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The objective of this research is to compare the estimation methods of confidence intervals for odds
ratio in logistic regression model. The estimation methods are Classical Method (CLASSIC), Pivotal Quantity
Method (PIVOT) and Bayesian Method (BAYES). The criterion of comparison is confidence levels and
average lengths of confidence interval. There are one independent variable, Bernolli and Exponential
distribution. Levels of parameters ﬂo is 1.0 and 181 are 0.3, 0.5, 0.7, 0.9, 1.0 and 1.5. For BAYES method,
pior distribution of ﬂl is Uniform distribution ( ,31 o~ U(O,l) ). The given confidence coefficient values 0.90,
0.95 and 0.99. The sample sizes are 20, 30, 40, 50, 60, 70, 80, 90 and 100. The study used data from simulation
and used the Monte Carlo method to compute the average lengths of confidence intervals. The experiment was

repeated 1,000 times under each situations.

The results of this research are as follows:

1. The confidence levels.
For all situations , the confidence levels for all estimation methods are not lower than the given

confidence coefficients values (0.90, 0.95, 0.99)

2. The average lengths of confidence interval.
For all situations, the average lengths of confidence interval of PIVOT method is shortest.
Whereas the average lengths of confidence interval of CLASSIC method and BAYES method are nearly the
same.
For all situations, large sample sizes, the average lengths of confidence interval for all estimation

methods are nearly the same.
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40 0.962 0.912 0.964 0.990 0.967 0.990 0.998 0.996 0.998
50 0.957 0.924 0.960 0.986 0.960 0.987 0.998 0.995 0.998
1.5 60 0.954 0.913 0.957 0.976 0.957 0.976 0.995 0.990 0.995
70 0.956 0.915 0.958 0.971 0.958 0.971 0.994 0.990 0.994
80 0.948 0.919 0.953 0.979 0.953 0.981 0.996 0.990 0.996
920 0.958 0.911 0.963 0.990 0.963 0.990 0.998 0.996 0.998
100 0.948 0.908 0.948 0.966 0.958 0.966 0.990 0.987 0.990
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A1939U049 YUIANIBENY
- P 0.90 0.95 0.99
WINUABT [ N
CLASSIC PIVOT BAYES CLASSIC PIVOT BAYES CLASSIC PIVOT BAYES

20 0.895 0.892 0911 0.968 0.954 0971 0.998 0.993 0.998
30 0.895 0.890 0.904 0.944 0.942 0.949 0.989 0.988 0.989
40 0.894 0.889 0.899 0.945 0.941 0.952 0.990 0.989 0.990
50 0.895 0.890 0.902 0.944 0.842 0.956 0.990 0.988 0.990

0.3 60 0.893 0.889 0.901 0.944 0.941 0.952 0.989 0.987 0.989
70 0.896 0.890 0.899 0.945 0.941 0.953 0.990 0.987 0.990
80 0.892 0.887 0.897 0.948 0.943 0.950 0.990 0.988 0.990
90 0.893 0.889 0.899 0.952 0.946 0.955 0.989 0.987 0.989
100 0.895 0.890 0.898 0.953 0.949 0.952 0.989 0.988 0.989
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193909 | VMIARIBENS
- P 0.90 0.95 0.99
WINUABT [ N
CLASSIC | PIVOT | BAYES | CLASSIC | PIVOT | BAYES | CLASSIC | PIVOT | BAYES

20 0.901 0.895 0913 0.969 0.951 0.970 0.998 0.993 0.998
30 0.897 0.890 0.905 0.946 0.942 0.956 0.988 0.987 0.988
40 0.892 0.890 0.903 0.948 0.944 0.953 0.990 0.987 0.990
50 0.897 0.889 0.904 0.946 0.943 0.956 0.989 0.988 0.989

0.5 60 0.896 0.890 0.902 0.949 0.945 0.958 0.991 0.989 0.991
70 0.896 0.892 0.901 0.949 0.943 0.956 0.990 0.989 0.990
80 0.893 0.890 0.903 0.951 0.943 0.956 0.989 0.988 0.989
920 0.894 0.892 0.905 0.955 0.945 0.959 0.990 0.989 0.990
100 0.896 0.892 0.903 0.956 0.947 0.958 0.990 0.989 0.990
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193909 | VMIARIBENS
- P 0.90 0.95 0.99
WINUABT [ N
CLASSIC | PIVOT | BAYES | CLASSIC | PIVOT | BAYES | CLASSIC | PIVOT | BAYES
20 0.908 0.899 0.918 0.961 0.948 0.961 0.998 0.994 0.998
30 0.899 0.892 0.905 0.947 0.942 0.955 0.989 0.987 0.989
40 0.895 0.890 0.902 0.945 0.942 0.956 0.990 0.987 0.990
50 0.899 0.891 0.903 0.947 0.943 0.953 0.990 0.988 0.990
0.7 60 0.902 0.892 0.906 0.947 0.944 0.957 0.992 0.990 0.992
70 0.911 0.896 0.915 0.951 0.946 0.957 0.990 0.989 0.990
80 0.906 0.891 0.916 0.949 0.945 0.955 0.992 0.990 0.992
920 0.909 0.898 0.915 0.955 0.947 0.959 0.991 0.989 0.991
100 0913 0.903 0916 0.957 0.949 0.956 0.991 0.989 0.991
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193909 | VMIARIBENS
- P 0.90 0.95 0.99
WINUABT [ N
CLASSIC | PIVOT | BAYES | CLASSIC | PIVOT | BAYES | CLASSIC | PIVOT | BAYES

20 0.917 0.898 0.924 0.965 0.944 0.965 0.998 0.994 0.998
30 0.901 0.894 0.901 0.945 0.942 0.952 0.989 0.987 0.989
40 0.904 0.895 0.905 0.946 0.943 0.955 0.989 0.988 0.989
50 0.918 0.895 0.919 0.949 0.945 0.953 0.989 0.987 0.989

0.9 60 0.922 0.892 0.923 0.952 0.947 0.953 0.990 0.990 0.990
70 0.933 0.903 0.933 0.957 0.945 0.957 0.989 0.990 0.989
80 0.927 0.902 0.933 0.950 0.944 0.956 0.991 0.989 0.991
920 0.922 0.896 0.929 0.953 0.948 0.960 0.990 0.990 0.990
100 0.933 0.908 0.933 0.950 0.948 0.961 0.992 0.989 0.992
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193909 | VMIARIBENS
- P 0.90 0.95 0.99
WINUABT [ N
CLASSIC | PIVOT | BAYES | CLASSIC | PIVOT | BAYES | CLASSIC | PIVOT | BAYES
20 0.922 0.893 0.927 0.966 0.949 0.966 0.998 0.995 0.998
30 0.908 0.889 0.909 0.952 0.947 0.952 0.990 0.987 0.990
40 0.906 0.898 0.907 0.955 0.948 0.955 0.989 0.987 0.989
50 0.919 0.894 0.920 0.956 0.947 0.956 0.990 0.988 0.990
1.0 60 0.937 0.901 0.937 0.954 0.949 0.954 0.991 0.989 0.991
70 0.936 0.898 0.936 0.958 0.948 0.958 0.992 0.990 0.992
80 0.929 0.892 0.929 0.954 0.949 0.954 0.993 0.989 0.993
920 0.939 0.893 0.939 0.956 0.948 0.956 0.994 0.988 0.994
100 0.938 0.896 0.938 0.958 0.949 0.958 0.994 0.990 0.994
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193909 | VMIARIBENS
- P 0.90 0.95 0.99
WINUABT [ N
CLASSIC | PIVOT | BAYES | CLASSIC | PIVOT | BAYES | CLASSIC | PIVOT | BAYES
20 0.952 0.909 0.952 0.971 0.952 0.971 0.998 0.995 0.998
30 0.937 0.918 0.937 0.952 0.947 0.952 0.990 0.988 0.990
40 0.939 0.901 0.939 0.955 0.949 0.955 0.992 0.988 0.992
50 0.951 0.910 0.951 0.971 0.951 0.971 0.991 0.987 0.991
1.5 60 0.947 0.911 0.947 0.974 0.950 0.974 0.992 0.990 0.992
70 0.954 0.909 0.954 0.975 0.955 0.975 0.994 0.991 0.994
80 0.939 0.902 0.939 0.960 0.952 0.960 0.996 0.993 0.996
920 0.953 0.906 0.953 0.971 0.954 0.971 0.998 0.993 0.998
100 0.930 0.904 0.930 0.961 0.951 0.961 0.998 0.994 0.998
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M319h 4.3 MafSeuiouamanunamasuesresnudeii 991035 CLASSIC 35 PIVOT 1az3% BAYES imwsiimes £, 0.3,0.5,0.7,09, 1.0 uaz 1.5
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4 ] ' '
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’ ’ AN AN ALVD I IIANMT DI
19599049 YUIANIDENS
- P 0.90 0.95 0.99
WINUABT [ N
CLASSIC | PIVOT BAYES | CLASSIC | PIVOT BAYES | CLASSIC | PIVOT BAYES
20 17.3373 11.2461%* 17.6531 25.9525 17.6535% 26.1716 56.7865 41.5126* 56.8945
30 9.4440 6.8582% 9.7964 13.1074 9.8128* 13.3699 24.3968 19.1898* 24.5451
40 6.0281 4.7051* 6.3602 8.0262 6.3906* 8.2852 13.6430 11.2385% 13.8028
50 4.8918 3.9951* 5.2244 6.3596 5.2675* 6.6265 10.2472 8.7010* 10.4210
0.3 60 4.1156 3.4645% 4.4327 52716 4.4848* 5.5311 8.2127 7.1204% 8.3884
70 3.5281 3.0337* 3.8221 4.4744 3.8797* 47187 6.8144 5.9971%* 6.9845
80 3.2836 2.8760% 3.5743 4.1298 3.6410% 4.3745 6.1703 5.5034%* 6.3453
90 2.8681 2.5524%* 31341 3.5819 3.2038%* 3.8085 5.2649 4.7523* 5.4306
100 2.8943 2.5794% 3.1632 3.6130 3.2353* 3.8423 5.3050 4.7933* 5.4732
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’ ’ AI1NINEINALVDITIINNIT 0T
A1933VBY | VMNANIBENY
. 0.90 0.95 0.99
WINUABT [ N
CLASSIC | PIVOT | BAYES | CLASSIC | PIVOT | BAYES | CLASSIC | PIVOT | BAYES
20 222418 | 14.2495% | 226117 | 335853 | 22.6106% | 33.8396 | 748185 | 542731*% | 74.9416
30 12.1805 | 8.7031* 12.5935 17.0766 | 12.6096* | 17.3813 | 324840 | 25.2886* | 32.6530
40 7.9803 6.1284% 8.3852 10.7211 | 84178* | 11.0337 18.5884 | 15.1514* | 18.7776
50 6.3935 5.1615% 6.8063 8.3606 6.8552% 8.6893 13.6488 | 11.4999* | 13.8597
0.5 60 53871 4.4817* 5.7830 6.9400 5.8425% 7.2615 10.9541 | 9.4193* | 11.1685
70 4.5940 3.9067% 4.9618 5.8567 5.0279% 6.1599 9.0268 7.8815% 9.2350
80 4.2407 3.6825% 4.6060 53542 4.6839% 5.6598 8.0711 7.1536% 8.2870
90 3.7227 3.2881% 4.0608 4.6647 4.1438* 4.9510 6.9091 6.2009* 7.1162
100 3.8234 3.3728% 41638 4.7940 4.2536* 5.0863 7.1121 6.3768* 7.3234
* mnete nsanasmilszanaldmmanuenasuesranuieoiuduige
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AANNEINALVD I IIANMT DI

A039V09 | VMNAMIBEN
o 0.90 0.95 0.99
WINUABT [ N
CLASSIC | PIVOT | BAYES | CLASSIC | PIVOT | BAYES | CLASSIC | PIVOT | BAYES
20 29.9621 18.8141% 30.3945 45.9157 30.3915%* 46.2092 105.4622 75.5108* 105.6010
30 15.9539 11.1745% 16.4338 22.6550 16.4485* 23.0048 44.2968 34.0483* 44.4865
40 10.5688 7.9736* 11.0572 14.3416 11.0908* 14.7145 25.4179 20.4838* 25.6388
50 8.1795 6.5217* 8.6782 10.7645 8.7316* 11.1583 17.8243 14.8954* 18.0731
0.7 60 6.9589 5.7191%* 7.4449 9.0187 7.5113% 9.4102 14.4289 12.3043* 14.6859
70 5.9040 4.9673%* 6.3578 7.5645 6.4324* 7.9358 11.7927 10.2200* 12.0439
80 5.3907 4.6379* 5.8407 6.8351 5.9295* 7.2091 10.4041 9.1599* 10.6649
90 4.7490 4.1601* 5.1698 5.9723 5.2661* 6.3265 8.9206 7.9575* 9.1738
100 4.9253 4.2993* 5.3563 6.2045 5.4530* 6.5665 9.3048 8.2779* 9.5625
* 1INPDN ﬂiﬁﬁ%’%ﬂ”ﬁﬂixmmiﬁ’mmmmanm?;ﬂmmcﬁwmm%aﬁuﬁyuﬁqﬂ
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AANNEINALVD I IIANMT DI

A039V09 | VMNAMIBEN
o 0.90 0.95 0.99
WINUABT [ N
CLASSIC | PIVOT | BAYES | CLASSIC | PIVOT | BAYES | CLASSIC | PIVOT | BAYES
20 36.3667 22.5633% 36.8447 56.2134 36.8400* 56.5349 131.3775 93.3793* 131.5267
30 19.8892 13.7208* 20.4315 28.5181 20.4442* 28.9094 56.9060 43.3362% 57.1141
40 13.6046 10.0821%* 14.1748 18.6550 14.2081%* 19.0856 33.8253 26.9496* 34.0752
50 10.2320 8.0630%* 10.8215 13.5481 10.8787* 14.0100 22.7381 18.8574* 23.0256
0.9 60 8.6238 7.0112%* 9.1984 11.2365 9.2702* 11.6960 18.1943 15.4032* 18.4917
70 7.3770 6.1371* 7.9191 9.5030 8.0004* 9.9432 14.9971 12.8966* 15.2905
80 6.6912 5.7020%* 7.2311 8.5215 7.3293% 8.9671 13.1024 11.4576* 13.4090
90 5.9051 5.1300* 6.4148 7.4540 6.5234* 7.8804 11.2303 9.9569* 11.5314
100 6.2964 5.4316* 6.8264 7.9742 6.9341* 8.4157 12.1067 10.6787* 12.4159
* 1INPDN ﬂiﬁﬁ%’%ﬂ”ﬁﬂixmmiﬁ’mmmmanm?;ﬂmmcﬁwmm%aﬁuﬁyuﬁqﬂ

LS



M3190 4.3 (919)

AANNEINALVD I IIANMT DI

A039V09 | VMNAMIBEN
o 0.90 0.95 0.99
WINUABT [ N
CLASSIC | PIVOT | BAYES | CLASSIC | PIVOT | BAYES | CLASSIC | PIVOT | BAYES
20 56.2134 36.8400% 56.5349 66.4574 43.0479* 66.7967 158.7672 111.8024* 158.9227
30 28.5181 20.4442%* 28.9094 32.2277 22.9462* 32.6417 65.0184 49.2695%* 65.2362
40 18.6550 14.2081%* 19.0856 20.6698 15.6634* 21.1269 37.7519 29.9692* 38.0150
50 13.5481 10.8787* 14.0100 15.2399 12.1669* 15.7386 25.7775 21.2860%* 26.0852
1.0 60 11.2365 9.2702%* 11.6960 12.4010 10.1816%* 12.8925 20.2055 17.0428* 20.5213
70 9.5030 8.0004* 9.9432 10.5595 8.8445* 11.0338 16.7708 14.3649* 17.0846
80 8.5215 7.3293%* 8.9671 9.6416 8.2484% 10.1312 14.9195 12.9918* 15.2537
90 7.4540 6.5234* 7.8804 8.3255 7.2578%* 8.7926 12.5992 11.1360* 12.9271
100 7.9742 6.9341* 8.4157 8.9162 7.7124% 9.3965 13.6211 11.9640* 13.9548
* 1INPDN ﬂiﬁﬁ%’%ﬂ”ﬁﬂixmmiﬁ’mmmmanm?;ﬂmmcﬁwmm%aﬁuﬁyuﬁqﬂ
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M3190 4.3 (919)

AANNEINALVD I IIANMT DI

A039V09 | VMNAMIBEN
o 0.90 0.95 0.99
WINUABT [ N
CLASSIC | PIVOT | BAYES | CLASSIC | PIVOT | BAYES | CLASSIC | PIVOT | BAYES
20 64.9371 38.6790%* 65.5533 103.4552 65.5432* 103.8567 256.8548 178.0211* | 257.0303
30 34.5654 22.9562%* 35.2877 50.7956 35.2917* 51.3018 106.6133 79.3829* 106.8674
40 23.3637 16.7058* 24.1525 32.7117 24.1805* 33.2922 61.9852 48.3373* 62.3053
50 17.7504 13.5331* 18.6133 23.9215 18.6746* 24.5826 41.7250 33.8892* 42.1186
1.5 60 14.6601 11.5492%* 15.5029 19.4096 15.5833* 20.0694 32.5622 27.0071%* 32.9718
70 12.7249 10.2576* 13.5404 16.6481 13.6344* 17.2961 27.1997 22.9023* 27.6140
80 11.8488 9.7923%* 12.6960 15.3110 12.8154% 15.9955 24.3299 20.8308* 247818
90 10.3794 8.7907% 11.1984 13.2549 11.3385%* 13.9277 20.5067 17.8574%* 20.9652
100 10.9741 9.1781%* 11.7978 14.1003 11.9265* 14.7714 22.1212 19.0932* 22.5715
* mneda nsdinasmadszinalimanemasvestianueiudutiaa
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M319h 4.4 M3fSeuioumanuemasuesr19nudeIl 991035 CLASSIC 35 PIVOT 118233 BAYES imwsiimes £, 0.3,0.5,0.7,09, 1.0 uaz 1.5
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4 ] ' '
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’ ’ AMANNS AN ALVD I IIANMT DI
19599049 YUIANIDENS
- P 0.90 0.95 0.99
WINUABT [ N

CLASSIC | PIVOT BAYES | CLASSIC | PIVOT BAYES | CLASSIC | PIVOT BAYES
20 54.7347 29.2506* 54.9722 95.3922 54.9680* 95.5381 123.4873 87.7421*% 123.6237

30 15.3942 9.8398* 15.6739 23.4162 15.6814* 23.6152 42.7165 32.7806* 42.8973

40 9.4061 6.7119% 9.7308 13.2348 9.7473* 13.4769 25.4456 19.7211*% 25.5830

50 8.6737 6.2193* 8.9849 12.1842 9.0049* 12.4185 18.8537 15.6181* 19.0913

0.3 60 7.4227 5.6094* 7.7692 10.0647 7.7938%* 10.3297 14.6803 12.4934% 14.9358

70 6.1480 4.7743%* 6.4786 8.2139 6.5099* 8.4718 11.8127 10.2163* 12.0592

80 4.4454 3.6418* 4.7504 5.7821 4.7986* 6.0293 9.3421 7.9323% 9.5069

90 3.9853 3.3453* 4.2879 5.1157 4.3399%* 5.3636 8.0136 6.9284* 8.1821

100 3.5816 3.0578%* 3.8704 4.5615 3.9284* 4.8011 7.0196 6.1414* 7.1864

Y
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= A Aan Y l = ] 4' 9] =
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M1 4.4 (919)

AANNEINALVD I IIANMT DI

A039V09 | VMNAMIBEN
o 0.90 0.95 0.99
WINUABT [ N
CLASSIC | PIVOT | BAYES | CLASSIC | PIVOT | BAYES | CLASSIC | PIVOT | BAYES
20 70.6388 36.9056* 70.8943 125.4421 70.8898* 125.5966 285.2448 182.9881* | 285.3022
30 20.0792 12.5153* 20.3827 31.0858 20.3879* 31.2978 53.2416 38.2904* 53.3462
40 12.5233 8.7366* 12.8983 17.8636 12.9124* 18.1386 31.7147 25.0715%* 31.9285
50 11.9774 8.3442%* 12.3379 17.1227 12.3548* 17.3889 23.3634 18.1385%* 23.4995
0.5 60 10.0173 7.4058* 10.4319 13.7576 10.4560%* 14.0705 17.8120 14.3660* 17.9696
70 8.1262 6.1797%* 8.5185 10.9816 8.5491* 11.2833 14.0760 11.5489* 14.2352
80 6.2845 5.0215%* 6.6713 8.2755 6.7208* 8.5836 10.7319 9.4047* 10.9890
90 5.5187 4.5424% 5.9059 7.1507 5.9625%* 7.4637 9.1841 8.1499* 9.4327
100 4.9075 4.1090* 5.2759 6.3075 5.3389* 6.6089 8.9784 7.9962* 9.2296
* 1INPDN ﬂiﬁﬁ%’%ﬂ”ﬁﬂixmmiﬁ’mmmmanm?;ﬂmmcﬁwmm%aﬁuﬁyuﬁqﬂ
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M1 4.4 (919)

AANNEINALVD I IIANMT DI

A039V09 | VMNAMIBEN
o 0.90 0.95 0.99
WINUABT [ N
CLASSIC | PIVOT | BAYES | CLASSIC | PIVOT | BAYES | CLASSIC | PIVOT | BAYES
20 96.0996 48.9346% 96.3776 174.2729 96.3729* 174.4378 389.4613 | 246.0383* | 389.5208
30 27.4673 16.6276* 27.7957 43.4012 27.7977* 43.6249 73.2582 51.8816* 73.3657
40 16.0926 10.9603* 16.5053 23.3115 16.5162* 23.6094 35.3325 27.0228* 35.4839
50 15.3004 10.4060* 15.6946 22.2086 15.7080* 22.4949 34.0581 25.9897* 34.2071
0.7 60 13.1728 9.5374* 13.6554 18.3157 13.6776* 18.6748 25.0355 19.9119* 25.2168
70 10.4126 7.7564% 10.8620 14.2380 10.8908* 14.5788 19.2936 15.6215%* 19.4750
80 8.3382 6.4929%* 8.7925 11.1290 8.8395% 11.4847 13.7399 11.4779* 13.9385
90 7.2324 5.8421% 7.7004 9.4601 7.7591* 9.8337 11.4404 9.7603* 11.6475
100 6.4625 5.3043* 6.9102 8.3858 6.9749* 8.7472 9.9092 8.5523* 10.1136
* 1INPDN ﬂiﬁﬁ%’%ﬂ”ﬁﬂixmmiﬁ’mmmmanm?;ﬂmmcﬁwmm%aﬁuﬁyuﬁqﬂ
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M1 4.4 (919)

AANNEINALVD I IIANMT DI

A039V09 | VMNAMIBEN
o 0.90 0.95 0.99
WINUABT [ N
CLASSIC | PIVOT | BAYES | CLASSIC | PIVOT | BAYES | CLASSIC | PIVOT | BAYES
20 116.4005 58.4953% 116.6938 213.3107 116.6892* | 213.4820 703.5793 | 433.7897* | 703.6403
30 32.9322 19.5183* 33.2641 52.8517 33.2642* 53.0739 133.7035 91.9216* 133.8074
40 19.9699 13.3363* 20.4167 29.2971 20.4242%* 29.6149 61.4165 45.7576%* 61.5814
50 19.2416 12.8138* 19.6691 28.3056 19.6785%* 28.6109 59.7102 44.3696* 59.8702
0.9 60 16.3677 11.6564* 16.9092 22.9838 16.9287* 23.3819 43.8449 34.0865* 44.0642
70 13.0025 9.4881%* 13.5017 17.9964 13.5275%* 18.3701 33.2989 26.2699* 33.5122
80 10.5443 | 8.0388* 11.0598 142326 | 11.1031* | 14.6301 24.9425 | 20.2245% | 25.1832
90 9.0180 7.1704* 9.5606 11.8888 9.6194* 12.3170 19.7670 16.4837* 20.0375
100 8.1784 6.5858* 8.6998 10.7138 8.7640* 11.1292 17.5663 14.7687* 17.8336
* 1INPDN ﬂiﬁﬁ%’%ﬂ”ﬁﬂixmmiﬁ’mmmmanm?;ﬂmmcﬁwmm%aﬁuﬁyuﬁqﬂ
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M1 4.4 (919)

AANNEINALVD I IIANMT DI

A039V09 | VMNAMIBEN
o 0.90 0.95 0.99
WINUABT [ N
CLASSIC | PIVOT | BAYES | CLASSIC | PIVOT | BAYES | CLASSIC | PIVOT | BAYES
20 128.5040 63.9233% 128.8016 237.5194 128.7968* | 237.6919 796.8610 | 487.9198* | 796.9218
30 36.4292 21.3534% 36.7653 58.9541 36.7646* 59.1772 151.6402 103.5376* 151.7427
40 22.2502 14.7066* 22.7129 32.8667 22.7184* 33.1931 69.8721 51.7371* 70.0388
50 21.1836 13.9591* 21.6208 31.3832 21.6283* 31.6928 67.1711 49.5951* 67.3308
1.0 60 18.2975 12.9098* 18.8686 25.8431 18.8863* 26.2603 49.9105 38.5795%* 50.1375
70 14.2821 10.3287* 14.8019 19.8731 14.8260* 20.2598 37.1913 29.1799%* 37.4093
80 11.5186 8.7168* 12.0596 15.6083 12.1011* 16.0232 27.5814 22.2657* 27.8297
90 9.9195 7.8292% 10.4956 13.1270 10.5540%* 13.5794 22.0091 18.2664* 22.2920
100 9.0594 7.2333* 9.6150 11.9194 9.6784* 12.3595 19.7317 16.4969* 20.0117
* 1INPDN ﬂiﬁﬁ%’%ﬂ”ﬁﬂixmmiﬁ’mmmmanm?;ﬂmmcﬁwmm%aﬁuﬁyuﬁqﬂ
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M1 4.4 (919)

’ ’ AANNEINALVD I IIANMT DI
119599049 YUANIDENS
. 0.90 0.95 0.99
WINUABT [ N

CLASSIC | PIVOT BAYES | CLASSIC | PIVOT BAYES | CLASSIC | PIVOT BAYES

20 190.1104 91.2291* 190.4249 361.9763 190.4206* 362.1526 835.875 569.4582* 835.934

30 51.9356 29.1478* 52.2643 86.8763 52.2607* 87.0861 168.5075 128.5447* 168.5965

40 32.9597 20.9090* 33.4639 50.0750 33.4617* 50.4191 92.7254 61.4301* 92.8900

50 30.5581 19.3244* 31.0202 46.5572 31.0196* 46.8733 75.4607 55.9824* 75.6130

1.5 60 27.2553 18.5403* 27.9219 39.3945 27.9302* 39.8685 54.8389 45.3723* 55.0834
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| 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k sk sk sk sk sk sk sk sk ki sk sk sk sk sk sk sk ki sk sk sk sk sk sk sk sk kR kR kR R KR ROk SRR ROk Rk |

| 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k sk sk sk sk sk sk sk ki sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk ki kR kR kR OR ROk ROk R OKR |

REAL BET0,BET1VALL,MINLMEANL1,MEANL2,MEANL3,QQ1,0Q2,Q1,Q2,
REAL ZU1,ZU2,U1,UU1,UU2,EU1,FU1,BE.EERU,LOW1,LOW2,.LOW3

REAL LENGH1,LENGH2,LENGH3,MUL,P1,P2,.PY1,PY2,X,Y

REAL EP,EEP,PLPILH(2,2),HI(2,2),HIU(2,2),U(2,1),BETA0,BETA1,SQ
REAL*8 X0,PX,FX,DIF FX,XZ

INTEGER N,IX

DIMENSION BE(7),MINI(180),QQ1(180),QQ2(180),N(10)

DIMENSION VALL(200),X(200),Y(200),XE(200),XB(200),EQ1(180),EQ2(180)
DIMENSION PI(200),XX(2,2),XXI(2,2).XY(2,1),XXY(2,1)

COMMON/SEED/IX

P SET INNITIAL o]
DATA(BE(IB1),IB1=1,7)/0.3,0.5,0.7,0.9,1.0,1.2,1.5/
DATA(N(IIN),IIN=1,10)/20,20,30,40,50,60,70,80,90,100/
OPEN(1,FILE='C:\CLASS.XLS")
OPEN(2,FILE='C:\PIVOT.XLS")
OPEN(3,FILE='C:\BAYE.XLS"
OPEN(4,FILE='C:\TEST.XLS")
OPEN(5,FILE='C:\BETA1.XLS')
OPEN(6,FILE=C:\SB1.XLS')
OPEN(7,FILE='C:\LENGH.XLS")

| 3k 3k 3k 3k 3k 3k 3k 3k sk sk 3k 3k sk kK koK sk sk kK koK sk sk sk kR koK ok SRR SRk ok oKk

WRITE(*,*)"** PLEASE KEY ISEED **'
WRITE(¥, ) s stttk okt

WRITE(*,*)"** CHOOSE BINOMIAL OR EXPONENTIAL DISTRIBUTION **'
WRITE(*,*)PLEASE KEY NUMBER 1 OR 2 -->'

READ(*,*) NUM



DO 1 1IN=1,1
CALL BI(P1,XB)

CONTINUE

DO 2 IIN=2,10

DO 2 IB1=7,7

NN=N(IIN)

ALPHA=0.1

SUML1=0.0

SUML2=0.0

SUML3=0.0

SBET1=0.0

SBETA1=0.0

TEST1=0.0

TEST2=0.0

TEST3=0.0

BE0=1.0

BE1=BE(IB1)

P1=0.5

P2=2.0

IF(NUM.EQ.1) THEN
DO 4 IN=1,NN
CALL BI(P1,XB)
X(IN)=XB(IN)
EEP=BEO+BE1*X(IN)
EP=EXP(EEP)
PI(IN)=EP/(1+EP)
CONTINUE

ELSE
DO 5 IN=1,NN
CALL EXE(P2,XE)
X(IN)=XE(IN)

EEP=BEO+BE1*X(IN)
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EP=EXP(EEP)
PI(IN)=EP/(1+EP)
5 CONTINUE
ENDIF
LOOP=1000
DO 6 L1=1,LOOP
P1=0.5
P2=2.0
ICOUNT=0
VAL1=0.0
DO 8 I=1,2
U(1,1)=0.0
DO 8 J=1,2
H(1,)=0.0
8 CONTINUE
100 DO 10 IN=1,NN
RU=RAND2(IX2)
IF(RU.LE.PI(IN)) THEN
Y(IN)=1.0
ELSE
Y(IN)=0.0
END IF
10 CONTINUE
DO 12 IN=1,NN
DO 141=1,2
DO 14 J=12
IF(LEQ.1).AND.(J.EQ.1)) THEN
XX(L)=XX(L,J)+1.0
ELSE IF((.LEQ.1).AND.(J.EQ.2)) THEN
XX(ILD)=XX(L,J)+X(IN)
ELSE IF((LEQ.2).AND.(J.EQ.1)) THEN

XX(LI)=XX(I,I)+X(IN)
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16
12

18
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ELSE

XX(LI)=XX(LI+X(IN)**2

ENDIF

CONTINUE

DO 16 I=1,2
IF(LEQ.1) THEN

XY(1,1)=XY(I,1+Y(IN)
ELSE

MUL=X(IN)*Y(IN)

XY(I,1)=XY(I,1)tMUL
ENDIF

CONTINUE

CONTINUE

CALL INV(XX,XXI)

CALL MULTI(XXLXY XXY)

DO 18 I=1,2

IF(LEQ.1) THEN
BET0=XXY(L1)

ELSE
BET1=XXY(L1)

ENDIF

CONTINUE

TEST=EXP(BE1)

DO 22 IN=1,NN
EEP=BET0+BET1*X(IN)
EP=EXP(EEP)
PII=EP/(1+EP)
DELUI=Y(IN)-PII
DELU2=X(IN)*DELU1
DELH1=PII*(1-PII)
DELH2=X(IN)*DELH1

DELH4=(X(IN)**2)*DELH]1
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DO 24 1=1,2
IF(LEQ.1) THEN
U(1,1)=U(1,1)+DELU1
ELSE
U(1L,1)=U(1,1)+DELU2
ENDIF
24 CONTINUE
DO 26 1=1,2
DO 26 J=1,2
IF((LEQ.1).AND.(J.EQ.1)) THEN
H(LJ)=H(,))+((-1)*DELHI)
ELSE IF((LEQ.1).AND.(J.EQ.2)) THEN
H(,J)=H{,)+((-1)*DELH2)
ELSE IF(LEQ.2).AND.(J.EQ.1)) THEN
H(1,J)=H(1,7)+((-1)*DELH2)
ELSE
H(L,J)=H(L,)+((-1)*DELH4)
ENDIF
26 CONTINUE
22 CONTINUE
CALL INV(H,HI)
CALL MULTI(HI,U,HIU)
BETA0=BET0-HIU(1,1)
BETA1=BET1-HIU(2,1)
SBETA1=SBETA1+BETA1
DO 28 I=1,2
U(1,1)=0.0
DO 28 J=1,2
H(1,J)=0.0
28 CONTINUE
EER0=ABS(BETA0-BET0)

EER1=ABS(BETAI1-BET1)
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IF((EER0.LT.0.001).AND.(EER1.LT.0.001)) THEN
GOTO 222
ELSE
DO 301=1,2
U(1,1)=0.0
DO 30 J=1,2
H(1,J)=0.0
30 CONTINUE
BET0=BETAO0
BET1=BETAI
BETA0=0.0
BETA1=0.0
GOTO 111
ENDIF

| 3 3 s sk sk sk s sk sk sk sk sk sk sk sk sk sk sk sk sk sk sl sk sk sk sk sk sl sk st sk sk sl st st st sk sl sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk skoskokoskokokokoekoekosk )

stttk sk etttk QTANDARD DEVIATION OF B okt hestestesstotefeokesese ke etk |
Y se s e ks se e ks s e ke s ekl sl ettt etttk et ok ke et ok stk st ke et ke |
VB1=0.0
SUMV1=0.0
SUMV2=0.0
SUMV3=0.0
DO 32 IN=1,NN
EEP=BETAO+BETA1*X(IN)
EP=EXP(EEP)
PII=EP/(1+EP)
DEL1=PII*(1-PII)
DEL2=(X(IN)**2)*DEL1
DEL3=(X(IN)*DEL1)
SUMV1=SUMVI1+DELI1
SUMV2=SUMV2+DEL2

SUMV3=SUMV3+DEL3
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32 CONTINUE
DEVIDE=(SUMV1*SUMV2)-(SUMV3**2)
VB1=SUMV1/DEVIDE
SB1=SQRT(VBI)

WRITE(6,*) SB1

| 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk skoskokokokokokokokoskokosk )

3 3k 3k 3 sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sl sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk skoskoskokokokokokoekekok )

IF(ALPHA.EQ.0.01) THEN
771=2.575
ELSE IF(ALPHA.EQ.0.05) THEN
771=1.96
ELSE
771=1.645
ENDIF
LOWI1=BETA1-ZZ1*SB1
UPP1=BETA1+ZZ1*SB1
CLASSI1=EXP(LOW1)
CLASS2=EXP(UPP1)
LENGH1=CLASS2-CLASSI
SUML1=SUMLI+LENGH]1
IF((TEST.LT.CLASS1).OR.(TEST.GT.CLASS2)) THEN
TEST1=TEST1+1
ENDIE

| 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk skoskoskoskoskoskoskoskoskoskoskok |

| 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk skoskoskoskoskoskoskoskoskoskoskok |

DATA(QQ1(I1Q),IQ=1,101)/-2.326667,-2.33,-2.333333,-2.336667,-2.34,-2.345,-2.35,-
2.353333,-2.356667,-2.36,-2.365,-2.37,-2.375,-2.38,-2.383333,-2.386667,-2.39,-2.395,-2.4,-
2.405,-2.41,-2.415,-2.42,-2.423333,-2.426667,-2.43,-2.435,-2.44,-2.445,-2.45,-2.455,-2.46,-2.47 -
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2.475,-2.48,-2.485,-2.49,-2.495,-2.5,-2.505,-2.51,-2.52,-2.525,-2.53,-2.535,-2.54,-2.55,-2.555.-
2.56,-2.57,-2.575,-2.58,-2.59,-2.6,-2.605,-2.61,-2.62,-2.63,-2.635,-2.64,-2.65,-2.66,-2.67,-2.68,-
2.69,-2.7,-2.71,-2.72,-2.73,-2.74,-2.75,-2.76,-2.77,-2.78,-2.79,-2.81,-2.82,-2.83,-2.85,-2.86,-2.88 -
2.89,-2.91,-2.93,-2.94,-2.96,-2.98,-3.0,-3.03,-3.05,-3.08,-3.11,-3.14,-3.18,-3.22,-3.27,-3.33,-3.39,-
3.49,-3.62,-3.9/
DATA(QQ2(IQ),IQ=1,101)/3.9,3.62,3.49,3.39,3.33,3.27,3.22.3.18,3.14,3.11,3.08.3.05.3.
03,3.0,2.98,2.96,2.94,2.93,2.91,2.89,2.88.2.86,2.85,2.83,2.82,2.81,2.79,2.78,2.77,2.76,2.75,2.74.2
73,2.72,2.71,2.7,2.69,2.68,2.67,2.66,2.65,2.64,2.635,2.63,2.62,2.61,2.605,2.6,2.59,2.58,2.575,2.5
7,2.56,2.555,2.55,2.54,2.535,2.53,2.525,2.52,2.51,2.505,2.5,2.495,2.49,2.485,2.48,2.475,2.47,2.4
6,2.455,2.45,2.4452.44,2.435 2 43 2. 426667,2.423333,2.42.2.415,2.41,2.405,2.4,2.395,2.39,2.38
6667,2.383333,2.38,2.375,2.37,2.365,2.36,2.356667,2.353333,2.35,2.345,2.34,2.336667,2.33333
3,2.33,2.3266667/
DATA(QQ1(IQ),IQ=1,173)/-1.645.-1.646,-1.647,-1.648,-1.649,-1.65,-1.651,-1.652,-
1.653,-1.654,-1.655,-1.656,-1.657.-1.658,-1.659,-1.66,-1.661,-1.662,-1.663,-1.664,-1.665,-1.666,-
1.667,-1.668,-1.669,-1.67,-1.671,-1.672,-1.673,-1.674,-1.675,-1.676,-1.677,-1.678,-1.679,-1.68,-
1.681,-1.682,-1.683,-1.684,-1.685,-1.686,-1.687,-1.688,-1.689,-1.69,-1.69111,-1.69222, -
1.69333,-1.69444,-1.69556,-1.69667,-1.69778,-1.69889,-1.70,-1.701,-1.702,-1.703,-1.704. -
1.705,-1.706,-1.707,-1.708,-1.709,-1.71,-1.71111,-1.71222,-1.71333,-1.71444,-1.71556,-
1.71667,-1.71778,-1.71889,-1.72,-1.72111,-1.72222,-1.72333,-1.72444,-1.72556,-1.72667,-
1.72778,-1.72889,-1.73,-1.73111,-1.73222,-1.73333,-1.73444,-1.73556,-1.73667,-1.73778 -
1.73889,-1.74,-1.74125,-1.7425,-1.74375,-1.745,-1.74625,-1.7475,-1.74875,-1.75,-1.751 1 1,-
1.75118,-1.75176,-1.75235,-1.75294,-1.75353,-1.75412,-1.75471,-1.76,-1.76588,-1.76647. -
1.76706,-1.76765,-1.76824,-1.76882,-1.76941,-1.77,-1.7711 1.-1.77222,-1.77333,-1.77444, -
1.77556,-1.77667,-1.77778,-1.77889,-1.78 -1.78125,-1.7825,-1.78375,-1.785.-1.78625,-1.7875.-
1.78875,-1.79,21.79125,-1.7925,-1.79375,-1.795,-1.79625,-1.7975,-1.79875,-1.80,-1.80125 -
1.8025,-1.80625,-1.81143-1.81714,-1.8225,-1.8275,-1.83286,-1.83857,-1.84429,-1.85125, -
1.85625,-1.86286,-1.86857,-1.87667,-1.88429,-1.89143,-1.89857,-1.90667,-1.91429,-1.92333 -
1.93167,-1.94167,-1.95,-1.96,-1.97,-1.98167.-1.992,-2.0333,-2.016,-2.028/
DATA(QQ2(IQ),IQ=1,173)/3.9,3.62,3.49,3.39,3.33,3.27,3.22.3.18,3.14,3.11,3.08.3.05.3.
03,3.0,2.98,2.96,2.94,2.93,2.91,2.89,2.88,2.86,2.85.2.83,2.82,2.81,2.79,2.78,2.77,2.76,2.75,2.74,2
73,2.72,2.71,2.7,2.69,2.68,2.67,2.66,2.65,2.64,2.635,2.63,2.62,2.61,2.605,2.6,2.59,2.58,2.575,2.5
7,2.56,2.555,2.55,2.54,2.535,2.53,2.525,2.52,2.51,2.505,2.5,2.495,2.49,2.485,2.48,2.475,2.47,2.4
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6,2.455,2.45,2.445,2.44,2.435,2.43,2.426667,2.423333,2.42,2.415,2.41,2.405,2.4,2.395,2.39,2.38
6667,2.383333,2.38,2.375,2.37,2.365.,2.36,2.356667,2.353333,2.35,2.345,2.34,2.336667,2.33333
3,2.33,2.3266667,2.323333,2.32,2.315,2.31,2.306667,2.303333,2.3,2.296667,2.293333,2.29,2.28
6667,2.283333,2.28,2.276667,2.273333,2.27,2.266667,2.263333,2.26,2.256667,2.253333,2.25,2.
246667,2.243333,2.24,2.2375,2.235,2.2325,2.23,2.226667,2.223333,2.22,2.2175,2.215,2.2125.2.
21,2.206667,2.203333,2.20,2.1975,2.195,2.1925,2.19,2.18,2.17,2.16,2.15,2.14,2.13,2.12,2.11,2.1,
2.09,2.08,2.07,2.06,2.05,2.04,2.03,2.02,2.01,2.0,1.99,1.98,1.97,1.96,1.95,1.94,1.93,1.92,1.91,1.9/

DATA(QQ1(IQ),IQ=1,101)/-1.281667,-1.282222,-1.282778,-1.283333,-1.283889, -
1.284444,-1.285,-1.285556.-1.286111,-1.286667,-1.287222.-1.287778,-1.288333,-1.288889. -
1.289444,-1.29,-1.290588,-1.291176,-1.291765,-1.292353,-1.292941,-1.293529,-1.294118. -
1.294706,-1.295294,-1.295882,-1.296471,-1.297059,-1.297647,-1.298235,-1.298824,-1.299412 -
1.3,-1.300588,-1.301176,-1.301765,-1.302353,-1.302941,-1.303529,-1.304118,-1.304706, -
1.305294,-1.305882,-1.306471.-1.307059.-1.307647,-1.308235,-1.308824,-1.309412,-1.31.-
1.310588,-1.311176,-1.311765,-1.312353.-1.312941,-1.313529,-1.314118,-1.314706,-1.315294,-
1.315882,-1.316471,-1.317059,-1.317647,-1.318235,-1.318824,-1.319412.-1.32,-1.320625.-
1.32125,-1.321875,-1.3225,-1.323125,-1.323750,-1.324375,-1.325,-1.325625,-1.32625,
1.326875,-1.3275,-1.328125,-1.32875.-1.329375,-1.33,-1.330588,-1.331176,-1.331765,-
1.332353,-1.332941,-1.333529,-1.334118.-1.334706,-1.335294,-1.335882.-1.336471,-1.337059, -
1.337647,-1.338235,-1.338824,-1.339412,-1.34,-1.340625/

DATA(QQ2(IQ),IQ=1,101)/3.9,3.62,3.49,3.39,3.33,3.27.3.22,3.18,3.14,3.11,3.08,3.05,3.
03,3.0,2.98,2.96,2.94,2.93,2.91,2.89,2.88,2.86,2.85,2.83,2.82,2.81,2.79,2.78,2.77,2.76,2.75,2.74,2
73,2.72,2.71,2.7,2.69,2.68,2.67,2.66,2.65,2.64,2.635.2.63,2.62,2.61,2.605,2.6,2.59,2.58,2.575,2.5
7,2.56,2.555,2.55,2.54,2.535,2.53,2.525,2.52.2.51,2.505,2.5,2.495,2.49,2.485.2.48,2.475,2.47,2.4
6,2.455,2.45,2.445,2.44.2 435,2.43,2.426667,2.423333,2.42,2.415,2.41,2.405,2.4,2.395,2.39,2.38
6667,2.383333,2.38,2.375,2.37,2.365,2.36,2.356667,2.353333,2.35,2.345,2.34,2.336667,2.33333
3,2.33,2.3266667/

IF(ALPHA.EQ.0.01) THEN

NQ=101
ELSE IF(ALPHA.EQ.0.05) THEN
NQ=173
ELSE

NQ=101



34

36

| 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k sk sk sk ok sk sk sk ok sk ok sk sk sk sk sk ok ok sk sk sk sk sk ok ok sk sk sk ok sk ok sk sk sk sk sk skoskoskook |

| 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk skoskoskoskoskoskoskoskoskoskoskok )

ENDIF
DO 34 1Q=1,NQ
EQIUIQ)=EXP(-QQ1(IQ)*SB1)
EQ2(IQ)=EXP(-QQ2(IQ)*SB1)
MINI(IQ)=EQ1(IQ)-EQ2(1Q)
CONTINUE
QMIN=MINI(1)
DO 36 1Q=1,NQ
IF(MINI(IQ).LE.QMIN) THEN
QMIN=MINI(IQ)
Q1=QQLIQ)
Q2=0Q2(IQ)
ENDIF
CONTINUE
LOW2=BETA1-Q2*SB1
UPP2=BETA1-QI1#SBI
PIVOT1=EXP(LOW2)
PIVOT2=EXP(UPP2)
LENGH2=PIVOT2-PIVOT1

SUML2=SUML2+LENGH?2

IF((TEST.LT.PIVOT1).OR.(TEST.GT.PIVOT2)) THEN

TEST2=TEST2+1
ENDIE

IF(ALPHA.EQ.0.01) THEN
X0=2.575

ELSE IF(ALPHA.EQ.0.05) THEN
X0=1.96

ELSE
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40

X0=1.645
ENDIF
C=1-ALPHA
=0
=1+1
A0=X0
B0=-A0-(2*SB1)
CALL CAL_P(X0,PX)
PX_A=PX
X0=B0
CALL CAL_P(X0,PX)
PX_B=PX
FX=PX_A-PX B-C
SQ=2%22/7

DIF_FX=(1/SQRT(SQ))*(EXP((-A0**2)/2) -EXP((-B0**2)/2)

XZ=A0-(FX/DIF_FX)
X0=XZU1
EER_X=ABS(XZ-X0)
IF(EER_X.GT.0.001) THEN

X0=XZ

GOTO 38
ELSE

GOTO 40
ENDIF
B0=-XZ-(2*SB1)
UU2=EXP(XZ*SB1)
UU1=EXP(B0*SB1)
LOW3=EXP(BETA1)*UUI
UPP3=EXP(BETA1)*UU2
LENGH3=UPP3-LOW3

SUML3=SUML3+LENGH3

IF((TEST.LT.LOW3).OR.(TEST.GT.UPP3)) TEST3=TEST3+1
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6 CONTINUE
ABET1=SBET1/LOOP
ABETA1=SBETA1/LOOP
MEANLI1=SUML1/LOOP
MEANL2=SUML2/LOOP
MEANL3=SUML3/LOOP

2 CONTINUE

END

3k 3k 3k s ik ke sk sk sk sk sk sk sk sk sk sk sk sk sk sk sl sl sl sl sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk skokokokokokokokekokoek )

skttt sk skt COMPUTE RANDOM VAR L s s s otttk s s s otk o o |
Y s s s e e ke ke ks s e e ek oo s e e e ok okl s s s e ok o kel s ettt ke e |
FUNCTION RAND(IX)
INTEGER IX
REAL FLT
IX=IX*16807
IF(IX.LE.0.0) THEN
IX=1X+2147483647+1
ENDIF
FLT=IX
RAND=FLT*0.4654413E-9
RETURN
END

| 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k sk ok sk sk ok ok sk ok sk ok sk sk sk sk sk sk sk sk sk sk sk sk sk sk ok sk sk ok ok ok sk sk sk skoskoskoskoskoskook |

stk oks sk sk ok kkk COMPUTER BERNUOLLIL L VARTA BRI sk ok okt s kot ko |
s s e s e e s s el et s el st etk etk st e et ks et el s st el ekt ke |
FUNCTION BER(P1,IX)
INTEGER 1IX
REAL P1,BER
VALUE=RAND(IX)

IF(VALUE.LE.P1)THEN
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BER=1.0
ELSE

BER=0.0
END IF
END

| 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk skoskoskokokokokokokokokoskoek )

o CONPUTER. BINOMIAL V AR AL ok
!*************************************************************************!
SUBROUTINE BI(P1,XB)
COMMON/SEED/IX
INTEGER IX,BN
REAL P1,XB(200)
BN=BER(P1,IX)
IF(BN.EQ.1.0)THEN
XB=1.0
ELSE
XB=0.0
END IF
RETURN

END

| 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k sk 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k sk sk ok sk ok sk ok sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk skoskoskoskosko ok |

ok A5 5 COMPUTER EXPONENTIAL V ARTARI kst |
oo Ao oA oo kAo |

SUBROUTINE EXE(P2,XE)

COMMON/SEED/IX

REAL P2,XE(200),VALUE2

VALUE2=RAND(IX)

XE=(-1/P2)*ALOG(VALUE2)

RETURN

END
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PP PP—
ok A A A A5 SUBPROGRAM INVERSE METRIX % ko
PP PP—

SUBROUTINE INV(A,C)

REAL A(2,2),C(2,2)

DETA=A(1,1)*A(2,2)-A(1,2)*A(2,1)

IF(DETA.EQ.0.0) THEN

DETA=1.5

ENDIF

A(1,2)=-A(1,2)

AQ2,D=-A(2,1)

T=A(1,1)

A(1,D=A(2,2)

A(2,2)=T

DO 3I=1,.2

DO 3 J=1,2

C(1,)=A(LJ)/DETA

3 CONTINUE

RETURN

END

| 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk skoskoskoskoskoskoskoskok |

stttk etttk otk skt ok % QUUBPROGRAM - MULTIPLIC A TION sk e stttk etk e
Y se s e e e e ks kol s e e ol s ke el s ek kel et ool s kot e s ke kel sk ol s st ol et otk o |

SUBROUTINE MULTI(AA,BB,CC)

REAL AA,BB,CC

DIMENSION AA(2,2),BB(2,1),CC(2,1)

DO 51=1,2

DO 5 J=1,1

CC(1,3)=0.0

5 CONTINUE

DO 71=1,2
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DO 7J=1,1
DO 7K=1,2
CC(LN)=CC(LH+AA(K)*BB(K,J)
7 CONTINUE
RETURN

END

| 3k sk ske s sk she sk sk sk sk sk st sk sk sk sk sk sk sk st sk sk ske st sk sk sk sk sk st sk sl sk st sk st sk st sk sie sk st ske sk sk sk sk sk sk st sk sk sk sk stk skeoskeoskok skeoskeoskokoskeoskeokok skekokosk k)

Pk k5% SUBPROGRAM STANDARD NORMAL # koo |
e AR oo Rk |
SUBROUTINE CAL P(X0,PX)
REAL*8 X0,PX.B,F,A(6),SUM A MUL
DATA(A(IA),JA=1,6)/0.0705230784,0.0422820123,0.0092705272,0.0001520143,0.000
2765672,0.0000430638/
SUM_A=0.0
DO 11 1A=1,6
MUL=ABS(X0)/SQRT(2.0)
SUM_A=SUM _A+A(IA)*MUL)
11 CONTINUE
B=1+SUM_A
F=B**(-16)
IF(X0.GT.0.0) THEN
PX=1-(F/2)
ELSE
PX=F/2
ENDIF
RETURN

END
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