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Basic study on efficiency of the phenomenon reproduction type of Monte Carlo
calculation and its application to the problems of disaster prevention

MATSUHO, Shigeyuki

3,800,000

This study developed precise pseudo-random numbers (p.r.n.) to perform
efficient Monte Carlo (MC) simulation. The MC simulation is the powerful last means to solve a
difficult problem. However, the necessary solution may not be provided if its calculation is
inefficient. In addition, the computational result of the bad precision may lead a wrong engineering
judgment. So, efficient computation is important. The efficient MC simulation is feasible by using
good p.r.n. of the precision. In the proposed method, an error between the frequency distribution of
the generated p.r.n. and its required probabilistic distribution is considered. The errors of many
series of p.r.n. are observed and the p.r.n. seed minimizing the error is compiled into a database.
In the MC calculation, a p.r.n. series of the seed registered with the database is used. This study
formulated the error based on probabilistic moments. The effectiveness of the developed technique

was illustrated by numerical examples.
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Table 1 Results of Eq.(1) which were estimated based on MC method using default seed of random numbers

No. Try Num. | Estimation | Error % p
1 1000 | 0.0007399 13.1272 1.1627
2 10000 | 0.0006709 2.5883 0.3860
3 100000 | 0.0006527 0.2038 0.1237
4 1000000 | 0.0006519 0.3177 0.0392
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Table 2 Results of Eq.(1) estimated based on MC method using seed selected by Eq.(4)

No. Try Num. | Estimation | Error % P
1 1000 | 0.0005895 9.8670 1.3027
2 10000 | 0.0006413 1.9445 0.3948
3 100000 | 0.0006588 0.7342 0.1232
4 1000000 | 0.0006538 0.0374 0.0391
5 10000000 | 0.0006538 0.0343 0.0124

Table 3 Results of Eq.(1) estimated based on MC method using seed selected by Eq.(9)

No. Try Num. | Estimation | Error % P
1 1000 | 0.0006880 5.2064 1.2058
2 10000 | 0.0006477 0.9578 0.3928
3 100000 | 0.0006531 0.1328 0.1237
4 1000000 | 0.0006550 0.1486 0.0391
5 10000000 | 0.0006542 0.0358 0.0124
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