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Basic Study on Selection of Optimum Seed of Pseudorandom Numbers Based on Moment Matching

Shigeyuki MATSUHO

Abstract: In case that there are not enough pseudorandom numbers, precision of computational
results based on Monte-Carlo method varies widely depending on a seed of the pseudorandom
numbers. This paper shows a method to select an optimum seed of pseudorandom numbers. The
selection of the optimum seed is carried out based on Moment Matching method. The optimum
seed realizes efficient computation of Monte-Carlo method. Effectiveness of the introduced
method is illustrated through several numerical examples. The numerical examples include some
integral calculus problems and Genetic Algorithm computational problem.

Keywords Monte-Carlo Method, Pseudo-random Numbers, Seed, Efficiency

6)

quadratic resampling
7-9)

1)-5)

2)

1)-5)

5

6)

(  774-0017 Tel : 0884-23-7203, E-mail : matsuho@anan-nct.ac.jp )

- 293 -



9),10)

9)-11)

6)
)
9)-12)’14) 11),14)
6)
7)-8)

- 294 -



(0 1]

1
E[X"]=—
(X n+1
N
1000
i 1,....N;

SCONEED Yo

S =Z(é[(xj)k]—i

L
k=1

6)

6)

@ ©

k+1

.....

©)

D
3),15)-18)
i
@
Fortran & C Ver.4.0 (
Pentium 1V 2.8GHZz)
©)
19)-20)
i
1000
Crude
i
b
I =] "f ()dx
: N
~ b-ad
l==—2% (&)
N F

- 295 -

CPU OS Windows XP on

j

@ 3
21)
9),15)-18),22)
9),15)-18),22))
4)
SHSTNIAY
©)



MC

©)

23)-24)

- 296 -

No.
T T T T
1 10 | 3.4374 9.4155 3.0419 3.1728 3.0831 1.8628 3.1635 0.6977
2 100 | 3.2065 2.0655 3.2963 49254 3.1446 0.0955 3.1473 0.1831
3 1000 | 3.1188 0.7242 3.1082 1.0615 3.1405 0.0361 3.1425 0.0300
4 10000 | 3.1330 0.2742 3.1441 0.0798 3.1418 0.0073 3.1407 0.0269
MC (6)
No.
1 1000 | 0.071059 | 2.3946 0.069366 | 0.0456 0.070623 | 1.7655 0.070943 | 2.2271
2 10000 | 0.070461 | 1.5317 0.069554 | 0.2253 0.067763 | 2.3551 0.069295 | 0.1480
3 100000 | 0.069744 | 0.4986 0.069720 | 0.4648 0.069138 | 0.3745 0.069718 | 0.4620
4 1000000 | 0.069427 | 0.0431 0.069502 | 0.1500 0.069443 | 0.0656 0.069342 | 0.0800
MC @)
No.
p p
1 1000 0.0005676 13.2042 1.3276 0.0007399 13.1272 1.1627
2 10000 0.0006406 2.0446 0.3950 0.0006709 2.5883 0.3860
3 100000 0.0006604 0.9730 0.1230 0.0006527 0.2038 0.1237
4 1000000 0.0006554 0.2089 0.0390 0.0006519 0.3177 0.0392
MC @)
No.
p p
1 1000 0.0005740 12.2332 1.3202 0.0006810 4.1347 1.2119
2 10000 0.0006536 0.0541 0.3910 0.0006547 0.1017 0.3907
3 100000 0.0006550 0.1483 0.1235 0.0006581 0.6200 0.1232
4 1000000 0.0006506 0.5252 0.0392 0.0006578 0.5745 0.0390
T




(7)

No.
p p
1 1000 0.0006805 4.0531 1.2124 | 0.0006880 5.2064 1.2058
2 10000 0.0006956 6.3592 0.3790 | 0.0006477 0.9578 0.3928
3 100000 0.0006554 0.2189 0.1235| 0.0006531 0.1328 0.1237
4 1000000 0.0006539 0.0160 0.0391 | 0.0006550 0.1486 0.0391
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1 1.608 3.740 3.740 2.145 3.847 3.847
2 2.270 3.914 3.914 2.176 3.724 3.847
3 2.778 3.914 3.914 2.569 3.724 3.847
4 2.546 3.865 3.914 2.827 3.84 3.847
5 2.427 3.338 3.914 2.967 3.995 3.995
6 2.708 3.338 3.914 3.106 3.995 3.995
7 2.531 3.914 3.914 3.23 3.995 3.995
8 2.543 3.914 3.914 3.573 3.995 3.995
9 2.650 3.914 3.914 3.182 3.995 3.995
10 2.464 3.914 3.914 3.221 3.995 3.995
11 2.533 3.670 3.914 3.388 3.999 3.999
12 2.396 3.670 3.914 3.38 3.999 3.999
13 2.518 3.670 3.914 3.458 3.999 3.999
14 2.896 3.670 3.914 3.66 3.999 3.999
15 2.584 3.447 3.914 3.716 4 4
16 2.545 3.447 3.914 3.702 4 4
17 2.652 3.363 3.914 3.861 4 4
18 2.559 3.829 3.914 3.728 4 4
19 2.600 3.829 3.914 3.856 3.995 4
20 2.664 3.377 3.914 3.632 3.998 4
21 2.473 3.150 3.914 3.454 3.999 4
22 2.819 3.970 3.970 3.778 3.999 4
23 2.706 3.304 3.970 3.651 3.998 4
24 2.761 3.413 3.970 3.754 3.998 4
25 2.833 3.332 3.970 3.599 3.995 4
26 2.699 3.332 3.970 3.616 3.995 4
27 2.662 3.150 3.970 3.748 3.995 4
28 2.575 3.332 3.970 3.683 3.999 4
29 2.510 3.740 3.970 3.462 3.995 4
30 2.450 3.970 3.970 3.547 3.995 4
31 2.736 3.829 3.970 3.567 3.995 4
32 2.693 3.970 3.970 3.384 3.995 4
33 3.017 3.970 3.970 3.630 3.995 4
34 3.217 3.846 3.970 3.551 3.995 4
35 3.225 3.846 3.970 3.254 3.998 4
36 2.815 3.970 3.970 3.384 3.998 4
37 3.087 3.970 3.970 3.575 3.998 4
38 2.983 3.846 3.970 3.827 3.998 4
39 3.265 3.848 3.970 3.766 3.998 4
40 3.582 3.848 3.970 3.647 3.998 4
41 3.317 3.848 3.970 3.379 3.999 4
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