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MAIN PROGRAM

DOUBLE PRECISION X(4,20), TREF(4),BKEF(20),ERR(4,20),T(4)
REAL NORMAL,NORMAL2,BRIN,HAN, WILCOX,YITNO

COMMONI/SEED/IX
“  [SELECTIKK

COMMON NT,NB

DATA (TREF(l),|=1,4)/-4.0.,0,0,4.0./
DATAT(1)T(2),T(3).T(4)1,1,1,1
DATA ALPHA,BETA/2.0,21.5866/
NT=4

NB=20

NSIM=1000

1X=16807

KK=0

GMEAN=100.

DMEAN1=10.

SIGMAL=10.

DO 99 K=1NSIM

DO 1J=1,NB
BKEF(J)=NORMAL2(DMEAN1 .SIGMA? )
CONTINUE
OPEN(6,FILE='CUT20.0UT)
X(1.J)=0.

DO 20 1=LNT

IF(T().EQ.1) THEN
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DO 11 J=1NB

DMEAN=10,

SIGMA=L.

ERR(1,J)=NORMAL(DMEAN SIGMA)

X(1,J)=GMEAN+TREF(I}+BKEF(J)}+ERR(l,J)
11 CONTINUE

ELSE

22

33

44

IF(T().EQ.2) THEN

D022 =1NB

ERR(1,J)= EIBUL(ALPHA BETA)
X(1,J)=GMEAN+TREF(I+BKEF(J)+ERR(,J)
CONTINUE

ELSE

IF(T().EQ.3) THEN

DO 33 J=1,NB

DMEAN=0,

SIGMA=1.0

NDF=4

ERR(1,J)=TDIS(NDF DMEAN,SIGMA)
X(1,J)=GMEAN+TREF()+BKEF(J)+ERR(l,J)
CONTINUE

ELSE

IF(T().EQ.4) THEN

DO 44 =INB

DMEAN =0,

SIGMA=1.0

NDF-4

ERR(1,J)=CSD(NDF DMEAN,SIGMA)
X(1,)=GMEAN+TREF(I+BKEF(J)+ERR(l,J)
CONTINUE
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ENDIF
ENDIF
ENDIF

ENDIF

20 CONTINUE
CALL BRIND(X.BRIN)
IF(BRIN.GT.11.34) BRi01=BRI01+1
IF(BRIN.GT.7.81) BRI05=BRI05+1
IF(BRIN.GT.6.25) BRLL0=BRI 10+1
CALL HANT(X.HAN)
IF(HAN.GT 5.29) HANOI =HANO1+1
IF(HAN.GT 3.24) HANO5=HAN05+1
IF(HAN.GT 2.46) HAN10=HAN10+1
CALL WILC(X,WILCOX)
IF(WILCOX.GT. 13.29) WILO1=WIL01+1
IF(WILCOX.GT.9.48) WIL05=WIL05+1
IF(WILCOX.GT.7.77) WIL10=WIL10+1
CALL LEVN(X.YITNO)
IF(YITNO.GT 4.38) YITOL=YIT0L +1
IF(YITNO.GT.2.87) YIT05=YIT05+1
IF(YITNO.GT.2.24) VIT10=YIT 1041

99 CONTINUE
WRITE(6,50) BRIOL,BRI05,BRIL0,
© HANOILHANO5.HAN10,
£ WILOLWILOS,WIL10,
£ YITOLYITOS,YITL0

50 FORMAT(/3X,F10.3,3X,F10.3,3 F10.3,
/13X F10.3,3X,F10.3,3X F10.3,
13X F10.3,3X,F10.3,3X,F10.3,
13X, F10.3,3X,F10.3,3X F10.3)
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PBRI01 =BRIOL/FLOAT(NSIM)
PBRI05=BRI0S/FLOAT(NSIM)
PBRI10=BRI10/FLOAT(NSIM)
PHANO1=HANOL/FLOAT(NSIM)
PHAN05=HANOS/FLOAT(NSIM)
PHAN10=HAN10/FLOAT(NSIM)
PWILO1=WILOL/FLOAT(NSIM)
PWILO05=WI LOS/FLOAT(NSIM)
PWIL10=WI LLO/FLOAT(NSIM)
PYITO1=YITOL/FLOAT(NSIM)
PYIT05=YITOS/FLOAT(NSIM)
PYIT10=YIT10/FLOAT(NSIM)
WRITE(6,51) PBRIOL,PBRI0S,PBRI1,
¢ PHANO1,PHANOS,PHAN 10,
£ PWILOLPWILOS,PWILL0,
¢ PYITOLPYITOS,PYIT10
51 FURMAT(/3X,F10.3,3X F10.3.3X.F103,
* 113X, F10.3,3X,F10.3,3X,F10.3,
*113X,F10.3,3X,F10.3,3X,F10.3,
*[13X,F10.3,3X,F10.3,3X,F10.3)
STOP
END
e e sk
' SUBROUTINE NORMAL DISTRIBUTION
A I A L TR AL
FUNCTION NORMAKDMEAN, SIGMA)
REAL NORMAL
COMMON/SEED/IX
*  [SELECTIKK/ZZ/ZII
PI=3.1415926
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IF (KK.EQ.1) GOTO 10

CALL RANDOM(IXIY,YFL)

RI=YFL

CALL RANDOM(IXIY,YFL)

RII=YFL
ZI=SQRT(-2*ALOG(RI))*COS(2*PI*RII)
Zii=SQRT(-2*ALOG(RI)*SIN(2*PI*RII)
NORMAL=ZI*SIGMA+DMEAN

KK=1
RETURN

10 NORMAL=ZI*SIGMA+DMEAN

KK=0
RETURN
END

SUBROUTINE NORMAL DISTRIBUTION

FUNCTION NORMAL2(DMEANZ,SIGMAL)
REAL NORMAL?

COMMON/SEED/IX

*  [SELECTKK/ZZ/zI

PI=3.1415926

IF (KK.EQ.1) GOTO 20

CALL RANDOM(IXIY,YFL)

RI=YFL

CALL RANDOM(IXIY,YFL)

RII=YFL
ZI=SQRT(-2*ALOG(RI))*COS(2*PI*RII)
ZII=SQRT(-2*ALOG(RN)*SIN(2*PIRI)
NORMAL2=ZI*SIGMAL +DMEAN1
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KK=1
RETURN
20 NORMAL2=ZII*SIGMAL +DMEAN1
KK=0
RETURN
END

* kkkkkkkkkkNekkkkkkkkkkkkkkkkkkkkkkkkkkkkkkhkkkkkkkkkkkkkkkk kokkkkkkkkk

* SUBROUTINE RANDOM
*hkkkkkkkkkkkkkkkkkkkkkkkbkk kbbb kbbb kkkkkkkkkkkkkkkkkk kb kb kkkkkkddk

SUBROUTINE RANDOM(IX,IY,YFL)

1Y=1X*16807

IF (IY.LT.0) IY=1Y+2147483647+1

YFL=IY

YFL=YFL*0.465661 E-9

IX=1Y

RETURN

END

*hkkkkkkkkkkkkkkkkkkkkk kb xkkkkkkkkkbkkkkkAkkkkk kbbb kkkkkkkkkrkkkrkdkkx

¢ FUNCTION WEIBULL DISTRIBUTION
kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk kbbb kkkkk kbbb kb kk ke k ki kx

FUNCTION WEIBUL(ALPHA BETA)

COMMON/SEEDIIX

CALL RANDOM(IXIY,YFL)

WEIBUL = BETA*(-ALOG(YFL))**(LO/ALPHA)

RETURN

END
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‘ FUNCTION CHI SQUARE DISTRIBUTION
K ROk W W KA R KKK R K A R
FUNCTION CSD(NDF,DMEAN,SIGMA)
REAL NORMAL
CSD=0.0
DO 10 1=1NDF
CSD=CSD+(NORMAL(DMEAN, SIGMA)*2)
10 CONTINUE
RETURN
END

kkikkikkkkkkickkickkikkkkkkkikkkikkkickkiddckkikikkickkkickkkickkkikkkikkkickkkk

' FUNCTION T DISTRIBUTION
FUNCTION TDIS(NDF,DMEAN,SIGMA)
REAL NORMAL
SQNOR=0.0
DO 10 1=1NDF

SQNOR=SQNOR+(NORMAL(DMEAN, SIGMA)*2)
10 CONTINUE
CHISQ=SQRT(SQNOR/FLOAT(NDF))
TDIS=NORMAL(DMEAN SIGMA)/CHISQ
RETURN
END

ek Mk *b'igw* Wk kkxk % ek kK * ek

*

SUBROUTINE BRINDLEY AND BRADLEY TEST  *

* * R ARk K A A ** A A K AR % * %Kik

SUBROUTINE BRIND(X,BRIN)

DOUBLE PRECISION X(4,20),XBID(4),XBDJ(20), SUMT(4), SUMB(20)
DOUBLE PRECISION SXI2(4),S12(4),5K2(4),Q(4),Q1(4)
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REAL BRIN
COMMON NT,NB
SUMSI2=0.0
SSK2=0.0
SUMQI=0.0
SUMQQ=0.0
GRAN=0.0
DO 40 1=1NT
SX12(1)=0.0
SUMT()=0.0
DO 4l =1,NB
GRAN=GRAN+X(1J)
SXI2(1)=SXI2(1)+X(1.3)*X(1, )
SUMT(1)=SUMT(I)+X(,J)
41 CONTINUE
XBID(1)=SUMT(1)/NB
40 CONTINUE
XBDD=GRAN/(NT*NB)
DO 43 J=1,NB
SUMB(J)=0.0
DO 42 1=LNT
SUMB(J)=SUMB(I)+X(J)
42 CONTINUE
XBDJ(J)=SUMB(J)INT
43 CONTINUE
DO 44 1=LNT
S12(1)=0.0
DO 45 J=1,NB
SI2(1)=S12(1)+((X(1,J)-XBID()-XBDJI(J)+XBDD)*2)
45 CONTINUE



SUMSI2=SUMSI2+S12()

44 CONTINUE
DO 46 1=LNT
SK2(1)=SX12(1)-(NB*XBID()*XBID()
SSK2=SSK2+SK2()

46 CONTINUE
Q2=SUMSI2/(N B-L){(NT-1)¥(NT-2))
DO 47 1=1NT
QL()=NT/FLOAT((NB-L)*(NT-2)}*(SI2(0)
Q()=Q1(1)-Q2
SUMQI=SUMQI+Q()

47 CONTINUE
DO 49 1=1NT
DO 50 J=I,NT
IF(1.LT.J) GOTO 51
GOTO 50

51 SUMQQ=SUMQQ+Q(I)*Q(J)

50 CONTINUE

49 CONTINUE

T=ALOG10((2*NT*SUMQQ)/((NT-1)*(SUMQI**2)))

BRIN=(-0.5(NB-1){(NT-1)*(NT-2)T)
RETURN
END
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s

SUBROUTINE HAN'S TEST

SUBROUTINE HANT(X.HAN)
DOUBLE PRECISION X(4,20),A(4,20),ATA(4,4),Y(20),ATY(4) ATAINV(4,4)
DOUBLE PRECISION BETA(4),XD(20),XBD(20),YPRED(20),AA(20),BB(20)
DOUBLE PRECISION Z(4,20)R?
COMMON NT,NB
REAL HAN.DF
A2=0.0
B2=0.0
AB=0.0
SUMY=0.0
DO 10 J=1,NB
XD(3)=0.0
DO 11 1=L,NT
XD()=XD()+X(1,J)
11 CONTINUE
XBD(J)=XD(J)INT
10 CONTINUE
DO 12 1=LNT
DO 13 =1,NB
Z(13)=(X( )-XBD())
13 CONTINUE
12 CONTINUE
DO 20 J=1,NB
20 A(LJ)=1.0
DO 22 I=2,NT
DO 21 J=1,NB
ALD)=Z( )
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21 CONTINUE
22 CONTINUE
DO 25 J=1,NB
25 Y(J)=XBD(J)
DO 28 J=1,NB
SUMY=SUMY+Y(J)
28 CONTINUE
YBAR=SUMY/NB
DO 35 1=LNT
DO 35 J=I,NT
AIK=0.0
DO 32 K=1NB
AIK=AIK+A(LK)A(K)
32 CONTINUE
ATA(1,J)=AIK
35 CONTINUE
DO 40 11 NT
ATY()=0.0
DO 40 K=1N\B
ATY()=ATY()+A(LK)*Y(K)
40 CONTINUE
DO 41 K=1NT
IF(ATA(K K)) 41,42,41
42 WRITE(6,43)
43 FORMAT(/3X, ATA(K.K) has ZERO DIAGONAL CANNOT USE MATRIX])
STOP
41 CONTINUE
CALL INVRS(ATAATAINV)
DO 45 1=LNT
BETA()=0.0



DO 45 K=1INT
BETA(I)=BETA(I+ATAINV(K,)*ATY (K)
45 CONTINUE
DO 50 J=1,NB
YPRED(J)=0.0
DO 51 1=1,NT
YPRED(J)=YPRED(J)+BETA()*A(,J)
51 CONTINUE
50 CONTINUE
DO 60 J=1,NB
AA(J)=Y(J)-YPRED(J)
BB(J)=Y(J)-YBAR
60 CONTINUE
DO 65 K=1NB
A2=A2+AA(K)*AA(K)
B2=B2+BB(K)*BB(K)
65 CONTINUE
AB=B2-A2
R2=AB/B2
DF=(NB-NT)/FLOAT(NT-1)
HAN=(R2/(1-(R2)))*DF
RETURN
END

SUBROUTINE ATA-INVERSE
ook ek TGk *
SUBROUTINE INVRS(ATA,ATAINV)
DOUBLE PRECISION ATA(4,4),ATAINV(4,4),B(4,4)
COMMON NT.NB
DO 1 1=INT
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DO 1J=1,NT
B(1,)=ATA(,J)
1 CONTINUE
DO 20 K=1NT
B(K,K)=-1.0/B(K K)
DO 5 1=1,NT
IF (1K) 4,5,4
4 B(I,K)=-B(I,K)*B(K K)
5 CONTINUE
DO 10 1=I,NT
DO 10 J=1,NT
IF (0-K)*(3-K)) 9,10,9
9 B(1,9)=B(I, )-B(K)*B(K.J)
10 CONTINUE
DO 20 =1NT
IF(J-K) 14,15,14
14 B(K,J)=-B(KJ)*B(K K)
15 CONTINUE
20 CONTINUE
DO 25 1=I,NT
DO 25 J=1NT
ATAINV(1,)=-B(1,9)
25 CONTINUE
RETURN
END
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SUBROUTINE WILCOX ' TEST STATISTICS  *
| AP
SUBROUTINE WILC(X,WILCOX)
DOUBLE PRECISION X(4,20),Y(4,20),Z(4,20),MED(4),D(20)
DOUBLE PRECISION RD(20),SRD(4),DZ(20),RZ(4,20)
REAL WILCOX
COMMON NT,NB
DO 5 1=1,NT
DO 4J=1NB
Y(1,3)=X( )
4 CONTINUE
5 CONTINUE
DO 10 1=1NT
NB1=NB-1
DO 20 =1NB1
B1=NB-J
DO 20 L=1,B1
IF(Y(I,L).LE.Y(I,L+1)) GOTO 20
SAVE=Y(I,L)
Y(,L)=Y(I,L+1)
Y(I,L+1)=SAVE
20 CONTINUE
MED()=Y (I,(NB+1)/2.)
10 CONTINUE
DO 30 1=1NT
DO 40 J=1,NB
Z(1,J)=ABS(X(1,3)-MED(1))
40 CONTINUE
30 CONTINUE



£10
DO 31 J=1,NB
IMAX=Z(1,J)
DO 32 I=2,NT
IF (Z(Il, )LE.ZMAX) GOTO 32
ZMAX=Z(I1,J)
32 CONTINUE
ZMIN=Z(1,J)
DO 33 l=2,NT
IF (Z(Ill, ).GE.ZMIN) GOTO 33
IMIN=Z( )
33 CONTINUE
D(J)=ZMAX-ZMIN
31 CONTINUE
DO 34 =1NB
34 DZ(J)=D())
DO 35J-1NB
SMALL=0.0
EQUAL=0.0
DO 36 JJ=1INB
IF(DZ(3J)-D(J)) 37,38,36
37 SMALL=SMALL+1.0
GOTO 36
38 EQUAL=EQUAL+1.0
36 CONTINUE
IF(EQUAL.EQ.0.0) RD(J)=SMALL+1.0
RD(J)=SMALL+(EQUAL*1,0)¥0.5
35 CONTINUE
CALL RANK(Z RZ)
SRD2=0.0
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*

DO 41 1=1 NT

SRD(1)=0.0

DO 42 J=1,NB
SRD(I)=SRD(I)+RD(J)*RZ(l,J)

42 CONTINUE

SRD2=SRD2+SRD()*SRD(])

41 CONTINUE

WL=(72*SRD2)((NTHNT+1)*N *(NB+1)*(2*NB+1))
2=(9*(NT+1)*NB*(NB+1))/(2*(2*NB+1))
=W1-W2

AL=6.0*((3*NB*NB)+(3*NB)-1)

A2=5*NB*(NB+1)*(2*NB+1)

A=1.0-(ALIA2)

BL=72%(3*(NB*4)+6*(N B**3)-3*N B+1)

B2=7+(N B**2)*(NB+1 )¥*2)*((2*N B+1)*%2)

B-3*A-2.0+(B1/B2)

V=((NT-1)*(A*3))/(B**2)

WILCOX=(W-NT+1)*A/B+V

RETURN

END

SUBROUTINE RANK OF Z(1.J)

SUBROUTINE RANK(Z.RZ)

DOUBLE PRECISION B(4,20),RZ(4,20),Z(4,20)
COMMON NT.NB

DO 1 1=1,NT

DO 1J=1,NB

B(1,9)=2(1J)

1 CONTINUE
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DO 2 J=1,NB
DO 3 1=1,NT
SMALL=0.0
EQUAL=0.0
DO 5 11=1,NT
IF(B(11,9)-Z(1,3)) 7,6,5

7 SMALL=SMALL+1.0
GOTO 5

6 EQUAL=EQUAL+1.0

5 CONTINUE
IF (EQUAL.EQ.0) GOTO 8
RZ(1,J)=SMALL+(EQUAL+1.0)*0.5
GOTO 3

8 RZ(1,J)=SMALL+1.0

3 CONTINUE

2 CONTINUE
RETURN
END

* kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkhkkkkkkhhhhhhkkkhhhhhhkkhhhhrrk

y SUBROUTINE LEVENE'S TEST
ST T —
SUBROUTINE LEVN(X.YITNO)
DOUBLE PRECISION X(4,20),SUMT(4),XBID(4),5XJ(20),XBDJ(20),G (4,20)
DOUBLE PRECISION BKJ(20),SUMTR(4)
REAL YITNO,EFDF EFDFLEFDF2
COMMON NT,NB
SX13=0.0
DO 2 1=1NT
SUMT()=0.0
DO 1J=1,NB



SXI=SXIJ+X(I, )
SUMT()=SUMT(+X(I, )
1 CONTINUE
XBID()=SUMT(I)INB
2 CONTINUE
XBDD=SXIJ/(NT*NB)
$XJ=0.0
DO 4 J=1,NB
SXJ(3)=0.0
DO 3 1=1,NT
SXJ()=SXI()+X(1,J)
3 CONTINUE
XBDJ(J)=SXJ(J)INT
4 CONTINUE
G(1,3)=0.0
DO 6 1=1,NT
DO 5J=1 NB
G(l, J=ABS(X(1,J)-XBID(I)-XBDJ(J)+XBDD)
5 CONTINUE
6 CONTINUE
GRAN=0.0
SG1J2=0.0
$G12=0.0
DO 8 1=INT
SUMTR(1)=0.0
DO 7J=1 NB
GRAN=GRAN+G(l, )
SG1J2=SG132+(G (1,d)2)
SUMTR(N=SUMTR()+G(1,J)
7 CONTINUE
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SGI12=SGI2+(SUMTR(I)*2)
§ CONTINUE
CT=(GRAN*GRAN)/(NT*NB)
T=SGl2-CT
SSTR=(SGI2/INB)-CT
SBKJ2=0.0
DO 10 J=1,NB
BKJ(J)=0.0
DO 9 1=I,NT
BKJ(J)=BKJ(J)+G(1,J)
9 CONTINUE
SBKJ2=SBKJI2+(BKJI(J)*2)
10 CONTINUE
SSBK=(SBKJ2INT)-CT
SSE=SST-SSTR-SSBK
EFDF1=(NB-1 )(NT-1)
EFDF2=(NB*NT)
EFDF=EFDF1/EFDF2
DFTR=(NT-2)/EFDF
DFE=(NT-2)*(NB-2)/[EFDF
STR=SSTR/DFTR
SE=SSE/DFE
FTR=STRISE
YITNO=FTR
RETURN
END
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