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Raktapha Kuhaphattanakul 2009: A Comparative Study of Confidence Interval Estimation
Methods for the Parameter of a Binomial Distribution. Master of Science (Statistics), Major Field:

Statistics, Department of Statistics. Thesis Advisor: Mrs.Ampai Thongteeraparp, Ph.D. 114 pages.

The objective of this study is to compare the confidence interval estimation methods for the
parameter of a Binomial Distribution. The five estimation methods are Normal method, Score method,
Adjusted Wald method, Exact method and Rigorous Formula method. In this research, the sample sizes are
very small (n =35, 10), small (n =20, 30), medium (n = 70, 100), and large (n = 500, 1000) while parameters
p equal to 0.05, 0.07, 0.09, 0.1, 0.2, 0.3, 0.4 and 0.5 with confidence levels 90%, 95%, 99% and 99.9%.

The datas were generated through simulation technique an each case was repeated 2000 times. Comparative
criterias were based on the confidence coefficient and the average width of the confidence interval.

The conclusions of this study are as follows:

When sample size is very small and small, the confidence coefficient of Score method is not lower

than the specified confidence coefficient and the average confidence interval width are the lowest.

For medium sample size, Score method is recommended for p between 0.05 to 0.1, whereas

Rigorous Formula method would be the suggest method for value of p between 0.2 to 0.5.

For large sample size, Normal method and Rigorous Formula method are suitable for value of p

between 0.05 to 0.1 and value of p between 0.2 to 0.5 respectively.

Rigorous Formula method has the confidence coefficient not lower than the specified confidence
coefficient for all sample sizes and parameters p but the average confidence interval width from this method

is not the lowest for some sample sizes and some parameters.

The study on the factors that affect the confidence interval shows that the average confidence
interval width of five estimation methods tend to be narrow when sample size was increased but the average

confidence interval width tend to be wide when parameter p close to 0.5.
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M 5 5 NTITAUANUBONY 95%

n p Normal Score AdjustW Exact Rigorous
0.05 0.2200 0.9755%* 0.9755%* 0.9755%* 0.9990*
0.07 0.2975 0.9545%* 0.9545%* 0.9980* 0.9980*
0.09 0.3780 0.9420%* 0.9420* 0.9980* 1.0000*
5 0.1 0.4000 0.9600%* 0.9600%* 0.9900* 0.9990*
0.2 0.6650 0.9445%* 0.9445%* 0.9955* 0.9955*
0.3 0.7985 0.9695%* 0.9695%* 0.9980%* 0.9980*
0.4 0.8265 0.9925%* 0.9925%* 0.9925%* 0.9925%*
0.5 0.8365 0.9430%* 0.9430%* 1.0000* 1.0000*
0.05 0.3500 0.9500* 0.9900* 0.9900* 1.0000*
0.07 0.5035 0.9725%* 0.9725%* 0.9970%* 0.9970*
0.09 0.5905 0.9465%* 0.9465%* 0.9920%* 1.0000*
10 0.1 0.6380 0.9420%* 0.9420%* 0.9820%* 0.9960%*
0.2 0.8665 0.9640%* 0.9640%* 0.9640%* 0.9990*
0.3 0.8600 0.9433* 0.9667* 0.9433* 0.9967*
0.4 0.8930 0.9850%* 0.9850%* 0.9850%* 0.9945%*
0.5 0.8815 0.9760%* 0.9760%* 0.9760%* 0.9995%*
0.05 0.6860 0.9500%* 0.9840%* 0.9840%* 0.9980*
0.07 0.7650 0.9520%* 0.9520%* 0.9875%* 0.9985*
0.09 0.8465 0.9655%* 0.9655%* 0.9920%* 0.9990*
20 0.1 0.8790 0.9535* 0.9535* 0.9865* 0.9975%*
0.2 0.9145 0.9460* 0.9460* 0.8510 0.9965*
0.3 0.9395 0.9635* 0.9635* 0.9080 0.9900*
0.4 0.9235 0.9590%* 0.9590%* 0.8170 0.9970*
0.5 0.9590* 0.9590* 0.9590* 0.8590 0.9960*
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n p Normal Score AdjustW Exact Rigorous
0.05 0.8050 0.9530%* 0.9890* 0.9890* 0.9990%*

0.07 0.8920 0.9550%* 0.9895%* 0.9895%* 1.0000*

0.09 0.9415 0.9565* 0.9565%* 0.9565%* 0.9985*

30 0.1 0.8350 0.9875%* 0.9875%* 0.9475%* 1.0000%*
0.2 0.9385 0.9575%* 0.9575%* 0.9240 0.9920%*

0.3 0.9340 0.9500* 0.9500* 0.8370 0.9915*

0.4 0.9240 0.9550%* 0.9550%* 0.7825 0.9890*

0.5 0.9590* 0.9590* 0.9590* 0.8370 0.9950*

0.05 0.8795 0.9875* 0.9875* 0.9210 1.0000*

0.07 0.8995 0.9750%* 0.9750%* 0.8270 0.9890*

0.09 0.9575%* 0.9425%* 0.9645%* 0.9165 0.9945%*

70 0.1 0.9200 0.9500%* 0.9800* 0.7900 0.9900%*
0.2 0.9240 0.9300 0.9300 0.8835 0.9830%*

0.3 0.9015 0.9080 0.9080 0.8805 0.9740%*

0.4 0.9140 0.9345 0.9345 0.8415 0.9880*

0.5 0.8800 0.9310 0.9310 0.7925 0.9945%*

0.05 0.9095 0.9850%* 0.9850%* 0.8220 0.9950%*

0.07 0.9300 0.9805* 0.9805%* 0.7545 0.9875%*

0.09 0.9465%* 0.9565%* 0.9565%* 0.8355 0.9885%*

100 0.1 0.9460* 0.9470%* 0.9620%* 0.8000 0.9970%*
0.2 0.9130 0.9180 0.9315 0.8880 0.9895%*

0.3 0.8955 0.8765 0.8960 0.7995 0.9795*

0.4 0.8910 0.8910 0.8910 0.7855 0.9915%*

0.5 0.8900 0.8900 0.8900 0.8900 0.9925%*
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n p Normal Score AdjustW Exact Rigorous
0.05 0.9860* 0.9970%* 0.9970%* 0.9345 1.0000*
0.07 0.9725%* 0.9930%* 0.9930%* 0.9320 0.9995%*
0.09 0.9730%* 0.9785%* 0.9785%* 0.9305 1.0000*
500 0.1 0.9605%* 0.9825%* 0.9825%* 0.9275 1.0000*
0.2 0.9335 0.9380 0.9380 0.6935 0.9830%*
0.3 0.8985 0.9125 0.9125 0.6995 0.9810*
0.4 0.8875 0.8875 0.8875 0.7070 0.9865*
0.5 0.8800 0.8800 0.8800 0.7495 0.9860*
0.05 0.9885* 0.9940* 0.9940* 0.9380 0.9995*
0.07 0.9905* 0.9900* 0.9900%* 0.8725 0.9995*
0.09 0.9660* 0.9725%* 0.9725%* 0.8270 0.9945%*
1000 0.1 0.9620%* 0.9635* 0.9635%* 0.8245 0.9880*
0.2 0.9320 0.9350 0.9350 0.8650 0.9845%*
0.3 0.9145 0.9130 0.9130 0.8975 0.9775*
0.4 0.9255 0.9300 0.9300 0.9300 0.9905*
0.5 0.9070 0.9070 0.9070 0.9165 0.9825*
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5 - NAAN p NAAT p A p NNAT p
10 - NNAT p NNAT p NnA p NNA1 p
20 0.5 NNAN p NNAT p 0.05-0.1 NNAN p
30 0.5 NNAT p NNAT p 0.05-0.1 NNAT p
70 0.09 0.05-0.1 0.05-0.1 - NNAT p
100 0.09 - 0.1 0.05-0.1 0.05-0.1 - NNAT p
500 0.05-0.1 0.05-0.1 0.05-0.1 - NNAT p
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n p Normal Score AdjustW Exact Rigorous
0.05 0.2233 0.9770 0.9900* 1.0000%* 1.0000*
0.07 0.2940 0.9535 0.9981* 0.9980* 1.0000*
0.09 0.3635 0.9295 0.9935%* 1.0000* 1.0000*
5 0.1 0.4080 0.9885%* 0.9885%* 0.9995%* 0.9995%*
0.2 0.6585 0.9940* 0.9940* 0.9995* 0.9995*
0.3 0.7925 0.9985%* 0.9985%* 0.9985%* 1.0000*
0.4 0.9125 0.9930%* 0.9930%* 1.0000%* 1.0000*
0.5 0.9365 1.0000* 1.0000* 1.0000* 1.0000*
0.05 0.3990 0.9880* 0.9880* 0.9990* 1.0000*
0.07 0.5150 0.9900* 0.9980* 0.9980* 1.0000*
0.09 0.5960 0.9920* 0.9920* 1.0000* 1.0000*
10 0.1 0.6415 0.9865* 0.9865%* 0.9985%* 1.0000%*
0.2 0.8600 0.9900* 0.9950%* 0.9950%* 1.0000%*
0.3 0.9515 0.9910%* 0.9910%* 0.9875%* 1.0000%*
0.4 0.9420 0.9865* 0.9865* 0.9955%* 1.0000*
0.5 0.8960 0.9920* 0.9920%* 1.0000* 1.0000*
0.05 0.6475 0.9890* 1.0000* 1.0000* 1.0000*
0.07 0.7745 0.9875* 0.9875%* 0.9975%* 0.9995%*
0.09 0.8565 0.9890* 0.9905* 0.9905* 0.9995%*
20 0.1 0.8745 0.9865* 0.9865* 0.9865* 1.0000*
0.2 0.9280 0.9890* 0.9890* 0.8995 0.9985*
0.3 0.9630 0.9940* 0.9880* 0.9385 0.9990*
0.4 0.9835 0.9905%* 0.9905%* 0.8965 1.0000*
0.5 0.9550 0.9965* 0.9965* 0.9550 1.0000*




4
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n p Normal Score AdjustW Exact Rigorous
0.05 0.7990 0.9905%* 0.9985%* 0.9985%* 1.0000%*

0.07 0.9010 0.9895* 0.9985%* 0.9895%* 1.0000*

0.09 0.9500 0.9915%* 0.9995%* 0.9660 1.0000*

30 0.1 0.9625 0.9870%* 0.9970%* 0.9370 1.0000*
0.2 0.9485 0.9865%* 0.9865%* 0.9480 1.0000*

0.3 0.9610 0.9805 0.9805 0.9175 0.9995*

0.4 0.9720 0.9835 0.9835 0.9835 0.9980*

0.5 0.9540 0.9845 0.9845 0.9540 0.9980*

0.05 0.8820 0.9865* 0.9960* 0.9265 1.0000*

0.07 0.9590 0.9900* 0.9995%* 0.8460 1.0000*

0.09 0.9530 0.9785 0.9890* 0.9360 1.0000*

70 0.1 0.9340 0.9690 0.9800 0.7665 0.9955%*
0.2 0.9605 0.9765 0.9805 0.9355 0.9910%*

0.3 0.9700 0.9670 0.9765 0.9245 0.9975%*

0.4 0.9710 0.9820 0.9820 0.9425 0.9990%*

0.5 0.9825 0.9825 0.9825 0.9825 0.9995%*

0.05 0.9775 0.9985%* 0.9995%* 0.8215 1.0000*

0.07 0.9390 0.9930%* 0.9955%* 0.7900 0.9990*

0.09 0.9495 0.9860 0.9895%* 0.8520 0.9985*

100 0.1 0.9670 0.9745 0.9790 0.8305 0.9975%*
0.2 0.9675 0.9820 0.9765 0.9280 0.9910%*

0.3 0.9740 0.9765 0.9840 0.9020 1.0000*

0.4 0.9750 0.9835 0.9835 0.9135 1.0000*

0.5 0.9810 0.9810 0.9810 0.9045 1.0000*
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4
M1319N 5 (AD)

n p Normal Score AdjustW Exact Rigorous
0.05 0.9945%* 1.0000* 0.9990%* 0.9480 1.0000*

0.07 0.9925%* 0.9995%* 0.9965%* 0.9700 1.0000*

0.09 0.9670 0.9805 0.9805 0.9670 1.0000*

500 0.1 0.9840 0.9825 0.9830 0.9580 0.9990*
0.2 0.9680 0.9700 0.9735 0.8480 0.9975*

0.3 0.9525 0.9530 0.9575 0.8595 0.9945%*

0.4 0.9550 0.9595 0.9595 0.8775 0.9980*

0.5 0.9515 0.9635 0.9515 0.8495 1.0000*

0.05 0.9950* 1.0000* 0.9990* 0.9840 1.0000*

0.07 0.9950%* 0.9960* 0.9960%* 0.9765 1.0000*

0.09 0.9770 0.9860 0.9845 0.9350 1.0000*

1000 0.1 0.9680 0.9805 0.9770 0.9265 0.9990%*
0.2 0.9785 0.9795 0.9795 0.9640 0.9985*
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n p Normal Score AdjustW Exact Rigorous
0.05 0.2335 0.9755 0.9995%* 1.0000%* 1.0000*
0.07 0.3065 0.9530 0.9980* 1.0000* 1.0000*
0.09 0.3705 0.9925 0.9925 1.0000* 1.0000*
5 0.1 0.4010 0.9945 0.9945 0.9995%* 1.0000*
0.2 0.6430 0.9900 0.9900 0.9995%* 1.0000*
0.3 0.7855 0.9975 0.9975 1.0000* 1.0000*
0.4 0.9195 0.9910 0.9910 1.0000* 1.0000*
0.5 0.9325 1.0000* 1.0000* 1.0000* 1.0000*
0.05 0.3965 0.9865 1.0000* 1.0000* 1.0000*
0.07 0.5075 0.9710 0.9980* 1.0000* 0.9965%*
0.09 0.6060 0.9910 0.9995* 0.9995%* 1.0000%*
10 0.1 0.6485 0.9905 1.0000* 1.0000* 1.0000%*
0.2 0.8730 0.9925 0.9925 0.9983* 1.0000*
0.3 0.9630 0.9925 0.9925 1.0000* 1.0000*
0.4 0.9320 0.9860 0.9860 1.0000* 1.0000*
0.5 0.9815 0.9995%* 0.9815 0.9995%* 1.0000*
0.05 0.6520 0.9880 0.9990* 1.0000* 1.0000*
0.07 0.7695 0.9890 0.9995%* 0.9995%* 1.0000*
0.09 0.8645 0.9900 0.9990* 0.9905 1.0000*
20 0.1 0.8940 0.9835 0.9980* 0.9850 1.0000*
0.2 0.9270 0.9860 0.9970 0.9060 1.0000*
0.3 0.9560 0.9895 0.9835 0.9950 1.0000*
0.4 0.9825 0.9875 0.9875 0.9010 1.0000*
0.5 0.9530 0.9970 0.9970 0.9555 1.0000*
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0.05 0.7995 0.9890 1.0000* 0.9995%* 1.0000%*
0.07 0.8910 0.9860 1.0000* 0.9890 1.0000*
0.09 0.9445 0.9930 0.9995%* 0.9645 1.0000*
30 0.1 0.9645 0.9955 1.0000* 0.9465 1.0000*
0.2 0.9540 0.9830 0.9915 0.9565 1.0000*
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0.05 0.9785 0.9990* 0.9995* 0.9295 1.0000*
0.07 0.9600 0.9980* 1.0000* 0.9880 1.0000*
0.09 0.9555 0.9895 0.9935 0.9325 1.0000*
70 0.1 0.9710 0.9865 0.9820 0.8910 1.0000*
0.2 0.9645 0.9770 0.9825 0.9470 1.0000%*
0.3 0.9660 0.9670 0.9735 0.9560 1.0000%*
0.4 0.9730 0.9855 0.9855 0.9960 1.0000*
0.5 0.9775 0.9775 0.9775 0.9975 1.0000%*
0.05 0.9755 0.9980* 1.0000* 0.9895 1.0000*
0.07 0.9745 0.9980* 0.9990* 0.9020 1.0000*
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0.4 0.9635 0.9715 0.9715 0.9765 1.0000*
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0.05 0.9970 1.0000%* 1.0000* 0.9910 1.0000*
0.07 0.9940 0.9985%* 0.9980%* 0.9890 1.0000*
0.09 0.9850 0.9990%* 0.9970 0.9760 1.0000*
500 0.1 0.9950 0.9985%* 0.9870 0.9670 1.0000*
0.2 0.9835 0.9865 0.9840 0.9220 1.0000*
0.3 0.9630 0.9695 0.9670 0.9325 0.9985*
0.4 0.9750 0.9760 0.9750 0.9585 1.0000*
0.5 0.9710 0.9710 0.9710 0.9520 1.0000*
0.05 0.9990* 1.0000* 1.0000* 0.9935 1.0000*
0.07 1.0000* 1.0000* 1.0000* 0.9950 1.0000*
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0.2 0.9905 0.9910 0.9915 0.9935 0.9995*
0.3 0.9820 0.9850 0.9835 0.9945 0.9995*
0.4 0.9850 0.9835 0.9850 0.9970 0.9995*
0.5 0.9720 0.9720 0.9720 0.9940 0.9990%*
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0.05 -- 0.4541** 0.5442 0.5463 0.6488
0.07 - 0.4538** 0.5370 0.5810 0.6689
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n p Normal Score AdjustW Exact Rigorous
0.05 - -- 0.6566** 0.6900 0.7765
0.07 - - 0.6705** 0.7029 0.7955
0.09 - - 0.6744** 0.7185 0.8136
5 0.1 - 0.5718** 0.6743 0.7251 0.8224
0.2 -- 0.6213** 0.7080 0.7806 0.8939
0.3 -- 0.6960** 0.8113 0.8207 0.9458
0.4 -- 0.6733** 0.7415 0.8457 0.9759
0.5 - 0.6825%* 0.7496 0.8527 0.9846
0.05 -- 0.3914%* 0.4629 0.4296 0.5529
0.07 -- 0.4093** 0.4826 0.4579 0.5785
0.09 -- 0.4250%* 0.4889 0.4812 0.6012
10 0.1 -- 0.4302%** 0.4919 0.4933 0.6141
0.2 -- 0.4946** 0.5422 0.5775 0.7094
0.3 -- 0.5339** 0.5733 0.6007 0.7677
0.4 -- 0.5579** 0.5916 0.6401 0.8062
0.5 -- 0.5693** 0.6016 0.6456 0.8193
0.05 - 0.2660** 0.3089 0.2946 0.3724
0.07 - 0.2851** 0.3200 0.3158 0.4021
0.09 - 0.3008** 0.3376 0.3349 0.4243
20 0.1 -- 0.3094 % 0.3405 0.3357 0.4396
0.2 - 0.3748%* 0.3969 -- 0.5342
0.3 -- 0.4541%* 0.4799 -- 0.5943
0.4 -- 0.4769** 0.5038 -- 0.6292
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0.05 -- 0.2107** 0.2382 0.2363 0.2944
0.07 -- 0.2295%* 0.2548 0.2552 0.3228
0.09 -- 0.2478** 0.2707 - 0.3490
30 0.1 -- 0.2537** 0.2764 - 0.3599
0.2 -- 0.3139** 0.3271 - 0.4478
0.3 -- -- -- -- 0.5032**
0.4 -- -- -- -- 0.5320**
0.5 -- -- -- -- 0.5423%*
0.05 -- 0.1285** 0.1390 -- 0.1812
0.07 -- 0.1455%* 0.1550 -- 0.2049
0.09 -- -- 0.1666** -- 0.2251
70 0.1 -- -- -- -- 0.2342**
0.2 -- -- -- -- 0.3008**
0.3 -- -- -- -- 0.3425%*
0.4 -- -- -- -- 0.3655**
0.5 -- -- -- -- 0.373%*
0.05 -- -- -- -- 0.1490
0.07 -- 0.1215%* 0.1265 - 0.1701
0.09 -- -- 0.1377** - 0.1878
100 0.1 -- -- -- -- 0.1957**
0.2 -- -- -- -- 0.2534**
0.3 -- -- -- -- 0.2904**
0.4 -- -- -- -- 0.3097**
0.5 -- -- -- -- 0.3160**
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0.05 0.0450** 0.0460 0.0465 -- 0.0643
0.07 0.0526** 0.0534 0.0538 - 0.0747
0.09 -- -- -- -- 0.0834**
500 0.1 -- -- -- -- 0.0872%*
0.2 -- -- -- -- 0.1158**
0.3 -- -- -- -- 0.1319%*
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0.2 -- -- -- -- 0.0821**
0.3 -- -- -- -- 0.0938**
0.4 -- -- -- -- 0.1003%**
0.5 -- -- -- -- 0.1023**
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‘Calculation of Interval Estimation Method
Private Sub Commandl_Click()
Dim N As Integer, L As Integer, I As Integer, J As Integer
Dim Num1 As Double, Num2 As Double, Num3 As Double, Num4 As Double, Num5 As Double
Dim Suml As Double, Sum2 As Double, Sum3 As Double, Sum4 As Double, Sum5 As Double
Dim NumY As Double, vRnd As Double, P As Double
Dim str As String
If varN.Text <> "" Then

P = Val(varP.Text)

N = Int(varN.Text)

L = Int(varL.Text)

Pro.Max =L

Pro.Value =0

Numl =0

Num2 =0

Num3 =0

Num4 =0

NumS5 =0

NumU =0

NumL =0

Suml =0

Sum2 =0

Sum3 =0

Sum4 =0

Sum5 =0



Listing.Clear
total. Text =""
Listl.Clear

List2.Clear

‘A Generator for Binomial Distribution
Private Sub Commandl_Click()
Dim N As Integer, L As Integer, I As Integer, J As Integer
Dim NumY As Double, vRnd As Double, P As Double
Dim str As String
ForI=1ToL
NumY =0
Listl.AddItem "--" & I & "--"
List2.AddItem "--" & I & "--"
ForJ=1ToN
Randomize Timer
vRnd = Rnd
str = Format(vRnd, "0.0000")
Listl.AddItem str
If vRnd <= P Then
str = Format(vRnd, "0.0000")
List2.AddItem str
NumY = NumY + 1
End If

Next

102
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(4
74 \

‘ﬁuc‘{immmaﬁmammg#mﬁ"uﬂqummﬂﬁmai p
If Cal_normal(NumY, N, P) = True Then
Numl = Numl + 1
End If
Suml = SumI + (NumU - NumL)
s s e e e ke e ks s s e e e ok ok ks s s s e s ko ok ks
If Cal_score(NumY, N, P) = True Then
Num2 = Num?2 + 1
End If
Sum2 = Sum?2 + (NumU - NumL)
sfe sk sfe sk she sk ske sk ske sk ske sk sk sk sk sk sk sk sk skeoske stk stk sk sk skokoskokoskokoskokosk
If Cal_adjustwald(NumY, N, P) = True Then
Num3 =Num3 + 1
End If
Sum3 = Sum3 + (NumU - NumL)
sfe sk sk sk sk sk sk sk sk sk sk skeosk skeoske skeoskeoskeoskeoskeoskoskeoskeosteosk stk sk skeokoskokoskokoskoskosk
If Cal_exact(NumY, N, P) = True Then
Num4 = Num4 + 1
End If
Sum4 = Sum4 + (NumU - NumL)
sk sk sk sk sk sk sk sk sk sk sk skeosk skeske skeoske skt skt skt sk skeoskeoskoskeoskoskoskoskoskoskoskoskosk
If Cal_rigorous(NumY, N, P) = True Then
Num5 = Num5 + 1
End If

Sum5 = Sum5 + (NumU - NumL)

steste sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk skoskoskoskokokoskokokokokoskokokoskokokoskokokok
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nnuasanadnlszansnnnieiianmnaass
Numl =Numl /L
Num2 =Num2/L
Num3 =Num3 /L
Num4 =Num4 /L
Num5 =Num5/L
reCal(0).Text = Format(Num1, "0.0000")
reCal(1).Text = Format(Num2, "0.0000")
reCal(2).Text = Format(Num3, "0.0000")
reCal(3).Text = Format(Num4, "0.0000")

reCal(4).Text = Format(Num5, "0.0000")

nnamanun iy
If Num!1 >= T(Combol.ListIndex) Then
Suml = Suml /L
reCalT(0).Text = Format(Suml, "0.0000")
Else
reCalT(0).Text = i PHARTYL
End If
s s e e e ke e ks s s e e e ok o ks s s s e e ek ok ok ko
If Num2 >= T(Combo1.ListIndex) Then
Sum2 = Sum2 /L
reCalT(1).Text = Format(Sum2, "0.0000")
Else
reCalT(1).Text = YA
End If

st st st sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk kot kot ok kokokokokokokokokokokokok



105

If Num3 >= T(Combol.ListIndex) Then

Sum3 = Sum3 /L

reCalT(2).Text = Format(Sum3, "0.0000")
Else

reCalT(2).Text = "dAe/4e0"
End If
s s e e et o ks s s sk e ok ok ks s sk ok o ok koo
If Num4 >= T(Combol.ListIndex) Then

Sum4 = Sum4 / L

reCalT(3).Text = Format(Sum4, "0.0000")
Else

reCalT(3).Text = "4Ae/4e0"
End If
s otttk sk ok R sk kR ook
If Num5 >= T(Combo1.ListIndex) Then

Sum5 = Sum5 /L

reCalT(4).Text = Format(Sum5, "0.0000")
Else

reCalT(4). Text = "dA&/4e0"

End If

seskeoskoskoskoskoskoskoskoskosk sk skoskoskoskoskoskoskoskoskoskokokokokokokokokokokokokokokokok

FAanFumsannaisind
Private Function Cal _normal(ByVal gen As Integer, ByVal N As Integer, ByVal P As Double)
As Boolean
Dim PP As Double, PL As Double, PU As Double, term As Double
NumU =0

NumL =0



If gen >= 0 Then

PP=gen/N

term = Z(Combo1.ListIndex) * Sqr(PP * (1 - PP) / N)

PL =PP - term
PU =PP + term
If PL <= P And PU >=P Then
NumL =PL
NumU = PU
Cal normal = True
Else
Cal normal = False
End If
Else
Cal normal = False
End If

End Function

d o o Ay d
‘W&nmum‘;mmmaﬁaﬂm
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Private Function Cal score(ByVal gen As Integer, ByVal N As Integer, ByVal P As Double) As

Boolean

Dim PP As Double, QQ As Double, ZZ As Double, PL As Double, PU As Double

Dim term1 As Double, term2 As Double, term3 As Double

NumL =0
NumU =0

If gen >= 0 Then
PP=gen/N

QQ=1-PP

77 = 7Z(Combol.ListIndex) * Z(Combol.ListIndex)

terml =2 * N * PP)+ ZZ
term2 = Sqr((4 * N * PP * QQ) + ZZ)
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term3 =2 * (N + Z7)
PL = (term1 - (Z(Combol.ListIndex) * term2)) / term3
PU = (term1 + (Z(Combol.ListIndex) * term2)) / term3
If PL <= P And PU >=P Then
NumL =PL
NumU = PU
Cal_score = True
Else
Cal_score = False
End If
Else
Cal_score = False
End If

End Function

lanFumsmuradtlsumvesnan
Private Function Cal_adjustwald(ByVal gen As Integer, ByVal N As Integer, ByVal P As
Double) As Boolean
Dim PM As Double, PL As Double, PU As Double, term As Double
NumU =0
NumL =0
If gen >= 0 Then
PM = (gen +2) /(N + 4)
term = Z(Combo1.ListIndex) * Sqr(PM * (1 - PM) / (N + 4))
PL =PM - term
PU =PM + term
If PL <= P And PU >=P Then
NumL =PL
NumU = PU

Cal_adjustwald = True
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Else
Cal_adjustwald = False
End If
Else
Cal_adjustwald = False
End If

End Function

FAanFumsmadsidnudn
Private Function Cal_exact(ByVal gen As Integer, ByVal N As Integer, ByVal P As Double) As
Boolean
Dim PL As Double, PU As Double
Dim al As Integer, a2 As Integer, a3 As Integer, a4 As Integer
Dim A11 As Double, A22 As Double, A33 As Double, A44 As Double, CCC As Double
NumU =0
NumL =0
If gen >= 0 Then
al =2 * gen
a2=2%*((N-gen)+1)
a3=2* (N - gen)
ad=2%*(gen+1)
CCC = Combol.Text
Ifal <=0 Thenal =1
Ifa2 <=0 Thena2 =1
Ifa3 <=0 Thena3 =1

Ifa4 <=0 Thenad =1

If CCC=0.1 Then
Ifal > 10 Then

All=18
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Ifal > 10 And al <12 Then A11 =11
Ifal > 12 And al <15 Then A11 =12
Ifal > 15 And al <20 Then A11 =13
Ifal >20 And al <24 Then A11 =14
Ifal >24 And al <30 Then A11=15
Ifal >30 And al <60 Then A11 =16
Ifal > 60 And al <120 Then Al11 =17
Ifal > 120 Then A11 =18
Else
All =al

End If

Ifa2 > 10 Then
A22=18
Ifa2 > 10 And a2 <12 Then A22 =11
Ifa2 > 12 And a2 <15 Then A22 =12
Ifa2 > 15 And a2 <20 Then A22 =13
Ifa2 >20 And a2 <24 Then A22 =14
If a2 > 24 And a2 <30 Then A22 =15
If a2 > 30 And a2 <60 Then A22 =16
Ifa2 > 60 And a2 <120 Then A22 =17
Ifa2 > 120 Then A22 =18
Else
A22 =a2

End If

Ifa3 > 10 Then
A33=18
Ifa3>10 And a3 <12 Then A33 =11
Ifa3>12 And a3 <15 Then A33 =12
Ifa3 > 15 And a3 <20 Then A33 =13

Ifa3 > 20 And a3 <24 Then A33 = 14
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If a3 > 24 And a3 <30 Then A33 =15
Ifa3 > 30 And a3 < 60 Then A33 =16
Ifa3 > 60 And a3 < 120 Then A33 =17
Ifa3 > 120 Then A33 =18
Else
A33=a3
End If
If a4 > 10 Then
Ad44=18
If a4 > 10 And a4 <12 Then A44 =11
If a4 > 12 And a4 <15 Then A44 =12
If a4 > 15 And a4 <20 Then A44 =13
Ifa4 > 20 And a4 < 24 Then A44 = 14
If a4 > 24 And a4 <30 Then A44 =15
If a4 > 30 And a4 < 60 Then A44 =16
If a4 > 60 And a4 < 120 Then A44 =17
Ifa4 > 120 Then A44 = 18
Else
Ad4 = a4
End If
PL = (gen * F95(A11, A22)) /(N - gen + 1) + (gen * F95(A11, A22)))
PU = (gen+ 1)/ ((gen + 1) + ((N - gen) * F95(A33, A44)))
PL = Format(PL, "0.0000")
PU = Format(PU, "0.0000")
P = Format(P, "0.0000")
If PL <= P And PU >=P Then
NumL =PL
NumU = PU
Cal_exact = True

Else
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Cal_exact = False
End If
End If
Else
Cal_exact = False
End If

End Function

AanFumsmnaiSgasusiug
Private Function Cal rigorous(ByVal gen As Integer, ByVal N As Integer, ByVal P As Double)
As Boolean
Dim PP As Double, PL As Double, PU As Double, C As Double
Dim term As Double, term1 As Double, term2 As Double, term3 As Double
NumU =0
NumL =0
If gen >= 0 Then
PP=gen/N
C=9/(8 * LN(Combol.ListIndex))
terml = Sqr(1 + (4 * C * gen * (1 - PP)))
term2 =1+ (C * N)
term3 =1 - (2 * PP)
PL=PP +((3/4) * ((term3 - term1) / term?2))
PU=PP+((3/4) * ((term3 + term1) / term2))
If PL <= P And PU >=P Then
NumL =PL
NumU = PU
Cal_rigorous = True
Else
Cal_rigorous = False

End If



Else

Cal_rigorous = False

End If

End Function
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Option Explicit

Dim Z(4) As Double, T(4) As Double, LN(4) As Double
Dim F95(20, 20) As Double, F975(20, 20) As Double

Dim F995(20, 20) As Double, F9995(20, 20) As Double

Private Sub Form_Load()

Z(0) = 1.645
T(0) =0.889
LN(0) =2.996

F95(1, 1) = 0.0062
F95(2, 1) = 0.054
F95(3, 1) = 0.0987
F95(4, 1) =0.1297
F95(5,1)=0.1513
F95(6, 1) =0.167
F95(7,1)=0.1788
F95(8, 1) =0.1881
F95(9, 1) =0.1954
F95(10, 1) =0.2014
F95(11,1)=0.2106
F95(12, 1) = 0.2201
F95(13, 1) =0.2298

F95(14, 1) = 0.2348

'12
'15
20

24
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F95(15,1)=0.2398  '30
F95(16, 1) =0.2499  '60
F95(17,1)=0.2551  '120

F95(18, 1) =0.2597  'infinity

o a1 F duananda1danaluaisia F lae F95(1,1) wuneds mENAOL = 0.1 0
dfl = 1 uag df2 = 1 uag F95(11,1)=0.2106 '12 WU1EDI MEFAOL = 0.1 N dfl = 12

1 [ $ @ [ Y <3 P [ 09/’
way df2 =1 uAwniu 02106 Feludlrednaldsunsuiiszuaaalfiviuuan dr =1 mniu
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