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M51N 1 Percent points of the normal probability plot correlation coefficient r
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PROGRAM MAIN

COMMON/SEED/IX

REAL X(100),XX(100),EX,STD,VAR, MEAN,MEAN2,
*ALPHA,LAMBDA,

*ALPHA1,ALPHA2,
*ALPHA1,ALPHA2,GAMMA BETA,

*KKW,

*7(100),FX(100),A(50),
*XN,XXN,XM(100), XMM(100),
*PRO1,PROS,PR10,
*PZA01,PZA05,PZA10,PZ
INTEGER N,KR,K,NR,Al
*DF,ND,KK,
*RO1,RO5,R10,
*ZA01,ZA05,ZA1

OPEN (1,FILE='

%
C K 3 e s 2k e o ok ke ok ok ke ok ok ok ok k

N=280

IX = 65539
EX=0.0
STD=1.0
VAR = STD**2

C *******************C

DF =50

ND = DF/2.0

DIFF = DF-(ND*2.0)

IF (DIFF.EQ.0,0
KK-gi2e S,

ELSE e Y
KK = (O

END IF

&mﬂﬂﬂ?ﬂﬂﬂﬁﬂﬂﬂﬂi

*******#*******SET INITIAL VAL‘E OF BETA IH‘************

ALPHA1=2.0
ALPHA2=1.0
GAMMA =-3.0
BETA=1.0

O0GO0 T e

!

RO1=0.0
R05=0.0
R10=0.0
ZA01=0.0
ZA05=0.0

)

QT ok k3 3k o4 sl ok ok ok 3 ok ok ek ok ok kok ok

***#*#***#**#*SE’T I‘Nﬁ‘u VALUE OF GWA DIST#*********#**##*

BEIANNIUARIINYIR Y

*************SET INITIAL VALUE OF JOI.INSON DIST***************

********************SET INITIAL VALUE*********************#*#



ZA10=0.0
ZC01=0.0
ZC05=0.0
ZC10=0.0

C **#********#*****#****#GENERATE x*###***********************#

DO 1005 KR=1,1000

DO 21 I=1,N
CALL T(EX,STD,DF,KK,DIFF,ZNORM,X_CHIX_T)
X(H=X_T
21 CONTINUE
C **##*###****#***COMPUTE MEAN AND SD OF X(I)*********#********
SM =0.0
=0.0
DO 51I=1,N
51 SM = SM+X(I)
MEAN = SM/N

SD = SQRT(VX)

DO 48 I=1,N ' :
QQ=(XW
48 V1 =V1+Q
VX = VI/(N-1) \

C 3 3k 3k ok 3 ke ok 3k ok ok 3k ok ok ok 3 ok ok ok ok

DO 52 I=1,N *
XX(I) = (X1
52 CONTINUE .ﬂl...

C 3 3k 3k 3k 3k dk 3k ok ok 3k k 3k ok ok 3k ok ok ok ok k ok 3k 3 3k ok 3k %k ok 3k Xk kK k
L=N-1

DO 30J=1,L :!"f i

G=N-J -

DO 30 K=1,G

30 CONTINUE E

[ B #**#**#**##*#***COM UTE MEAN AND SMF X)ﬁ*******#***#*****

gg;”gﬂumwamw M9
@tmmﬂ'ﬁm URIANYIAY

39 SM2 = SM2+XX(
QQ2 = (XX(I)-MEAN2)**2
43 V12 = V12+QQ2
VX2 = V12/(N-1)

SD2 = SQRT(VX2)

C ***************#***COMPUTE Z(I) AND FX(I)*#‘***##***#*#*****#*
DO 49 I=1,N

49 Z(1) = (XX(I)-MEAN2)/SD2
CALL CDFZ(ZN,FX)

C *****#*#***************ZA STAT]STIC********#**************##*

SUMZA =0.0
DO1I=1N

#*************##*
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Cc

64

7

[\

75

84

1005

ok ok ok ok ok ok kokokok Rk (C

= (ALOG(FX(I)))/(N-1+0.5)
B1 = (ALOG(1-FX(I)))/(1-0.5)
SUMZA = SUMZA+A1+B1
CONTINUE
SZA = (-1)*SUMZA
ZA = (10*SZA)-32
IF (ZA.GT.1.961) ZAO1 = ZA01+1.0
IF (ZA.GT.1.626) ZA05 = ZA05+1.0
IF (ZA.GT.1.482) ZA10 = ZA10+1.0
CONTINUE

*#*****##****#******#*#ZC STATIST]C#*#********#***#******##**

SUMZC = 0.0
DO2I=1N
A2= ((FX(I))"( 1) 0

CONTINUE

ZC = SUMZC
IF (ZC.GT.21.013) Z
IF (ZC.GT.14.28
IF (ZC.GT.12.013)
CONTINUE

3 3% ok ok ok ok ok ok ok ok ok ok

XM(1) = 1.0-XM(N)

KRR = N-1

DO 64 I=2,KRR
Al=1I
XM(I) = (AI-0.

DO 75 J=1,N
IF (XM@).GT.0.5) (

T
.s.J,n YXM,
XMM() = (-l)*ZI

guliTneningns

MQ)=ZI

éﬁhm NSAUBINYIAY

sMMX = 0.0
SUMM2 = 0.0
DO84J=1N
SUMMX = SUMMX+XMM(J)*XX(J))
SUMM2 = SUMM2+(XMM(J)**2)
AAA = SUMM2*V12
R = SUMMX/SQRT(AAA)
IF (R.LT.0.976) RO1 =RO1+1.0
IF (R.LT.0.984) RO5 = R05+1.0
IF (R.LT.0.987) R10 =R10+1.0
CONTINUE

CONTINUE
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#sxsxearsrsrs CALCULATE PROBABILITY OF REJECTION*##¥*#¥sxsaxss

PRO1 =R01/1000.0

PRO5 = R05/1000.0

PR10 =R10/1000.0

PZAO1 =ZA01/1000.0

PZA05 = ZA05/1000.0

PZA10 =ZA10/1000.0

PZCO01 =2ZC01/1000.0

PZC05 = ZC05/1000.0

PZC10 = ZC10/1000.0

WRITE (1,*) PRO1,PRO5,PR10,PZA01,PZA05,PZA10,PZC01,PZC05,PZC10
*PWO1,PWO05,PW10

STOP
END

e 3k 3k ok ok ok ok ok 3k 3k 3k ok ok 3k sk ke ok ok o ok ok ok ok ok ok .‘, 3 3 3 2k ok 3k ok ok ok ok ok ok 3k %k Xk k
ek ok ok o o o o o o o e o e ke ok ok ok ok ok ok ok K ok ok K ok 3 TRt L o o ok ok ok o ok ok ok ok k ok ok

DOUBLE PRECISIO
REAL RN

1Y = 16807*IX
IF (IY.LT.0.0) IY &
RN=1Y ;
RN = RN/2147483
IX=1Y
RETURN
END

3k 3k 3k 3k 3k 3k 3 % 3k 3k 3k ok %k %k 3k 3k k ok A S ‘
SUBROUTINE NORM SHECNE
COMMON/SEED/IX it :
INTEGER IX
REAL VV1,VV2,ZNORM - = =
DOUBLE PRECISIO

CALL T NN D OMSCEARAD

RANDOMUK VRN,

CALL RANDOMN

R SHYNNS

RM = VV1*SQRT(-2*ALOG(S)/S)

3 3k 3 3k ok ok 3k ok ok % ok ok ok ok ok

s SRR AN Y

C

******************LOGNORMAL DISTRIBUTION*****************
SUBROUTINE LOGNORMAL(EX,STD,X_LOGNORMAL)
COMMON/SEED/IX
INTEGER IX
CALL NORMAL(EX,STD,X_NORMAL)
X_LOGNORMAL = EXP(X_NORMAL)
RETURN
END

wkkpkakkskxkakkkkkk CHISQUARE DISTRIBUTION*¥ ¥k ks kakakkdk
SUBROUTINE CHISQUARE(KK,DIFF,X_CHI)
COMMONY/SEED/IX

185



386

311

411

INTEGER IX
REAL PP,ZNORM,X_CHI
DOUBLE PRECISION 1Y
PP=1.0
DO 386 1=1KK
CALL RANDOM(IX,IY,RN)
R=RN
PP = R*PP
CONTINUE
PP = -2.0*ALOG(PP)
IF (DIFF.GT.0.0) THEN
CALL NORMAL(EX,STD,X_NORMAL)
ZNORM (X_NORMAL-EX)/STD

= ZNORM
X_ cm— (Z*ZyPP
ELSE /
X_CHI=
END IF
RETURN —

END

3k ok ok ok ok 3k ok % ok ok ok ok

SUBROUTINE T(
COMMON/SEED/I3
INTEGER IX,DF
REAL XX,X_T
CALL NORMA
ZNORM =
CALL CHISQUAR
XX =X_CH
X_T = ZNORM/SQRT
RETURN
END

ke ok ok ok ok ok % 3k ok ok ok %k ok ok k

T)

TR AR R F R G ST : AR F A

SUBROUTINE ALDH A G
COMMON/SEED

REAL BG1 PGl S
DOUBLE PRECI N Iy

BG1 = (EXP(1. Oﬁﬁ’HA)/EXP(] .0)

i ﬁ%awsWEWﬂi

CALL RANDOM(IX,IY,RN)

SRR 0N AINNAY

1 =EXP(-YG1)
IF (R2.LE.ZG1) THEN
X_GAMMA = (I/LAMBDA)*YG]
ELSE
GOTO 311
END IF
RETURN
YG2 = -ALOG((BG1-PG1)/ALPHA)
ZG2 = YG2**(ALPHA-1.0)
IF (R2.LE.ZG2) THEN
X_GAMMA = (I/LAMBDA)*YG2
ELSE
GOTO 311
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END IF
RETURN
END

******#*****#t**GAMMA DISTRIBUTION (EQ 1)***********##*****
SUBROUTINE GAMMA2(LAMBDA,X_GAMMA)

COMMON/SEED/IX

REAL VG2,LAMBDA

DOUBLE PRECISION IY

CALL RANDOM(IX,IY,RN)

VG2 = -ALOG(RN)

X_GAMMA = (1/LAMBDA)*VG2

RETURN
END

**#*##**********GAMM : \‘. ] l)**********#*#***#*
W

SUBROUTINE GAMMAS(A MMA)
COMMON/SEED/IX 4
REAL A,B,Q,D,V,Y,ZW IAMBDA —
DOUBLE PRECISI€ '

= 1/SQRT((2*ALPH
B = ALPHA-ALOG(/
Q=ALPHA+(1/A)

Y = ALPHA*EXP
Z=(R1**2)*R2
W =B+(Q*V)-Y
T1=W+D-(4.5*%Z)
IF (T1.GE.0.0) THEN

X_GAMMY
END IF T

T2 = ‘LY_'!:
IF (W.GE.T2) TH

X_GAMMA = (1/LAMBDA
ELSE

3§ﬁﬁquawﬁwa1ﬂi

< UINIPABMRIZNHITY

MMON/SEED/IX
REAL Y1,Y2,LAMBDA
DOUBLE PRECISION IY
LAMBDA = 1.0
ALPHA = ALPHALI
IF (ALPHA1.EQ.1.0) THEN
CALL GAMMA2(LAMBDA,X_GAMMA)
Y1=X_GAMMA
ELSE IF (ALPHA1.GT.1.0) THEN
CALL GAMMA3(ALPHA,LAMBDA,X_GAMMA)
Y1=X_GAMMA
ELSE
CALL GAMMA1(ALPHA,LAMBDA,X_GAMMA)
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Y1=X_GAMMA

END IF
ALPHA = ALPHA2
IF (ALPHA2.EQ.1.0) THEN

CALL GAMMA2(LAMBDA,X_GAMMA)

Y2=X_GAMMA

ELSE IF (ALPHA2.GT.1.0) THEN

CALL GAMMA3(ALPHA,LAMBDA,X_GAMMA)

Y2 =X_GAMMA
ELSE
CALL GAMMA1(ALPHA,LAMBDA,X_GAMMA)
Y2 =X_GAMMA
END IF
X_BETA = Y1/(Y1+Y2)
RETURN :
END ,

C 5 ok ok ok ok ok ok ok ok ok ok ok ok ok Xk %k k ok Vi &**#*##****#**####**
SUBROUTINE JOHN 1, PH@ETA,X_JOI—NSON)
COMMON/SEED, T
INTEGER IX
REAL ALPHAL, 7246 AVINIA BET A
CALL NORMAL(E: \

ZNORM-
AJ = (ZNORM-ALPHA]

Y] = EXP(AJ)
BJ = YJ-(1.0/Y))
CJ = (BETA/2.0)*BJ
X_JOHNSON = GA
RETURN

END

SUBROUTINE CDFZ(Z,N,FX
REAL BB,A(6),Z(100),F ,.;.{a'
A(1) = 0.070523078

A(2) = 0.042282042
AQ3) = 0.009270527
A(4) = 0.0001520 o
A(5) = 0.000276567
A(6) = 0.000043064

m”%uﬂqwamswaﬂﬂi

3 BB) —BBJ:(Q(J)* BS(Z(1))/SQRT(2.0))**J)
0 A4S A NEN
P FX(I) = F(1)/2.0
END IF
4 CONTINUE
RETURN
END
SUBROUTINE STUD(YXM,ZI)
RE:{),.(’)YXM,ZI,P,IA,IB

234 T1 = 1.0/(1.0+(0.2316419*ZI))
DZ = 0.3989423*EXP(-ZI*Z1/2.0)
IA =(1.330274*T1-1.821256)
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IB = ((IA*T1+1.781478)*T1-0.3565688)*T1+0.3198815)
P=1.0-DZ*T1*IB
IF (P.GE.YXM) GOTO 456
Z1 = Z1+0.001
GOTO 234
456 CONTINUE
RETURN
END

Al
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