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PROGRAM Fi. UNIFORM RANDOM NUMBER . GENERATOR
METHOD : MULTIPLICATIVE CONGRUENTIAL METHOD
¢ VALID ONLY FOR 32-BIT-WORD MACHINES
WITH 2'S COMPLEMENT (E.G. FUJITSU M-200, ETC.> »J.
COMMENT : HAD BETTER USE THE ROUTINE IN IN-LINE MODE.
BEFORE ANY EXECUTABLE STATEMENTS, R332, LMD AND KR ARE SET AS
DATA R32/.23283044E-9/, LMD/3989422%/, KRA111111111/,
EACH TIME A UNIFORM RANDOM NUMBER IS -NEEDED, THE FOLLOWING
STATEMENT IS PUT:
KR = LMD*KR.
¢ KR > IS SEEN AS AN INTEGER-VALUED RANDOM NUMBER
BETWEEN -2Z¥%31 AND 2%%31.
THEN ¢ KR%R32+0.5 > IS A REAL-VALUED RANDOM NUMBER ON (0,1).
FUNCTION UNIFRN ¢ KR, LD )
KR ... SEED ¢ ANY ODD NUMBER OF LESS THaN 10 FIGURES )
LD ... RANDOM FACTOR OF MULTIPLIER < IF NOT ZERO ) '

¢ ANY NUMBER OF 7 FIGURES )

,Cf,_
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PROGRAM F2. UNIFORM RANDOM NUMBER GENERATOR

METHOD @ MeXIMUM SEQUENCE METHOD.
REFERENCE : FUSHIMI,M. AND TEZUKA,S. (19821,
APPLIED STATISTICS (JAPAN) 10.3.

FUNCTION UNIFRM ¢ 3 )

SmEsTmmImmmIm

J 1 POINTER OF THE TABLE
¢ J MUST BE EQUAL TO -1 FOR THE FIRST TIME >
MSEGTR : NaME OF COMMON BLOCK OF 521 WORDS
( MUST BE PREPARED BY USER AS FOLLOWS
CodMMON /MEEQTBY MTAB(SZL> .

PROGRAM F3. NORMAL RANDOM NUMBER GENERATOR

T ——— T —

METHOD : STRATIFIED REJECTION METHOD.
REFERENCE : SAKASEGAWA,H. (1978),
AMNNALS INST. STATIST. MATH. A30.2.

FUNCTION SNORRM ( KR, LD

KR,LD : PARAMETERS OF BUILT-IN UNIFORM RANDOM NUMBER GEMERATOR

( MULTIPLICATIVE CONMGRUENTIAL METHOD 3
KR ... SEED ¢ ANY 0DD NUMBER OF LESS THAN 10 FIGURES )
LD ... RANDOM FACTOR OF MULTIPLIER ( IF NOT ZERC »
{ ANY NUMBER OF 7 FIGURES )

PROGRAM F4. GAMMA RANDOM NUMBER GENERATOR

P ———— O ——
R e I S NI I Pttt

CASE {)> &>.35.

METHOD : WILSON-HILFERTY’S ARPPROXIMATION WITH (X/AX%x%(1/3).
REFERENCE : MARSAGLIA,G. (1977), COMPUTER MATH. APPLIC. 3.
CASE 2) a<d.35.

METHOD : STRATIFIED REJECTION METHOD.

REFERENCE : AHRENS,J.H. AND DIETER,U. (1974), COMPUTING 12.
COMMENT : SUPERIOR TO THE PROGRAM FS

WHEN A PARAMETER CHANGES EVERY TIME.

FUNCTION GaMaRM ¢ A, KR, LD )

Pt

A : SHAPE PARAMETER OF GAMMA DISTRIBUTION
{ F(X) = X*%(A-1) / GM(A) ¥ EXP(-X> )
KR,LD : SAME AS THE PROGRAM F3

PROGRAM F35. GAMMA RANDOM NUMBER GENERATOR

CASE 1) A».55.
METHOD : WILSON-HILFERTY S APPROXIMATION WITH X*%(1/3).
REFERENCE : NIKI,N. (197%9), MANUSCRIPT.
CASE 2) A<.35. SAME AS THE PROGRAM F4.
COMMENT : SUPERIOR TO THE PROGRAM F4
IN CASE OF A CONSTANT PARAMETER.
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GAMARN ¢ A, KR, LD

et s ey st e
]

SHAPE PARAMETER OF GAMMA DISTRIBUTION

¢ F{X) = X#x{A-1) / GM{AY * EXP(-X) O

KR,LD

PROGRAM Fé.

SAME AS THE PROGRAM F3

EXFONENTIAL R&NDOM MNUMBER GENERATOR

e st e

METHOD : INVERSE FUNCTION METHOD
COMMENT : HAD BETTER USE THE ROUTINE IN IN-LINE MODE.

FUNCTION

KR,LD

PROGRAM F7.

EXPORM ( KR, LD )

=

it s s oot it
———===

SAME AS THE PROGRAM F3

EXPONENTIAL RANDOM NUMBER GEMNERATOR

METHOD : RUN LENGTH TEST METHOD.
FORSYTHE,G. ¢1972), MATH. COMP. 256.120.

REFERENCE
FUNCTION

KR,LD

PROGRAM F8.

EXPORN ¢ KR, LD )

B

bt}

SAME AS THE PROGRAM F3

BETA RANDOM NUMBER GENERATOR

METHOD :

CASE 1) A=1 AND B=1. MULTIPLICATIVE CONGRUENTIAL METHQD.

CASE 2) aA=1 AND B<>1 OR A<C>1 AND B=1. INVERSE FUNCTION METHOD.
CASE 3) OTHERWISE. STRATIFIED REJECTION METHOD.

SAKASEGAWA,H. (19832,

REFERENCE :

FUNCTION
A, B

KR,LD

PROGRAM F9.

ANNALS INSTIT. STATIST. MATH. B35.1.

BETARN ¢ A, B, KR, LD )

SHAPE PARAMETERS OF BETA DISTRIBUTION
( FOO = Xxx(A-1) % (120%#%(B-1) / BE(A,B) )
SAME AS THE PROGRAM F2 )

MULTIDIMENSIONAL NORMAL RANDOM VECTOR GENERATOR

oOoOO0O0O0O0O00 QOO0 OOan yEvEvBulvisNoNvNoNuleRele

METHOD : MARGINAL DECOMPOSITION METHOD.
HURST,R.L. AND KNOP,R.E. (1972), COMM. ACM 135.5.

REFERENCE :
SUBROUTINE
REND

UL ,ND
1E

MMORRN ¢ R, N, V, L, IE, KR, LD )

e s e s e e
===

GENERATED RANDOM VECTOR ¢ 1 (N < S0 )

VARIANCE-COVARIANCE MATRIX ( CONTENTS - DISABLED )

SINGULARITY CHECK = (O0:INITIAL CALL, -1:SINGULAR
1:POSITIVE DEFINITES

SNORRNCKR,LDY : FUNCTION SUBROUTINE SUPPLYING

KR,LD

STANDARD MORMAL RANDOM NUMBER
SaME AS THE PROGRAM F3 ‘

— bl -



C PROGRAM F10. POISSON RANDOM NUMBER GEMNERATOR
C mEmmmmsmme
Cc METHOD : MODIFIED TABLE LOOK-UP METHOD.
c REFEREMNCE : FISHMAN,G.S. (1974), COMPUTING 17,
C .
FUNCTION NPOSEN ¢ A, KR, LD )
C sz _
c A : PARAMETER OF THE DISTRIBUTION
Cc » { P(N) = a%#N % EXP(-4) / N! 3
c KR,LD : SAME &S THE PROGRAM F3
C .
c : ‘
€ PROGRAaM F11. BINOMIAL RANDOM NUMBER GEMNERATOR
c = '
C METHOD : SIMPLE TABLE LOOK-UFP METHOD.
C - S
FUNCTION NBIMRN ( N, P, KR, LD ?
Cc =
c N,FP : PARAMETERS OF THE DISTRIBUTION
c ( P{KY = CINLK) * P%¥K % (1-P)xx(N-K)
c KR,LD : S&AME AS THE FPROGRAM F3
C
C .
C... PROGRAM F11 ... BINOMIAL RA&NDOM NUMBER GENERATOR
™ —
c METHOD : SIMULATION OF THE BERNOULLI TRIAL.
Cc
FUNCTION NEBINRN ¢ N, P, KR, LD )
C e
c M,P : PARAMETERS OF THE DISTRIBUTION
C _ ¢ PCKY = C(N,K) % P#xK * (1-Pr#x(N-K> )
c KR,LD : SAME &S THE FPROGRAM F3
c
C N
C PROGRAM F13. aNY DISCRETE RANDOM NUMBER GENERATOR
[ sTommmmmmmsse
C METHOD : ALIAS METHOD.
c REFERENCE : WALKER,A.J. (1277), ACM TRANS. MATH. SOFTWARE 3.3.
c
FUNCTION NDISRN ( N, PP, NN, Q&, MM, KR, LD )
C : S
C PRI JNNC(NY @ TABLE OF PROBQBILITIES
Cc ¢ PR{ K=NNC(J) ) = PP(J) D
c QENY MMOND ¢ WORKING AREA FOR THRESHOLD VALUES AND ALIASES
c KR,LD : SAME AS THE PROGRAM F3
C .
c , .
C PROGRAM F14. RANDOM LATIN SQUARE GEMERATOR
c
c METHOD : DIRECT ASSIGNMENT.
C ) :
SUBROUTINE LATINS { N, NE, ND, L, NCGN KR, LD >
C Smomsusomme
c N(ND,*) : MATRIX WHERE RANDOM LATIN SQUARE WILL BE PUT
c NE - ¢ DIMENSION OF A MQTRIX
c L{ND,*> : WORK AREA. .
c MCONC%) -1 WORK AREA FOR TRIAL NUMBER
c KR,LD : SAME AS THE PROGRAM F3 g

- (2 -



