( Monte Carlo simulation method )

77 ( Fortran 77)

4
(T) (3)
(R)
(C) 2
z
(MLCL)
(MUCL)
(MCIL) MLCL MUCL
MCIL .
31
3.1.1 0.5,1.0,1.5,2.0 12.5 13.0
5.0
3.1.2 10 m20.30 50

3.1.3 0.90 10.95 0.99
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321
( random
number) 0,1)
3.2.1.1 ©,1)
R 0,1)
(Lehmar)
( multiplicative congruential method )
X =(@x 1jmod M i =123,. (3.1)
'|'
XQ
M
(constant multiplier )
(31) X. ( ) \aX 1)
M XQ (initial value seed)
X1 x2,x3,. 0 M-1
M.a Xo
0,2) M
M =2b b 1 (bit) 1
32 1
1 231 2147483648 M=
2147483647 a 75= 16807 XQ
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3.2.1.2 1
XN ( Box )
( Muller ) Z 0
1 (generator) Z1 Z2
AZ,
(Z,.Z)
________________________________ > z,
B
v N[N i
Z1 0
Z1=Bcos(e) (3.2)
72 =B sin(e) (3.3)
B2=z2+z2 2
(‘exponential distribution ) 2
(inverse transformation )
B={-21n(i?J}12 (3.4)
R
1 0
0o 27 B 0 (3.2),(3.3)
(3.4) 2
z1={- 2xi(ri)yu2cos(InR2)
Z2={-21n(£1)}12sin(2NR2)
i?i R2 0.1)
az
XN ="+GZ1
XN2= +0Z2

2540 22-23



3.2.13 1

Z ~N(0,1) L.
X=vyz2
XC
3.2.1.4
X (0
Y =Exp(X)
0 C2
a R
3.2.1.5
XG
3
) O<acx<l1
. 1974 (ahrens)
a
L b=(e-a)le
2 Al Rz
P=hbR1 p>1 4
3. Y=puva R2<e~Y  XG=Y
4, Y=-In[(b-P)/a] R2<Yau1

2

XN

XG

XL

Y

a

( Dieter)

0 1
0.1)

30



) g=1
=
X
P=1 X, P=1
a=1 p=1
P=1
XG - -pin R
R 0.1)
) a>1

.. 1977 (Cheng)

a>1
L ai,a2,a3,a4
=1/V2a-1
=a-14
3=a+1/a"
a4=1+1In4.5
2 R1 R2 0
3 V-a i[i?1/(1-12 )

Y =aevy

Z = R 1R 2

=a2+0.V-Y
W+ar- 45250 XG =Y

4. >inZ  XG=Y 2

3.2.1.6

XW =P[-In(I - i?)]Va
R 0,1)
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3.2.2 4

2 SUBROUTINE
INTER T INTER
SUBROUTINE BOOTSTRAP
323
(mLcL) (MUCL )
(MCIL )
MLCL
3000
MLCL = =%
3000
MUCL
3000
MUCL =
3000
MCIL
3000
| -
MCIL = ~*

3000
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3.3.2

10.
11
12.

13.

( MAIN PROGRAM)

SUBROUTINE
)
SUBROUTINE

SUBROUTINE

SUBROUTINE

SUBROUTINE
O<ax<1
SUBROUTINE
a=1
SUBROUTINE
a>1
SUBROTUINE

SUBROUTINE

RANDOM

NORMAL

CHISQUARE

LOGNORMAL

GAMMA1

GAMMA2

GAMMAS3

WEIBULL

XBAR_SD

SUBROUTINE STUDENT

SUBROUTINE
SUBROUTINE

SUBROUTINE

JOHNSON
HALL

CHEN

SUBROUTINE

36



14.

15.

16.

17.

18.

10.

20.

21.

22.

SUBROUTINE SORT

SUBROUTINE

SUBROUTINE

SUBROUTINE

SUBROUTINE

SUBROUTINE

SUBROUTINE

SUBROUTINE

SUBROUTINE

BOOTSTRAP

INVERSE2

INTERJT

INTER

COVER T

COVER _J

COVERJH

COVER_C
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