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C * S U B R OUTTINGE R ANDOM i
SUBROUTINE RANDUM(IX,IY,YFL)
IY = IX*16807 .,

IF-(IY¥Y) 6,6,6

5 IY = IY + 2147483647 + 1
6 YFL = IY
YFL = YFL / 2147483647
IX = 1Y
RETURN

END
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C g NORMAL DISTRIBUTION 2

FUNCTION NORMAL (MEAN ,SIGMA)

REAL NORMAL, MEAN

COMMON /SEED/IX

a /SELECT /KK

PI = 3.1415926

IF (KK .EQ. 1) GOTO 10
CALL RANDUM(IX,IY,YFL)
RONE = YFL
CALL RANDUM(IX,IY,YFL)
RTWO = YFL

ZONE

1}

SQRT(-2*ALOG(RONE) ) *COS(2*PI *RTWO)

ZTWO

SQRT(-2*ALOG(RONE) ) *SIN(2*PI*RTWO)

NORMAL = ZONE * SIGMA * MEAN
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C * FUNCTION WEIBULL DISTRIBUTION *

FUNCTION WEIBUL(ALPHA ,BETA)

COMMON /SEED/IX

CALL RANDUM(IX,IY,YFL)

WEIBUL = - BETA® (ALOG(1.0-YEL))**(1.0/ALPHA)
RETURN

il

END

' [ bl @ | ety o o
JUILNINHDF I TUE YA Y FANNHN ILINUIN L DN TU LU L HEa

C g SUBROUTINE EXPONENTTIAL E

SUBROUTINE EXPO(THETA ,XX)
COMMON /SEED/IX

CALL RANDUM(IX,IY,YFL)

XX = — THETA* (ALOG(1.0-YFL))
RETURN

END
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C " GERNERATE STUDENT T DISTRIBUTION *

FUNCTION TDIS(NDF ,DMEAN,SIGMA)
REAL NORMAL

SQNOR = 0.0

NDF = 4

DO 10 I = 1,NDF

SQNOR

SQNOR + (NORMAL (DMEAN ,SIGMA)**2)
10 CONTINUE

CHISQ = SQRT(SQNOR/FLOAT (NDF') )

TDIS = NORMAL (DMEAN ,SIGMA) /CHISQ

RETURN

END
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C
¢
C ' SUBROUTINE RANK . *
4
SUBROUTINE RANK(Y,NP,SUMN,N, IP)
DIMENSION Y(3,100), IR(3,100), DAT(300), N(3),
. RANK1(300)
ISUMN = SUMN
KKl = @
DO 5 I = 1,NP
IN = N(I)
DO 6 .J =1 ,IN
IR(I,J) = 0
KK1 = KK1 + 1
DAT(KK1) = Y(I,J)
5 CONTINUE

NL = ISUMN -1

DO 12 K = NF,ISUMN
IF (DAT(I) .LE. DAT(K)) GOTO 12
SAVE = DAT(I)

DAT(I)

DAT(K)

DAT (K) SAVE

12 CONTINUE *



10 CONTINUE
LY =g
16 DO 20 KI = 1,ISUMN
DO 20 I =1,NP

IN = N(I)
DO 20 J =1,IN
IF ((DAT(K1) .EQ. Y(I,J)) .AND. (IR(I,J)
IR(I,J) = K1

ENDIF

20 CONTINUE
RETURN

END

117
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DIMENTION X(8,100), Z(3,100), IP(3), SUMZ(3), ZBAR(3), SIG(3),

* SSUM(3), SUM(3), ALS(3), IR(3,100), DATA(3,100),

* DAT(300), SUMR(3), DME(3), Y(3,100), N(3), S(3),

* RANK1(3),SIGT(3),VA(3),TD(3,100),VAR(3),V(3),DAT(3,100)

REAL NORMAL
INTEGER ROUND

COMMON IA/SEED/IX/SELECT /KK

DTAT ALPHA, BETA, THETA, NP /2.,21.58553,10.0,3/
DATA IP(1), IP(2), IP(3) /1,3,4/

DATA N(1), N(2), N(3) /15,15,15/

DATA CHIO1, CHIO5 /9.21,5.99/

DTAT FO1, FO5 /5.156,3.22/

DATA SIG(1), SIG(2), SIG(3) /10.,10.,10./
DATA SIGT(1), SIGT(2), SIGT(3) /10.,10.,10./
ROUND = 1000
WRITE((6,1)IP(1),IP(20,IP(3) ,N(1),N(2) ,N(3)
FORMAT(5X,11,2X,11,2X,11,6X,12,2X,12,2X,12)

WRITE(6,209)

FORMAT (30X, 'BARTLETT ", 16X, 'OBRIEN' ,16X,'SQUARED RANK')

WRITE(6,210)

FORMAT(27X,'.01',6X,'.05',10X,'.01',6X,'.05',12X,'.01',6X,'.05')

DO 99 JJ = 1,19

IX = 973253



119

KK =0

BARO1 = 0.0

BAROS = 0.0

0BO1 = 0.0 s

OBOS = 0.0

SQ01 = 0.0

SQ05 = 0.0 '
MEAN = 0.0

DMEAN = 0.0

SIGMAR = 1.0
READ(5,5)VA(1) ,VA(2) ,VA(3)
5 FORMAT (3F2.1)
DO 9 K =1,ROUND
DO 8 I =1,NP
IF ( IP(I) .EQ. 1 ) THEN
IN = N(I)
DO 111 J = 1,IN
DATA (I,J) = NORMAL(DMEAN,SIG(I))
111 CONTINUE
ELSE
IF ( IP(I) .BEQ. 2 ) THEN
IN = N(I)
DO 222 J =1,IN
CALL EXPO(THETA ,XX)

DATA(I ,J) = XX

o
[
Do

CONTINUE

ELSE

IF ( IP(I) .EQ. 3 ) THEN
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IN = N(I)
DO; 333 J =1,IN
DATA(I,J) = WETBUL(ALPHA ,BETA)
333 CONTINUE
ELSE
IN = N(I)
DO 444 J =1,IN
DTA(T,J) = TDIS(NDF,DMEAN,SIGT(I))

DATA(I,J) = 7.071067812*DTA(1,J)

444 CONTINUE
ENDIF
ENDIF
ENDIF
8 CONTINUE

DO 999 I = 1,NP
IN = N(I)
DO 998 J = 1,IN
998 CONTINUE
999  CONTINUE
DO 778 1 = 1,NP
IN = N(I)
DO 777 J =1,IN
V(I) = SQRT(VA(I))
TD(I,J) = DATA(I,J)*V(I)
177 CONTINUE

778  CONTINUE

C * BARTLETT TEST Fe
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A=0
B =0
TS = 9
TED
=0
D=0
Q=0
BAR = 0

DO 10 I = 1,NP
IN = N(I)
S(I) = 0.0
SUM(I) = 0.
SSUM(I) = 0.
DO 20 J=1,IN

SUM(T) = SUM(I) + TD(I,J)

SSUM(I) = SSUM(I) + (TD(1,J)**2)
CONTINUE
S(I) = (SSUM(I) - ((SUM(I)**2)/N(1))) /(N(I)-1)

TS =TS + ((N(I)-1)*S(1))

T=T+ (N(I)-1)

CONTINUE

STOT =TS / T

DO 50 I =1,NP
A=A+ ((N(I)-1) * ALOG(STOT))
B =

B + ((N(I)-1) * ALOG(S(1)))
TI =TI + (1.0 / (N(I)-1))

CONTINUE

121
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o
I

TI = (1.0/T)

Q

BAR = (A-B) / Q

IF (BAR .GT. CHIO1) BARO1

IF (BAR .GT. CHIO5) BARO5

W=0.5

SUMN = 0.

SUMZZ = 0.

OB1 = 0.

ZDIF = 0.

DO 80 I = 1,NP
IN = N(I)

SUMZ (1)

ZBAR(I)

DO 90 J

0

1.0 + (D/(3*(NP-1)))

O'BRIEN

1,IN

BARO1 + 1

BAROS + 1

TEST
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Z1 = (WN(I)-2) * N(I) * ((TD(I,J)-(SUM(I)/N(I)))**2)

Z2 =W * 8(I) * (N(I)-1)

Z3

(N(I)-1) * (N(I)-2)

SUMZ(I) = SUMZ(1) + Z(I,J)

CONTINUE

ZBAR(I) = SUMZ(I) / N(I)

SUMZZ "= SUMZZ + SUMZ(I)

SUMN = SUMN + N(I)

CONTINUE

ZZBAR = SUMZZ / SUMN
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DO 100 I = 1,NP
OBl = OB1 + (N(I) * ((ZBAR(I)-ZZBAR)**2))
IN = N(I)
DO 110 J =1 ,IN
ZDIF = ZDIF +((Z(I,J)-ZBAR(I));'2)
110 CONTINUE

100 CONTINUE
OB2 = ZDIF / T

OB = (OB1 / (NP-1)) / OB2

IF (OB .GT. FO1) OBOl = OBOl + 1

IF (OB .GT. F05) OBO5 = OB05 + 1
¢
C * SQUARED RANK T E S 7 .
¢

SSUMR = 0.

R4 = 0.

SN = 0.

DO 120 I = 1,NP

DME(I) = SUM(I) / N(I)

120 CONTINUE
DO 130 I = 1,NP
IN = N(I)
DO 140 J =1,IN
X(I,J) = ABS(TD(I,J) — DME(I))
140 CONTINUE
130  CONTINUE
CALL RANK(X,Nﬁ,SUMN,N,IR)

DO 150 I = 1,NP



124
IN = N(I)
SUMR(I) = 0.
DG 160 J = 1.
SUMR(I) = SUMR(1) + (IR(I,J)**2)
R4 = R4 + (IR(I,J)**4)
160 CONTINUE
SN = SN + ((SUMR(T)**2) / N(I))
SSUMR = SSUMR + SUMR(I)
150  CONTINUE
SBAR = SSUMR / SUMN

SBARN = SUMN * (SBAR**2)

D2 = (R4 - SBARN) / (SUMN -1)

SQ = (SN - SBARN) / D2

IF (SQ .GT. CHIO1) SQO1 = SQO1 + 1
IF (SQ .GT. CHIO5) SQ05 = SQO05 + 1

9 CONTINUE

C
PBARO1 = BARO1 / ROUND
PBAROS = BARO5 / ROUND
POBO1 = OBO1 / ROUND
POBO5 = OB05 / ROUND
PSQO1 = SQO01 / ROUND
PSQ05 = SQ05 / ROUND
C
WRITE(6,3)VA(1), VA(2), VA(3) ,PBARO1, PBARO5,
*POBO1, POBOS,‘PSQOI, PSQ05
3 FORMAT(3X,F5.1,1X,F5.1,1X,F5.1,1X,3X,F5.3,5X,F5.3,5X,

'F5.3,5X,F5.3,5X,F5.3,5X,F5.3)
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99 CONTINUE

STOP
END
€
&
G. * § U BRGCUTINE RANDOMN: .2
C
SUBROUTINE RANDUM(IX,IY,YFL)
1Y = 1X* 16807
IF (IY) 5,6,6
5 IY = IY + 2147483647 + 1
6  YPL = IY
YFL = YFL/2147483647
IX = IY
RETURN
END '
c

C * FUNCTION WEIBULL DISTRIBUTION - *

C
FUNCTION WEIBUL(ALPHA ,BETA)
COMMON /SEED/IX
CALL RANDUM(IX,IY,YFL)
WEIBUL = - BETA*(ALOG(1.0-YEL))**(1.0/ALPHA)
RETURN
END
C

C * SUBROUTINE EXPONENTTIAL *
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*

*

SUBROUTINE EXPO(THETA ,XX)
COMMON /SEED/IX

CALL RANDUM(IX,IY,YFL)

XX ==THETA* (ALOG(1.0-YFL))
RETURN

END

GERNERATE STUDENT T DISTRIBUTION  *

FUNCTION TDIS (NDF ,DMEAN ,SIGMA)
REAL NORMAL

SQNOR = 0.0

3
[
(=]
—
1}

1,NDF

SQNOR

SQNOR + (NORMAL (DMEAN,SIGMA)**2)
CONTINUE

CHISQ = SQRT(SQNOR/FLOAT(NDF'))

TDIS = NORMAL (DMEAN,SIGMA) /CHISQ

RETURN

END

NORMAL DISTRIBUTI:ON

FUNCTION NORMAL (MEAN ,SIGMA)
REAL NORMAL, MEAN
COMMON /SEED/IX

/SELECT /KK

PI = 3.1415926

126
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IF (KK .EQ. 1) GOTO 10
CALL RANDUM(IX,IY,YFL)
RONE = YFL
CALL RANDUM(IX,IY,YFL)
RTWO = YFL

ZONE = SQRT(-2*ALOG(RONE))*COS(2*PI*RTWO)

ZTWO

SQRT(-2*ALOG(RONE) ) *SIN(2*PI*RTWO)
NORMAL = ZONE * SIGMA * MEAN
KK = 1

RETURN

C * SUBROUTINE RANK *

SUBROUTINE RANK(Y ,NP,SUMN,N,IP)
DIMENSION Y(3,100), IR(3,100), DAT(300), N(3),
* RANK 1(300)
ISUMN = SUMN
KK1 = 0
DO 5 I = 1,NP
IN = N(I)
g B 4=i1% g
IR(I.I) = 0
KK1 = KK1 + 1
DAT(KK1) = Y(I,J)
5 CONTINUE

NL = ISUMN -1
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10

16

DO 12 K = NF,ISUMN

IF (DAT(I) .LE. DAT(K))

SAVE =
DAT(I)

DAT(K)

CONTINUE

CONTINUE

1J =0

o

DAT(1)

DAT(K)

SAVE

DO 20 K1 = 1,ISUMN

DO 20

IN = N(I)

I =1,NP

DO 20 J =1,IN

CONTINUE

RETURN

END

GOTO 12

IF ((DAT(K1) .EQ. Y(I,J)) .AND .

IR(I,J) =K1

ENDIF

(IR(I,J)

128

.EQ. 0)) THEN
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