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Abstract

In this thesis Fortran and C Libraries are implemented and applied to the real
situation of statistical simulation. They contain the routines of random number
generators and for various statistical distributions which often used in stochastic
simulation. They also contain the routines for calculating probabilities and upper
quantiles of various statistical distributions Each routine of them was tested by the

various procedures and proved to be very stable
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0 .1050 .1095 .0525 .0500 .0090 .0110

PoeY 1 .3740 .3625 2375 .2300 .0685 .0690

2 7275 .7090 .5605 5465 .2660 .2455

3 9465 .9405 .8890 .8670 .5890 6590

0 .1055 1020 .0470 .0540 .0110 0125

oIEXIS 1 .4060 4350 2690 .3015 .0920 .1180

2 7535 . 7845 .6195 .6540 .3260 3405

3 9290 .9425 .8640 .8765 6340 .6185

PHUNT 0 .0885 .0950 .0410 .0500 .0040 .0090

(=01 1 .4305 4600 .2800 3110 .0885 L1135

' 2 7475 .8245 .6320 .7040 .3650 3995

0=b) 3 .8750 9565 .8160 .9000 .6535 .7085

QAT 0 .0955 .0960 .0380 0455 .0030 .0070

(£=02, 1 .4255 4925 2980 .3470 .0855 .1320

2 6770 7975 5660 6815 .3095 .3905

0=5) 3 .8155 9050 7300 .8400 5390 5795

0 .0915 .1010 .0300 .0495 .0025 .0105

Cauchy 1 .3690 5430 2445 .4050 .0885 1745

2 5960 .8070 .4845 7130 3010 4155

3 7080 8955 .6285 .8365 .4535 5595
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= : FORTRAN code

234567
PARAMETER (NREP=2000, N=10)
REAL X(N),Y(N), U(1)

DOUBLE PRECISION DSEED
DATA DSEED/12345679.D0/

C
OPEN(6,FILE="MONTE.RES')
C
=QT(N-1
=QT(N-1.0.02
Q1=QT(N-1,0.005)
C

C*** LOOP OF DISTRIBUTION CHAGE ***
C

DO 588 ID=1,5

WRITE(6,800) N,NREP,ID

WRITE(6,802)
WRITE(6,803)
C
C*** ALTERNATIVE GENERATING LOOP ***
C
DO 1300 M=0,3

RM=M*SM/SQRT(N)

ol

il

§8£88%
OO%OOO

il

C
C******* REPLICATION LOOP ********sx
C
DO 1200 IT=1NREP
IF (ID .EQ. 1) THEN
SM=1.
CALL RNOR(DSEED.N.X)
ELSEIF (ID .EQ. 2) THEN
SM=1.4
CALL RDEX(DSEED.N.X)
ELSEIF (ID .EQ. 3) THEN
SM=1.5
CALL RCNOR(DSEED,N.X,Y,5.,0.1)
ELSEIF (ID .EQ. 4) THEN
SM=1.8
CALL RCNOR(DSEED,N,X,Y.5.,0.2)
ELSE
SM=3.
CALL RCAU(DSEED,N.X)
ENDIF

DO 48 I=1.N
X(I)=X(I) +RM
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48 CONTINUE
C
C==== PARAMETRIC T-TEST ======
C
SX=0.
SX2=0.
DO 50 I=1,N
SX=8X+X(I)
SX2=8X2+X(I)*X(I)
50 CONTINUE

XBAR=SX/FLOAT(N)
SXX=SX2-FLOAT(N)*XBAR*XBAR
S=SQRT(SXX/FLOAT(N-1))
T=SQRT(FLOAT(N))*XBAR/S

IF (T .GE. Q10) KA=KA+1

IF (T .GE. Q5) KB=KB+1

IF (T .GE. Q1) KC=KC+1

C
== WILCOXON’'S SIGNED RANK TEST ==
C
NWILCO=0
DO 150 I=1,N
DO 150 J=I.N
IF (X(J)+X{I) .GT. 0.) NWILCO=NWILCO+1
150 CONTINUE
C
C——— RANDOMIZED TEST FOR
C
CALL RUNI(DSEED.1.U)
IF (NWILCO .GE. 41).or.((NWILCO
.EQ. 40).and.(RND .LE. 3./19.)))
+ NA=NA+1
IF ((NWILCO .GE. 45).or.((NWILCO
.EQ. 44).and.(RND .LE. 8./11.)))
+ NB=NB+1
IF (NWILCO .GE. 50) NC=NC+1
C

C***** END OF REPLICATION LOOP *****
C

1200

C

WRITE(6,901) M.FLOAT(KA) /FLOAT(NREP),
FLOAT(NA)/FLOAT(NREP)

WRITE(6,902) M,FLOAT(KB)/FLOAT(NREP),
FLOAT(NB)/FLOAT(NREP)

WRITE(6,903) M.FLOAT(KC)/FLOAT(NREP),
FLOAT(NC)/FLOAT(NREP)

WRITE(6,904)

C

C™*END OF ALTERNATIVE GENERATING LOOP***

C

1300 CONTINUE

C

C**END OF DISTRIBUTION CHANGE LOOP***

C

588 CONTINUE

C

800 FORMAT(/,1X,N ='1I3,5X 'REPLICATION=
15,5, "DISTRIBUTION =" ,13)

802 FORMAT(/,1X,” M. ALPHA T-TEST
WILCOXON )

803 FORMAT

CONTINUE

901 FORMATY(1X,I13,5X,’0.10°,5X,2F10.4)
902 FORMAT(1X,13,5X,0.05",5X,2F10.4)
903 FORMAT(1X,13,5X,’0.01",5X,2F10.4)

904 FORMAT(1X,’ )
STOP
END

C

C™'SUBROUTINES FOR SPECIAL DISTRIBUTIONS **
C
C—((( CONTAMINATED NORMAL )))—
C

SUBROUTINE RCNOR

(DSEED.N,R.R2,SIG,CON)
REAL R(N)
REAL R2(N)
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DOUBLE PRECISION DSEED
CALL RUNI(DSEED.N.R2)

CALL RNOR(DSEED,N,R)

DO 7I=1N

IF (R2(I) .LT. CON) R(I)=SIG*R(I)
CONTINUE

RETURN

END

=]
-

g
=

4z ©
e

23 ¥¥o| 7Y Foluejzlel FElg olg

ul

E

23

0

Devroye, L. (1986). Non-Uniform Random
Variate Generation, New York, Springer-
Verlag.

Forsythe, G. E., Malcolm, M. A., and
Moler, C. B.(1977). Computer Methods
for Mathematical Computations, Eng-
lewood Cliffs, NJ, Prentice-Hall.

Kennedy, Jr W. J. and Gentle, J. E.
(1980). Statistical Computing. Marcel
Dekker, Inc.

Press, W. H., Teukolsky., S. A.,
Vetterling, W. T., Flannery, B. P.(19%a).
Numerical Recipes in Fortran, 2nd
Edition, Cambridge University Press.
Press, W. H., Teukolsky, S. A., Vet~
terling, W. T., Flannery, B. P.(1994b).
Numerical Recipes in C, 2nd Edition,
Cambridge University Press.

Ripley, B. D. (1981). Stochastic Simu-
lation, John Wiley \& Sons, Inc.
Rubinstein, R. Y. (1981). Simulation and

Monte Carlo Method, Technion, Israel
Institute of Technology.
(8) ¥, A%, BYH (1998). Apd 447
o] ddn =4 HY. oy g Eajets]
=, 98 2%, 237—246.

AN

1984. 02 @ B3gigm ApEag
TSt 24

1987. 02 : Agigtm sk A
FEAE oA

1993. 08 : Agdigtn sl Al
AZAE =} o|gha}

1994. 03 ~ @Al : <kl
ARFAgD zars AT
T ¢ ANEA, TAA 2
agigs AR, 2WAE 37
_E,.ﬁ

gEy

1973. 2: =i o| A}
&3t £

1980. 2: A3y ojgkd 48
= o[¥HA}

1988. 8:Z3Tiska tige 5
2} ol ghajA}

1984. 3~94. 2:7Z97Ed%
=F A

1998, 9~%A] : AYAZNE w

%t - Has

119



