.0007 3.2563 11.9474 1.0000*
4.0 1.0000* 2.4894 6.7476 1.0000*
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5 1.7 CRL CRL CRL CRL CRL
2.0 CRL CRL CRL CRL CRL
3.0 CRL CRL CRL CRL Synthetic
4.0 CRL CRL CRL Synthetic Synthetic
1.1 CRL CRL CRL CRL CRL
1.3 CRL CRL CRL CRL CRL
1.5 CRL CRL CRL CRL CRL
10 1.7 CRL CRL CRL CRL CRL
2.0 CRL CRL CRL CRL CRL
3.0 CRL CRL CRL Synthetic Synthetic
4.0 CRL np Synthetic Synthetic Synthetic
1.1 CRL CRL CRL CRL CRL
1.3 CRL CRL CRL CRL CRL
1.5 CRL CRL CRL CRL Synthetic
20 1.7 CRL CRL CRL CRL Synthetic
2.0 CRL CRL CRL Synthetic Synthetic
3.0 CRL np Synthetic Synthetic Synthetic
4.0 CRL np Synthetic Synthetic Synthetic
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. 6 Po
0.01 0.03 0.05 0.07 0.1
1.1 CRL CRL CRL CRL CRL
1.3 CRL CRL CRL CRL CRL
1.5 CRL CRL CRL CRL Synthetic
30 1.7 CRL CRL CRL Synthetic Synthetic
2.0 CRL CRL Synthetic Synthetic Synthetic
3.0 CRL np Synthetic Synthetic Synthetic
4.0 CRL np Synthetic Synthetic Synthetic
1.1 CRL CRL CRL CRL SCRL
1.3 CRL CRL CRL CRL SCRL
1.5 CRL CRL CRL CRL Synthetic
50 1.7 CRL CRL CRL Synthetic Synthetic
2.0 CRL CRL Synthetic Synthetic Synthetic
3.0 CRL Synthetic Synthetic Synthetic Synthetic
4.0 CRL Synthetic Synthetic Synthetic Synthetic
1.1 CRL CRL CRL CRL CRL
1.3 CRL CRL CRL CRL CRL
1.5 CRL CRL CRL CRL Synthetic
100 1.7 CRL CRL CRL Synthetic Synthetic
2.0 CRL CRL Synthetic Synthetic Synthetic
3.0 CRL Synthetic Synthetic Synthetic Synthetic
4.0 CRL Synthetic Synthetic Synthetic np,Synthetic
1.1 CRL CRL CRL CRL CRL
1.3 CRL CRL CRL CRL CRL
1.5 CRL CRL CRL CRL Synthetic
150 1.7 CRL CRL CRL Synthetic Synthetic
2.0 CRL CRL Synthetic Synthetic Synthetic
3.0 Synthetic Synthetic Synthetic Synthetic Synthetic
4.0 Synthetic Synthetic Synthetic np,Synthetic np,Synthetic
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' Y 1
MINMANUINA 1 VO VUAAIUANVOWHUYUAIWAUN 4 1A 10 p, UAUNIAD 0.01, 0.03,

0.05,0.07 ttag 0.1 tlae n AL 5, 10, 20, 30, 50, 100 ttag 150

np CRL SCRL synthetic
P, n LCL,, UCL, LCL,, LCLg, UCL,, LCL .
5 0.00 0.72 1.00 5.00 0.72 4.00
10 0.00 1.04 2.00 5.00 1.04 25.00
20 0.00 1.53 3.00 5.00 1.53 4.00
0.01 30 0.00 1.93 5.00 5.00 1.93 2.00
50 0.00 2.61 7.00 5.00 2.61 3.00
100 0.00 3.98 14.00 5.00 3.98 2.00
150 0.00 5.16 21.00 5.00 5.16 5.00
5 0.00 1.29 1.00 2.00 1.29 12.00
10 0.00 1.92 1.00 2.00 1.92 2.00
20 0.00 2.89 1.00 2.00 2.89 3.00
0.03 30 0.00 3.70 3.00 2.00 3.70 3.00
50 0.00 5.12 3.00 2.00 5.12 5.00
100 0.00 8.12 5.00 2.00 8.12 5.00
150 0.00 10.77 7.00 2.00 10.77 3.00
5 0.00 1.71 1.00 2.00 1.71 4.00
10 0.00 2.57 1.00 2.00 2.57 4.00
20 0.00 3.92 1.00 2.00 3.92 3.00
0.05 30 0.00 5.08 1.00 2.00 5.08 6.00
50 0.00 7.12 2.00 2.00 7.12 5.00
100 0.00 11.54 3.00 2.00 11.54 3.00
150 0.00 15.51 4.00 2.00 15.51 3.00
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' Y 1
MINMANUING 1 VO VUAAIUANVOWHUYUAIWAUN 4 1A 110 p, UAUNIND 0.01, 0.03,

0.05,0.07 1tag 0.1 4ag n 1NNV 5, 10, 20, 30, 50, 100 L1AE 150 (AD)

np CRL SCRL synthetic
P, n LCL | UCL,, LCL,, LCL.,, UCL, LCL,,
5 0.00 2.06 1.00 2.00 2.06 25.00
10 0.00 3.12 1.00 2.00 3.12 10.00
20 0.00 4.82 1.00 2.00 4.82 3.00
0.07 30 0.00 6.29 1.00 2.00 6.29 5.00
50 0.00 8.91 1.00 2.00 8.91 3.00
100 0.00 14.65 2.00 2.00 14.65 3.00
150 1.13 19.87 3.00 2.00 19.87 3.00
5 0.00 2.51 1.00 2.00 2.51 7.00
10 0.00 3.85 1.00 2.00 3.85 3.00
20 0.00 6.02 1.00 2.00 6.02 8.00
0.1 30 0.00 7.93 1.00 2.00 7.93 3.00
50 0.00 11.36 1.00 2.00 11.36 4.00
100 1.00 19.00 1.00 2.00 19.00 3.00
150 3.98 26.02 1.00 2.00 26.02 4.00
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Private Sub FuncNpChart()
Dim i As Integer

Dim j As Integer

Dim n As Integer
Dim P1 As Double
Dim num As Double
Dim numl As Double
Dim num2 As Double
Dim num3 As Double
Dim LCL As Double
Dim UCL As Double
Dim nP0 As Double

num =0
List2.Clear

List3.Clear

Form2.Show
Form2.pgbWait.Value = 0

Form2.pgbWait.Max = Int(txtL.Text)

ReDim ArrList3(Int(txtL.Text))

ReDim ArrList2((Int(txtL.Text) * Int(txtN.Text)) + Int(txtL.Text))

P1 = CDbl(txtP.Text) * CDbl(txtDelta. Text)
txtP1.Text = CDbI(P1)



Fori=1 To Int(txtL.Text)

DoEvents
numl =0

List2.AddItem "50UN" & i
List2. AddItem " "
ArrList2(num3) = "SOUN" & i

num3 =num3 + 1

For j =1 To Int(txtN.Text)

If ArrListl (num) <= CDbl(P1) Then
List2.AddItem ArrList]l(num)
ArrList2(num3) = ArrList1(num)
num3 =num3 + 1
num! =numl + 1

End If
num =num + 1

Next j

List3.AddItem num1

ArrList3(i - 1) =numl

List2.AddItem " "

LlSt2 AddItem 113k sk sk sk sk sk sk sk sk stk sk stk sk stk sk skeoskoskoskoko sk kol sk ko skok skokok skekokoskeskok sk 0

Form?2.pgbWait.Value = i

Next i
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Unload Form?2

nP0 = (Val(txtN.Text) * Val(txtP.Text))

LCL =nP0 - (3 * Sqr(nP0 * (1 - Val(txtP.Text))))
UCL =nP0 + (3 * Sqr(nP0 * (1 - Val(txtP.Text))))
txtLCL.Text = LCL

txtUCL.Text = UCL

num?2 =0

For i =0 To Int(txtL.Text) - 1

If (CDbl(ArrList3(i)) < CDbI(LCL)) Or (CDbl(ArrList3(i)) > CDbl(UCL)) Then

num?2 =num2 + 1
End If

Next i

txtAlpha.Text = (num2 / CDDbI(txtL.Text))

If txtAlpha.Text < 0 Then
txtArl.Text = 1 / txtAlpha.Text
Else
txtArl. Text =0

End If

If CDbl(txtAlpha.Text) >= 0 And CDbl(txtAlpha.Text) <= 0.0037 Then
cmdPro2.Enabled = True
txtDelta. Text =""

End If

End Sub
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Private Sub FuncNpChartPro2()
Dim i As Integer

Dim j As Integer

Dim n As Integer
Dim P1 As Double
Dim num As Double
Dim numl As Double
Dim num2 As Double
Dim num3 As Double
Dim num4 As Double
Dim LCL As Double
Dim UCL As Double

Dim nP0 As Double

If txtDelta.Text = "" Then
Exit Sub
End If

num =0
List4.Clear

List5.Clear
Form2.Show
Form2.pgbWait.Value = 0

Form2.pgbWait.Max = Int(txtL.Text)

ReDim ArrList5(Int(txtL.Text))



ReDim ArrList4((Int(txtL.Text) * Int(txtN.Text)) + Int(txtL.Text))
num3 =0

P1 = Val(txtP.Text) * Val(txtDelta. Text)
Fori=1 To Int(txtL.Text)
DoEvents
numl =0
List4.AddItem "iﬂﬂ‘ﬁ "& i
List4.Addltem " "
ArrList4(num3) = "iﬂ“Uﬁ‘ "& i
num3 =num3 + 1

For j =1 To Int(txtN.Text)

If ArrListl (num) <= CDbl(P1) Then
List4.AddItem ArrList]l(num)
ArrList4(num3) = ArrList1(num)
numl =numl + 1
num3 = num3 + 1

End If
num =num + 1

Next j
List5.AddItem num1

ArrList5(num4) = num1

num4 =num4 + 1

List4.AddItem " "

LlSt4 AddItem 113k sk sk sk sk sk sk sk ks sk stk sk stk sk skosk sk koko sk kol sk ko skok skokok skekokskskok sk 0
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Form?2.pgbWait.Value = i

Next i

Unload Form2

nPO = (Val(txtN.Text) * Val(txtP.Text))
LCL =nP0 - (3 * Sqr(nP0 * (1 - Val(txtP.Text))))
UCL =nP0 + (3 * Sqr(nP0 * (1 - Val(txtP.Text))))
txtLCL.Text = LCL
txtUCL.Text = UCL
i=0
num2 =0
For i =0 To Int(txtL.Text) - 1
If (CDbl(ArrList5(i)) < CDbI(LCL)) Or (CDbl(ArrList5(i)) > CDbl(UCL)) Then
num?2 = num?2 + 1
End If

Next i

txtAlpha.Text = (num2 / CDDbI(txtL.Text))

If txtAlpha.Text < 0 Then

txtArl. Text = 1 / txtAlpha.Text
Else

txtArl. Text =0
End If

End Sub
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