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1. manhsdunary ednlaeldhbuniutes @x, v, YrL) e x Aoinvdy

AiflusTudu sesq) Y Antnvuindaliilindnmnadnnnvguidudu YeL Aoinvdud

Unsuenuvsrsuvusiuyn o,1) Siineasidondei

EARALAAAL AL LALLALLALARAAALALAALEALTRLAALAAS LA
C $ SUBROUTINE RANDOM VARIABLE U(0,1) $
C RALLAALALALASAALAAL AR AR R EAR S AEARAA AR A LA AR AR LA
SUBROUTINE RAND(X, 1Y, YFL)
IY = IX*65539
IF(Y)5,6,6
5 IY =IY + 2147483647 + 1
6 YFL=IY
YFL = YFL / 2147483647
IX =Y
RETURN
END

2. pandidunbguitimsuenieslsnd - #8190 FUNCTION NORMAL

2 [} )
(DMEAN,SIGMA) TAo# DEMEAN ot SIGMA’ Assusfonasanuudidsuiidnus

athdudadswasdoadail

C EAATE AR LA LAARLAL S ALLALNAEARAR S TAT LTI LA AN
C $ FUNCTION NORMAL $
C SE5555S5TT35855555555555355555555555553355553SS

FUNCTION NORMAL(DMEAN,SIGMA)

REAL NORMAL

COMMON /SEEDAX/SELECT/KK

PI = 3,1415926
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IF(KK.EQ.1) GOTO 10
CALL RAND(IX,IY,YFL)
RONE = YFL
CALL RANDQIX,IY,YFL)
RTWO = YFL
ZONE = SQRT(-2*ALIG(RONE))*COS(2*PT*RTWO)
| ZIWO = SQRT(-2*ALIG(RONE))*SIN(2*PT*RTWOQ)
NORMAL = ZONE*SIGMA+DMEAN
KK=1
RETURN
10 NORMAL = ZIWO*SIGMA+DMEAN
KK = 0
RETURN
END

3. mandumaenuenlsafisamly afnnglumRadsumsusnusives

'mnwmmﬂmﬁﬂnauﬂu'lumnnunzmnmmmﬂ:nﬁﬂnouﬂu'lmhxmﬁqnwmﬁuﬁeﬂ

1. msuonussthnfasuulumne IRsdFumIUeonie
F(x) = (1-P) N©,0 ) + P N(0,c G )

na1afe irwsadndulyguflinuonusathindivasutlulumna Teoadreda
gy x 9NN NE,o) fwarmniexdiu 1 - uazafrisnnisienies
N o) fsanninuii p Taedl P e Josazmavosutuun: o Aewinfimed
_umrasminavesmsienusilasity didalumsadamusnisalsnfsesihiluminadle

10 DMEAN = 0.
SIGMA = 1,
SIGMC = 3,
DO15I= 1N
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CALL RAND(X,IY,YFL)
IF(YFL-P) 20,20,30

20 E() = NORMAL(DMEAN,SIGMC)
GOTO 15

30 B() = NORMAL(DMEAN,SIGMA)

15 CONTINUE

2. myuenusstrnivanulu umnadifedsuniucsuenfio
R(x) = (1-F) NG ) + P N(8,6°)

nanfe inezaddusquidimauonusnlinfveemnitumonTaoedreda
sty x 9NMTUORNY NGLo) Feaminioniii 1- P uoverduoinmanonios
Nao) Aawnmninsii e Taeil P e Josnsmudsomuuos 2 Aewimnilinedunas
dunsesmanenueamlaouthin dmdslumandumauonusatsndiasuutudwmis
flo

40 DMEAN =0,
SIGMA = 1.
DMEANC = 3,
DO451= 1N
CALL RAND(X,IY.YFL)
IF(YFL-P) 46,46,47
46  B(Q) = NORMAL(DMEANC,SIGMA)
GOTO 45
47  E(I) = NORMAL(DMEAN,SIGMA)
45 CONTINUE
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4, praueounadl  esndwnindanuveinisuonusslinAumng ey

o
uenuoelafitenes Taefl X~ N, uez Y~ 22 unsBasiu x AoysAuvunnund
RasuR Wadhamsuonuesiadsil

FUNCTION TDIST(NDF,DMEAN,SIGMA)
RBAL NORMAL
o T-DISTRIBUTION : T = X(NORMAL) / Y(CHISQ)

SQNOR = 0.0
DO 10 1= 1,NDF

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

s. mausoussnanyedunn 319:adrI0InN1IMIAN exponential veaFugu i
nrsuonussindTreddrda lunsedsulyguilinsusnusanenususade

VAR =0.7
SIGMA = SQRT(VAR)
DMEAN = 0
DO481=1N
Y() = EXP(NORMAL(DMEANC,SIGMA)

48 CONTINUE

6 . mauvoungunuy adredulsguidinuenianuanlaodanuia
reproductive property NAMABH x ,i= 1.0 Wudmhguiinuonuosunua §
rnimefuraspliiasniimefuanshunianidu o wez p mudu uos

n n »
x= 2 fphwudhucap) unta = e, fude o fludnouduiisuihd
i=l isk

m inmwendaavdu18Tronrsaudunlgudhis exponental varisble) Aderysiv
m il



x= B i(‘h‘ u)

=l

= 'BmflUt

e U, ifludunliguiiemnnaienussmiurue i 0.1
Haddunadwiulsguiidnsionussunuufe

BRAAAAALLA LA LALA LA LR AL A LA AL ACERTLA R T LTRSS
$ GAMMA DIST. FUNC. $
3 A5 AR SRR AARLALLA LA AL SRR AT RS (A T A A3
FUNCTION GAMMA(ALPHA1,BETA1)
COMMON /SEEDAX
ALPHA = ALPHA1
U =00
5 CALL RAND(IX,IY,YFL)
V = -ALOG(YFL)
UsU+V
IF(ALPHA.EQ.1.0) GOTO 10
ALPHA = ALPHA - 1.0
GOTO 5
10 GAMA = BETA1*U
RETURN
END

7. mauenueslayad odrennmsilnsnnduvesilsfsuntsuonussnsay sl

Heddumanonuesnzauvesdunlsguituoninslayadie

B(x) = 1- & /2" ,X>0
W Fx)=U
anfu x =f(-mq-uy”’®
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v ol - '
Hasud Wlumsadhsdunlgu It mauenies layadde

FUNCTION WEI(ALPHA1,BETA1)
COMMON/SEED/IX

CALL RAND(IXIY,YFL)

WEI = BETA1*(-ALOG(YFL))**(1.0/ALHA1)
RETURN

END
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MANVIN Y.

1. WannsunSnlupnatooevmidalinh

PASASLTLAARSITLACLIARLLALIALAL AL LA LA AR AL AAAL LA AARA R AL AL
$ PROGRAM FOR DETECTING OQUTLIERS $
EASALEAALEILALAAALALLLARAL RS AR AL LLARALARALALARARA S AR LA AR
DIMENSION X(100,6),XA(100,6),Y(100),ODER(100),BT(6),EI(100),T05(100),

x T01(100),DH(100),RAB(100), EHAT(100), BHAT(6),WS(100),
* WSM(100),MODER(100),XV(100,6),0DER V(100),Y V(100),

* AAB(100), AABM(S),SSSE(6),0D(5), S AM(5),FK(5),QK(5),

» YH(100),0DERH(100),XHA(100,6),M(100),FT05(5),FT01(5),
* Y1(100), Y2(100),Y3(100),B1(6),B2(6),B3(6),SIGN(100)

DOUBLE PRECISION AA(6,6),EMSE
COMMON /SEED/IX/SELECT/KK
INTEGER ROUND,P,P1,0DER,ODERY,0D,0DERH,H,H1
REAL NORMALM
DATA NDF/14/
DATA N,K,K1,P,ROUND/20,0,2,5,500/
DATA (BT(),1=1,6)/10.,5*1./
READ (5,1) RAM
1 FORMAT(F10.2)
C JCODE = 1 --> CONTAMINATE NORMAL DISTRIBUTION
JCbDE = 1
ICODE = 1 --> LOCATION CONT. : ICODE = 2 --> SCALE CONT.
ICODE = 3 -.> T-DISTRIBUTION :ICODE = 4 --> GAMMA DIST.
C ICODE = 5 --> WEIBULL DIST. :ICODE =4 -> LOGNORMAL DIST.
ICODE=3
DMEBEAN = 0.
SIGMA = 1.



O O 0 0 0o o O O 0O

*

*

DMEANC = 10.

SIGMC =3.

ALPHAl = 1.

BETAl = 1.

NK=N-K

JI=NK+1

K2=K1-1

L =P

Ll=L+1

IREF =0

IRR=0

IFAIL =0

IFALL =0

KK=0

IX = 973253

WRITE(6,*)'SEED = "JIX,ROUND = 'ROUND

WRITE(6,*)’OUTLIER = 4.0

DATA P5P11,P5P21,P5P31,P1P11,P1P21,P1P31,
P5P12,P5P22,PSP32,P1P12, P1P22,P1P32,
P5P13,P5P23,P5P33,P1P13,P1P23,P1P33,
P5P14,P5P24,P5P34,P1P14,P1P24,P1P34/24*0.0/

N=20 P=1

DATA (FT01(1),I=1,2)/0.3147,0.0000/

DATA (FTO05(1),1=1,2)/0.3939,0.0000/

DATA (FT01(),I=1,2)/0.2098,0.2981/

DATA (FT05(1),1=1,2)/0.2708,0.3741/

DATA (FTO1(T),I=1,3)/0.1399,0.1912,0.2814/

DATA (FT05(1),I=1,3)/0.1888,0.2524,0,3543/

DATA (FT01(1),I=1,4)0.0947,0.1252,0.1725,0.2553/

DATA (FT05(1),I=1,4)/0.1318,0.1729,0.2340,0.3296/
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CCCC

O 0O 0 0o O 0 0 0

cccce

o o O 0 0O 0 0O O

CcCcC

O o 0 O 0 0 a 0O

cCccCcC

c
C

N=50 P=1

DATA (FT01(1),1=1,2)/0.6273,0.0000/

DATA (FT0S(T),I=1,2)0.6771,0.0000/

DATA (FT01(J),I=1,2)/0.5411,0.6206/

DATA (FT05(T),I=1,2)/0.5899,0.6710/

DATA (FTO1(1),1=1,3)/0.4714,0.5331,0.6139/

DATA (FT05(T),I=1,3)00.5193,0.5829,0.6650/

DATA (FTO1(),I=1,4)/0.4135,0.4636,0.5255,0.6071/

DATA (FT05(T),1=1,4)/0.4596,0.5117,0.5758,0.6589/
N=100 P=1

DATA (FTO1(T),I=1,2)/0.7804,0.0000/

DATA (FT05(T),1=1,2)/0.8095,0.0000/

DATA (FTOL(I),I=1,2)/0.7214,0.7788/

DATA (FT05(1),1=1,2)/0.7516,0.8078/

DATA (FTO1(T),1=1,3)/.6710,0.7191,0.7768/

DATA (FTO5(T),I=1,3)/0.7022,0.7495,0.8062/

DATA (FTOK(I),I=1,4)/0.6265,0.6684,0.7168,0,7749/

DATA (FT05(T),I=1,4)/0.6580,0.6998,0.7475,0.8045/
N=20 P=3

DATA (FTOL(T),I=1,2)/0.2738,0.0000/

DATA (FTOS(I),I=1,2)/0.3517,0.0000/

DATA (FT01(1),1=1,2)/0.1769,0.2527/

DATA (FTO5(T),1=1,2)/0.2369,0.3310/

DATA (FTOL(),I=1,3)/0.1144,0.1579,0.2319/

DATA (FTOS(T),I=1,3)/0.1605,0.2168,0.3104/

DATA (FTO1(T),I=1,4)/0.0737,0.0981,0.1389,0.2054/

DATA (FT05(T),T=1,4)/0.1082,0.1422,0.1967,0.2811/
N=50 Pu3

DATA (FT01(I),1=1,2)/0.6135,0.0000/

DATA (FTOS(T),I=1,2)/0.6646,0.0000/
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DATA (FTO1(1),I=1,2)/0.5252,0.607%/

DATA (FT0S(1),I=1,2)/0.5749,0.6591/

DATA (FTO1(T),I=1,3)/0.4539,0.5181,0.6010/

DATA (FTOS(I),I=1,3)/0.5024,0.5684,0.6536/
DATA (FTO1(I),I=1,4)/0.3951,0.4464,0.5111,0.5948/
DATA (FTOS5(I),I=1,4)/0.4412,0.4953,0.5620,0.6481/

N=100 P=3

DATA (FTO1(T),I=1,2)/0.7756,0.0000/

DATA (FT05(T),1=1,2)/0.8053,0.0000/

DATA (FT01(T),J=1,2)/0.7157,0.7734/

DATA (FT05(T),I=1,2)/0.7464,0.8034/

DATA (FTO1(1),1=1,3)0.6644,0.7131,0.7712/
DATA (FT05(),I=1,3)/0.6960,0.7440,0.8015/
DATA (FTO1(T)I=1,4)/0.6192,0.6614,0.7105,0.7690/
DATA (FT05(T),1=1,4)/0.6510,0.6933,0.7417,0.7996/

CcCCC N=20 P=5

O 0O 0 0 O 0O

DATA (FT01(),I=1,2)/0.2319,0.0000/

DATA (FTOS(D),I=1,2)/0.3104,0.0000/

DATA (FTOX(T),I=1,2)/0.1389,0.2054/

DATA (FTOS(1),I=1,2)/0.1967,0.2811/

DATA (FTO1(T),I=1,3)/0.0819,0.1190,0.1789/
DATA (FTO05(I),I=1,3)/0.1239,0.1722,0.2518/
DATA (FT01(T),I=1,4)0.0470,0.0682,0.0991,0,1525/
DATA (FTO5(I),I=1,4)/0.0763,0.1051,0.1477,0,2226/

CCCCCC N=50 P=5

c

O 0O a 0O

DATA (FTO1(I),I=1,2)/0.6010,0.0000/
DATA (FTOS(T),I=1,2)/0.6536,0.0000/
DATA (FT01(1),1=1,2)/0.5111,0.5948/
DATA (FT05(1),1=1,2)/0.5620,0.6481/
DATA (FTOL(I),I=1,3)0.4389,0.5040,0.5885/
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C  DATA (FT05(),I=1,3)/0.4883,0,5555,0.6426/

C  DATA (FTO1(T),]=1,4)0.3797,0.4315,0.4970,0.5823/
'C  DATA (FT05(1),I=1,4)/0.4265,0.4812,0.5491,0.6372/
CCCCCC N=100 P=5

DATA (FT01(I),I=1,2)/0.7712,0.0000/

DATA (FT05(1),I=1,2)/0.8015,0.0000/

DATA (FT01(1),1=1,2)00.7105,0.7690/

DATA (FT0S(I),1=1,2)/0.7417,0.7996/

DATA (FT01(T),]=1,3)/0.6585,0.7078,0.7669/
DATA (FT05(T),1=1,3)/0.6905,0.7393,0.7977/
DATA (FT01(I),I=1,4)/0.6128,0.6555,0.7052,0.7647/

O o0 0 0 a 0 0O O

DATA (FTOS(0),I=1,4)/0.6451,0.6879,0.7370,0.7959/
CALL HDATA(N,P,T05,T01,TOSMR, TOIMR)
BALLA LARTEAAS LIS LNCRLART AL AR AL LA 1
$ GENERATE FIXED VAR. X(1) §
hAARLALACA SALALALALAAL SAAS AR ERARA S 42
DO 15 J=2,L1
DO 17 I=1,NK
CALL RAND(IX,TY,YFL)
XAQ)) = YFL1S,
17 CONTINUE
15 CONTINUE
IR (NK.EQ.N) GOTO 27
DO 16 J=2,L.1
CONST = 0.0
DO 18 TILN
XA(J) = 20.0 - CONST
CONST = CONST + 0.05
18 CONTINUE
16 CONTINUE




c

O o o 0o 0O o 0 0 G O

27

28

61

75

DO 28 I=1,N
XA, 1)=1.

CONTINUE

ssxssasaxass  RUN = ROUND *+sssssss
DO 3000 IR=1,ROUND

DO 61 I=1,N

ODER(IIysIl

DO 2 I=1,N

DO 3 J=1,L1

XAN=XA)

CONTINUE

CONTINUE

$ GENERAT (BI(J) ====> NORMAL(DMEAN,SIGMA) $
AR RALRALIARAAALALAAR AN AR AARAAR A AAARSAALSALA LA
DO75]=1N '
IF(J.LENK) THEN
EI(J) = NORMAL(DMEAN,SIGMA)
BLSE
EIQ) = 4.0
ENDIF
CONTINUE
IF (JCODE.EQ.1) THEN
IFQCODE.EQ.1) THEN
3553555335555 5355535555355385585353888
$ GENERAT EI(J) ====> T-DISTRIBUTION $
$S3S3SSSTSSEILTLISSISSISIEISFSSISSS
DO601)=1N
IF(J.LENK) THEN
EI(J) = TDIST(NDF,DMEAN,SIGMA)

160



ELSE
BI() = 4.5
BNDIF

601 CONTINUE

BELSE IFICODE.EQ.2) THEN

$ GENERATE EI(J) ====> SCALE CONTAMINATE $
35S
- DOG603J=1LN
IF(J.LE.NK) THEN

BI(J) = NORMAL(DMEAN,SIGMA)

ELSE
EI(J) = NORMAL(DMEAN,SIGMC)

ENDIF

CONTINUE

'ELSE

$ GENERATE EI(J) ====> LOCAT. CONTAMINATE $

$338:
DO60SJT=1,N
IF(J.LE.NK) THEN
EI(J) = NORMAL(DMEAN,SIGMA}
ELSE
BI(J) = NORMAIL(DMEAC,SIGMA)
ENDIF

605 CONTINUE

C .

DO 221 =1N
SBA = 0.
DO 47 ) = 1,11
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47

22

11

19

21

29

33

39

SBA = SBA + X(I))*BT()
CONTINUE

Y() = SBA + EI(T)

CONTINUE

ENDIR

BLSE

IFACODE.BQ.4) THEN

R R SRR R R

# GENERATE Y ---> GAMMA DISTRIBUTION #
T T T

DO 191=1N

Y(I) = GAMA(ALPHA1,BETA1)

YD) = Y{J) * RAM

CONTINUE

ELSE IFR(ICODE.EQ.5) THEN
GGG PP

# GENERATE Y ---> WEIBULL DISTRIBUTION #
R BRI R BRI B 4
DO 291=1N

Y() = WEI(ALPHA1,BETA1)

Y() = Y(I) * RAM

CONTINUE

ELSE

B R I I R R B
# GENERATE Y --> LOGNORMAL DISTRIBUTION #
S R R R R R
DO 30I=1N

Y() = EXP(NORMAL(DMEAN,SIGMA))

Y(@) = ALOG(Y(D))
CONTINUE
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ENDIF
ENDIF
IR R R R N
# SAVE VALUE FOR MARASING AND HADI METHOD #
R R R
DO231=1N
YVQA) = YO
ODERV() = ODER()
DO 26 J =1,L1
XV({,J) = XD
CONTINUE
CALL ROYTEST(N,Y,ITEST)
IRATEST.EQ.1) THEN
IREJ = IREJ + 1
ELSE
IRR = IRR + 1

ENDIF

$ RECURSIVE RESIDUAL'S METHOD §

IR5P11 = 0.

IR5P31 = 0.
IR1P11 = 0.
IR1P31 = 0.
IR5P12 = 0.
IR5P32 = 0.
IR1P12 = 0.
IR1P32 = 0.
IR5P13 = 0,
IRSP33 = 0.
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IR1P13 = 0,

IR1P33 = 0.

IRSP14 = 0.

IR5P34 = 0.

IR1P14 = 0.

IR1P34 = 0,
3555353535 5558555558535559555553583
IMN =0

NLL =N -L1

DO 1200 IL = 1,NLL
NK3 = N-IL+1

CALL SBHAT(NK3,L1,X,Y BHAT AA ICANT)

IFICANT.EQ.1) THEN

IFAIL = IFAIL + 1

GOTO 3000

ENDIF

CALL SEHAT(NK3,L1X,Y,BHAT,EHAT)
CALL SDH(NK3,L1,X,AA,DH)

SSSR = 0.0 ‘

DO 311 = 1,NK3

SSSR = SSSR + (BHAT()**2)

DO 400 IQ = 1,NK3

IF(1.-DH@Q).LE.0.0) THEN

IFAIL = IFAIL + 1

GOTO 3000

ENDIF

RAB(IQ) = EHATAQ)ASQRT(1.-DH(Q)))
RAB(Q) = ABS(RAB(IQ))

CONTINUE -

CALL RANK(NK3,RAB,Y,X,0DER)



1111

CALL SBHAT(L1,L1X,Y BHAT,AA ICANT)
IRECANT.EQ.1) THEN
IFAIL = IFAIL + 1
GOTO 3000
ENDIF
CALL WI(NK3,L1X,Y,SSSR,RAB,BHAT,AA,WS,ISUM)
IF(ISUM.EQ.1) THEN
IFALL = IFALL + 1
GOTO 3000
ENDIF
CALL RANK(NK3,WS,Y X,0DER)
SWMAX=WS(NK3)
IR(NK3.EQ.N) THEN
‘DO 1111 O=1N
WSM(II) = WS(II)
MODER() = ODER(II)
CONTINUE
ENDIF
| $$535$ SEQUENTIAL RECURSIVE $$35$$5$
IMNO=0
IMNO=IMNO+IMN
1F(SWMAX.GT.1‘65(NK3)) THEN
IF(ODER(NK3).GT.NK) THEN
IR5P12=IR5P12+1
BLSE
IRSP32=IR5P32+1
ENDIF
IRAMNO.EQ.0) THEN
IF(SWMAX.GT.TO1(NK3)) THEN
IF(ODBR(NK3).GT.NK) THEN
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IR1P12=IR1P12+1
ELSE
IR1P32aIR1P32+1
ENDIF
IMN=0
GOTO 1200
ELSE
IMN=1
GOTO 1200
ENDIF
ELSE
IMN=1
GOTO 1200
ENDIF '
ELSE
GOTO 1201
ENDIF
1200 CONTINUE
C $$$35$$ MODIFIED RECURSIVE METHOD $$$$38$
1201 DL =0 '
DO420I=1N
DKL =0
UKL = DKL+DL
NK4=N-I+1
TS = TOS(N)
T1 = TOI(N)
IF(NK4.NE.N) THEN
TOSMR = TOSMR
TOIMR = TOIMR
GOTO 2226



ENDIF
TOSMR = TS
TOIMR = T1
2226 IR(WSM(NK4).GT.TOSMR) THEN
IF(MODER(NK4).GT.NK) THEN
IRSP11 = IRSP11+1
BLSE
IRSP31 = IRSP31+1
ENDIF
IF(UKL.EQ.0) THEN
IF(WSM(NK4).GT. TOIMR) THEN
IRMODER(NK4).GT.NK) THEN
IR1P11 = IR1P11+1
BELSE
IR1P31 = IR1P31+1
ENDIF
IL=0
GOTO 420
BLSE
DL=1
GOTO 420
ENDIF
BNDIF
ELSE
GOTO 1203
ENDIF
420 CONTINUE

$ MEVYN G. MARASING'S METHOD
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1203 DO 1700 IDK=1,K1

220

NK1=N-DJK+1
CALL SBHAT(NK1,L1,XV,YV,BHAT,AA ICANT)
IFACANT.EQ.1) THEN
IFAIL = IFAIL + 1
GOTO 3000
ENDIF
CALL SEHAT(NK1,L1,XV,YV,BHAT,EHAT)
CALL SDH(NK1,L1,XV,AA,DH)
SSE = 0.0
DO 991 = 1,NK1
SSE = SSE + (EHAT()**2)
SSSEQWK) = SSE
DO 220 IQa1,NK1
IF(1.-DH(IQ).LE.0.0) THEN
TFAIL = IFAIL + 1
GOTO 3000
ENDIF

AAB(IQ) = BHATAQASQRT(1.-DHAQ)))
AAB(IQ) = ABS(AABIQ))
CONTINUE
CALL RANK(NK1,AAB,YV,XV,0DERYV)
AMAX=AAB(NK1)
AABM(UK)=AMAX
SAM(UK)=AABM(UUK)**2
OMAX=0DERV(NK1)
ODK)=OMAX
IF(NK1,EQ.N) THEN
DO 221 J1 = 1,N
YH(I1) = YV(1)
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221

ODERH(J1) = ODERV(J1)
DO 222 J2 = 1,L1
XHA(J1,J2) = XV(1,12)
CONTINUR

ENDIF

1700 CONTINUE

30

QKK=0.0

DO 30 IJ=1,K1

I=K1-IJ+1

QKK=QKK+SAM()
QKM=QKK

CONTINUE

DO 40 J=1,K2
FR(1)=(SSSE()-QK(J))/SSSE)
CONTINUE

L=

DO 10 I=1,K2
DKL=0 -
DUKLeIJKL+IJL
IF(FK(T).LT.FT0S(T)) THEN
IF(OD(T).GT.NK) THEN
IRSP13 = IRSP13 + 1
ELSE
IRSP33 = IRSP33 + 1
ENDIF
IR(UKL.EQ.0) THEN
IR(FK(T).LT.FT01(T)) THEN
IF(ODXT).GT.NK) THEN
IRIP13 = IR1P13 + 1
BLSE
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O 1% 113 TARAIN A A AR AR AR A AR A2 AR AR A2
$ HADI AND SINONNOFFS METHOD §

C

IR1P33 = IR1P33 + 1
ENDIF

DL=0

GOTO 10
BLSE

Dl=1

GOTO 10
ENDIF
ELSE

DL=1

GOTO 10
ENDIF
ENDIF
CONTINUE

2075 H=(N+L1-1)/2

101

Nl1=N-2
UL=0
DO 1500 IA=L1,N1

- NK2=IA+1
CALL SBHAT(NK2,L1,XHA,YH,BHAT,AA ICANT)
IRACANT.EQ.1) GOTO 1500
CALL SBHAT(N,L1,XHA ,YH BHAT,RHAT)

CALL SDH(N,L1,XHA,AA,DH)

SMSE = 0.0 .
DO 101 I=1,NK2

SMSE = SMSE + (BHAT()**2)
EMSE = SQRT(SMSBANK2-L1))
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DO 305 IB=1,N
IF(IB.LE.NK2) THEN
IF(1.-DH@AB).LE.0.0) THEN
IFAIL = IFAIL + 1
GOTO 3000
ENDIF
AAB(IB)sEHAT(B)ASQRT(1.-DH(IB)))
AAB(IB)=ABS(AAB(IB))
BLSE
1IF(1.+DH(B).LE.0.0) THEN
IFAIL = IFAIL + 1
GOTO 3000
ENDIF
AAB(IB)=EHAT(IB)ASQRT(1.+DH(IB)))
AAB(IB)=ABS(AAB(B))
ENDIF
305 CONTINUE
IF(NK2.LT.H) THEN
CALL RANK(N,AAB,YH,XHA,ODERH)
GOTO 1500
ELSE
DO 309 ID=1,N
M(ID)=AAB(ID)/EMSE
309 . CONTINUE
CALL RANK(N,M,YH,XHA,ODERH)
H1=NK2+1
ITK1L.=0
DKL=IJKL+1LJL
AM = M(H]1)
IRUKL.EQ.0) THEN
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1488

313

IF(M(H1).GE.TO5(H1)) THEN
DO 311 IB=H1,N
IF(ODERH(E).GT.NK) THEN
IRSP14 = IRSP14 + 1
ELSE
IR5P34 = IRSP34 + 1
ENDIF
CONTINUE
M(H1)=AM
IFQM(H1).GB. TO1(H1)) THEN
DO 313 M=HLN
IF(ODERH(I).GT NK) THEN
IR1P14 = IR1P14 + 1
BLSE
IR1P34 = IR1P34 + 1
ENDIF
CONTINUE
L=0
GOTO 1499
ELSE
L=}
GOTO 1500
ENDIF
ELSE
GOTO 1500
ENDIF
ELSE
GOTO 1488
ENDIF
ENDIF
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1500 CONTINUB
c
1499 CALL PROB(K,IR5P12,IR1P12,IR5P32,IR1P32,

* PSP12,PSP22,P5P32,P1P12,P1P22,P1P32)
CALL PROB(K,IRSP11,IR1P11,IRSP31,IR1P31,
* PSP11,P5P21,PSP31,P1P11,P1P21,P1P31)
CALL PROB(K,IRSP13,IR1P13,IR5P33,IR 1933,
* P5P13,PSP23,P5P33,P1P13,P1P23,P1P33)
CALL PROB(K,IRSP14,IR1P14,IR5P34,IR 1P34,
* P5P14,P5P24,P5P34,P1P14,P1P24,P1P34)
3000 CONTINUE
IR1 = IRR - IFAIL - IFALL
WRITE(6,*)IRR',IRR, TFAIL IFAIL, TR 1,IR
WRITE(6,*)TFALL ='IFALL
4000 WSP11 = P5P11/IR1
WSP21 = 1.0 - (PSP21/IR1)
WS5P31 = PSP31/IR1
WIP11 = PIP11/IR1
W1P21 = 1.0 - (P1P21/IR1)
W1P31 = P1P31/IR1
W5P12 = PSP12/IR1
WSP22 = 1.0 - (PSP22/IR1)
WSP32 = PSP32/IR1
W1P12 = P1P12/IR1
WIiP22 = 1.0 - (P1P22/IR1)
W1P32 = P1P32/IR1 -
W5P13 = PSP13/IR1
WS5P23 = 1.0 - (PSP23/IR1)
WS5P33 = PSP33/IR1
W1P13 = PIP13AR1




W1P23 = 1.0 - (P1P23/IR1)

W1P33 = P1IP33/R1

W5P14 = PSP14/IR1

WSP24 = 1.0 - (PSP24/IR1)

W5P34 = PSP34/IR1

W1P14 = P1P14/IR1

W1P24 = 1.0 - (P1P24/IR1)

W1P34 = P1P34/IR1

WRITE(6,2230)

IFQCODE.EQ.1) THEN
WRITE(6,*) T-DISTRIBUTION
WRITE(6,)'N P K Kl DF
WRITE(6,666)N,P,K,K1,DF

ELSE IFQCODE.EQ.2) THEN
WRITE(G,*) SCALE CONT.
WRITE(6,*) N P K K1 SIGMC PC'
WRITE(6,666)N,P,K,K1,SIGMC,PC

ELSE IFICODE.EQ.3) THEN
WRITE(G,*) LOCATE CONT.
WRITE(G,"' N P K K1 DMEANC PC
WRITE(6,666)N,P,K,K1,DMEANC,PC

ELSE IRICODE.BQ4) THEN
WRITE(S,*) GAMMA DISTRIBUTION
WRITEG,® N P K Kl ALPHA1 BETAY
WRITE(6,666)N,P,K,K1,ALPHA1,BETA1

ELSE IF(ICODE.EQ.5) THEN
WRITE(6,*) WEIBULL DISTRIBUTION
WRITE(,*) N P K Ki ALPHA1 BETAY
WRITE(6,666)N,P,K,K1,ALPHA 1 BETA1

ELSE
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WRITE(S,*) LOGNORMAL DISTRIBUTIO'
WRITE(6,*) N P K K1 ALPHA1 BETAl'
WRITE(6,666)N,P,K,K1,NDF

ENDIF

WRITE(6,2230)

WRITB(5,2078)

WRITE(6,2230)

WRITE(6,2990)WSP11,WSP21,WSP31,W1P11,W1P21,W1P31,

» WSP12,W5P22,W5SP32,W1P12,W1P22,W1P32,

. W5P13,WSP23, W5P33,W1P13,W1P23,W1P33,

* W5P14,W5P24,W5P34,W 1P14,W 1P24,W 1P34
WRITE(6,2230)

666 PORMAT(1X,14,13,1X,13,1X,13,1X,F4.0,1X,R5.2)
2078 FORMAT(1X,'METH'4X,'P1'6X,'P2",6X,P3' 3X,T,1X,
* 'METH' 4X,'P1',6X,'P2,6X,'P3")
2990 FORMAT(1X,'MR05',3F8.4,1X,T,1X, MRO1",3F8 .4/
* 1X,'SR05',3F8 4,1X,"',1X,'SR01’,3FB.4/
* 1X,'MV05',3F8 4,1X,",1X,MVO01',3F8.4/
* 1X,'HS05',3F8.4,1X.,1", 1X,'HS01',3F8.4)
2230 PORMAT(59('=")
STOP
END



C
C
C

$8
$ SUBROUTINE RANDOM VARIABLE ==> U(0,1) $

SUBROUTINE RAND(X,IY,YFL)
IY = IX*65539
IFQY)5,6,6

5 IY = IY+2147483647 + 1
6 YFL =Y

YFL = YFL / 2147483647
X =1Y
RETURN
END
EALLALIRAL AR IAA A LA LA AR LS
$ FUNCTION NORMAL  §
EALTALLAL LA ALAL AR AL AR AR AA
FUNCTION NORMAL(DMEAN,SIGMA)
REAL NORMAL
COMMON /SEED/IX/SELECT/RK
PI = 3,1415926
IF(KK.EQ.1) GOTO 10
CALL RAND(IX,IY,YFL)
RONE = YFL
CALL RAND(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+DMEAN
KK =1
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10

RETURN
NORMAL = ZTWO*SIGMA+DMEAN
KK =0
RETURN
END
EAS AL LIALASRAR LA LA L L 844
$ T-DISTRIBUTION FUNC. $
$3EESISTHETSETITILISLESSS
FUNCTION TDIST(NDF,DMEAN,SIGMA)
REAL NORMAL
TDIST : T = X(NORMAL)/CHISQ: CHISQ(NDF=DF.,)
SQNOR = 0.
DO 101 = 1,NDF
SQNOR = SQNOR + (NORMAL(DMEAN,SIGMA)**2)
CHISQ = SQRT(SQNOR/FLOAT(NDF))
TDIST = NORMAI(DMEAN,SIGMA)/CHISQ
RETURN
END
$ SUBROUTINE RANK DATA FOR RESIDUAL $
RASALALALALALLILALLLLCARRALAALAALTAS LA AL LA LILA
SUBROUTINE RANK(NN.RR,YY,XX,00)

DIMENSION YY(100),XX(100,6),00(100),RR(100)
INTEGER 00
N1 = NN -1
DO 20 I1 = LN1
N2alIl+1
DO 15 J1 = N2,NN
IR(RR(1).LERR(1)) GOTO 15
HOLD = RR(I1)
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RRQ1) = RR(J1)
RR(J1) = HOLD
HOLD = YY(I1)
YYQ1) = YY)
YY(J1) = HOLD
HOLD = XX(I1,1)
XA(A1,1) = XX(1,1)
XX(J1,1) = HOLD
HOLD = XX(I1,2)
XX(1,2) = XX(71,2)
XX(J1,2) = HOLD
HOLD = XX(1,3)
XX(11,3) = XX@F1,3)
XX(71,3) = HOLD
HOLD = XX(I1,4)
XX(I1,4) = XX(71,4)
XX(J1,4) = HOLD
HOLD = XX(I1,5)
XX{1,5) = XX(J1,5)
XX(J1,5) = HOLD
HOLD = XX(I1,6)
XX(11,6) = XX(71,6)
XX(31,6) = HOLD
HOLD = 00(I1)
00(Q1) = 00(J1)
00(J1) = HOLD

15 CONTINUE

20 CONTINUE
RETURN
END



C
C
C

20

35

30

45

36

50
58

555555 55SSISSSSSSISIIIISESSS

$  SUBROUTINE BHAT §

BAS S LAINEAL AR RS TAA AR AN LA R AL

SUBROUTINE SBHAT(NN,LL,SX,SY,SB,AA ICANT)
DIMENSION $X(100,6),5Y(100),SB(6),SXT(6,100),SXTY(6),5(5,0)
DOUBLE PRECISION AA(6,6)

ICANT = 0

DO 201 = 1,NN

DO 25 F = LLL

SXTQ,D) = SXA.))

CONTINUE

CONTINUE

DO 301 =1,LL

SUM = 0.0

DO 35J = 1NN

SUM = SUM + (SXTA1)*SY(D)

SXTY() = SUM

CONTINUE

DO 361 = 1,LL

DO 4011 = 1,LL

'SIK = 0.0

DO 45 J = 1,NN

SIK = SIK + (SXT(LH)*SX(J,11))
S(1,11) = SIK

CONTINUE

CONTINUE

DOS8I=1LL

DO 50 J = 1,LL

AAQJ) = S(J)

CONTINUE
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15
13

17

DO 10K = 1,LL

IRAA(K,K).EQ.0.0) THEN

ICANT = 1

GOTO 90

ENDIF

CONTINUE

CALL INVS(LL,AA)

DO 601 = LLL

SB() = 0.0

DO 60 J = 1,LL

SB(I) = SBQ) + (AA(LD)*SXTY(T))
RETURN

END

LAS TEAA L SAS TALAI AL AR AN A AR A LA
$ SUBROUTINE YHAT AND EHAT $
LA LALASSALAA A AL AAL AR AR AR IA L L4
SUBROUTINE SBHAT(NN,LL,SX,SY,SB,EHAT)
DIMENSION SX(100,6),SY(100),SB(6), YHAT(100),EHAT(100)
DO 131 = L NN

YHAT() = 0.0

DO 15 F = LLL

YHAT() = YHAT() + (SBU)*SX(J))
CONTINUE

DO 171 = 1NN

EHAT() = SY(I) - YHATQ)

CONTINUE

RETURN

END
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10

75

70

85

80

$$5555555553E5SSSSEESISSTESSIISESE
$ SUBROUTINE HAT MATRIX §
$SSSSSSEEEESSITESIETISLEIISSSS3SS
SUBROUTINE SDH(NN,LL,SX,AA,DH)
DIMENSION SX(100,6),SXT(6,100),DH(100),XH(100,6)
DOUBLE PRECISION AA(6,6)

DO 101 = 1NN |

DO 157 = 1,LL

SXT(I) = SX@,9)

CONTINUE

CONTINUE

DO 701 = 1,NN

DO 730 = LLL

SXH = 0.0

DO 757 = LLL

SXH = SXH + (SX(,J)*AAC,ID)
XH(@ ) = SXH

CONTINUE

CONTINUE

DO 801 = 1,NN

SH = 0.0

DO85J=1LL

SH = SH + (XH@)*SXT,D)
DHQ) = SH

CONTINUE

RETURN

END
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10

18
20

LUT TR LT AR AR S AL TS AR A A A A AL
$ SUBROUTINE INVERSE MATRIX $
EIUSRATL LSS NS S AL ST A AR AR AR AN AL AR A )
SUBROUTINE INVS(MM,A)

DOUBLE PRECISION A(6,6)

DO 20 K = 1,MM

IRA(K,K))56,20,56

AKK) = -1.0/AK,K)

DO 51=1MM

IF(1-K)3,5,3

A(IK) = -ALLK)*AK,K)

CONTINUE

DO 101 = 1L, MM

DO 10 J = LMM

IR(I-K)*(-K))9,10,9

ALD = ALD)-AQK)*AK,J)

CONTINUE

DO 20 J = 1,MM

IR(J-K) 18,20,18

AKT) = -AKJ*AKK)

CONTINUE

DO 25 I = 1MM

DO 25 J = 1,MM

AQ)) = -Ad))

RETURN

END
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$ SUBROUTINE WI(NK3,L1,X,YRAM,SSSE,RAB,BHAT. XTXI, WS ISUM) $

DIMENSION X(100,6), YRAM(100),XT(6,100),RAB(100),

* BHAT(6),WS(100),SUM(100)

DOUBLE PRECISION XTXI(6,6),XXT(6), TXX(6),HX,

* TXT(6,6)

10

407

505

535

525

REAL MSE

ISUM =0

L2aLl+1

DO 101 = 1,NK3

SUM() = SSSE - (RAB(T)**2)
CONTINUE

DO 407 I = 1,NK3

DO 409 J = 1,L1

XTQ,0) = XAJ))

CONTINUE

CONTINUR

DO 405 IA = L2,NK3

YH = 0.0

DO 505 ] = 1,L1

YH = YH + (X(IA,J)*BHAT())
DO 5251 =1,L1

ATX = 0.0

DO 5351 = 1,L1

ATX = ATX + XTXI(LI)*XT(J,IA))
TXX(D) = ATX

CONTINUE

DO 5121 = 1,L1

XXTQ) = TXX()
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§50

560
555

CONTINUE
HX = 0.0
DO 550 =1,L1
HX = HX + (XXT(J)*XT(J,IA))
DOSSSI=1L1
DO 56011 = 1,L1
ATXT =00
ATXT = ATXT + (TXX@)*XXTA1)
TXTQ,11) = ATXT
CONTINUE
CONTINUB
B = YRAM(A) - YH
SH=1+HX
IF(SH.LE.0.) THEN
JFELL = JFBLL + 1
GOTO 3000
ENDIF
SQH = SQRT(SH)
W = E/SQH
MSE = SUMIA)/ANK3-L1-1)
IF(MSE.GT.0.0) THEN
MSE = SQRT(MSE)

 BLSH

ISUM = 1
GOTO 3000

ENDIF

WS(IA) = ABS(W/MSE)

DO 4117 =1,L1

BHAT()) = BHAT()) + (TXX(J)*E)/SH)
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411 CONTINUE
DO 4131 =1,L1
DO 41511 =1,L1
XTXI(I) = XTXIQ,I1) - (TXTI1)/SH)
415 CONTINUE
413 CONTINUE
405 CONTINUE
3000 RETURN

O 0 0 O

SUBROUTINE HDATA(N,P,T05,T01,TOSMR,T01MR)

DIMENSION T05(100),T01(100), T051(100),T053(100),
* T055(100),T011(100), TO13(100),T015(100)
INTEGER P
C $ P=1 $
211 DATA (T051(I),I=1,100)/5*0.,6.23,5.07,4.53,4.22,4.03,3.90,3 81,
* 3,74,3.69,3.65,3.62,3.59,3.57,3.56,3.54,3.53,2*3.52,3.51,4*3.50,
* 21%3.49,10*3.51,10*3.53,10%3.55,10°3.57,10*3.59,3.60/
DATA (T011(T),I=1,100)/5*0.,10,87,7.84,6.54,5.84,5.41,5.12,4.91,
* 4,76,4.64,4.55,4.48,4.41,4.36,4.32,4.29,4.26,4.23,4.21,4.19,4.17,
* 4.15,4.14,4.13,4.12,4.11,4.10,4.09,2*4.08,2%4.07,3*4.06,10*4.05,
* 30*4.03,10%4.04,10%4.05,4.06/
c s P=3 $
212 DATA (T053(1),1=1,100)/5%0.,76.39,11.77,6.90,5.44,4.77,4.40,4.17,
* 4.02,3.91,3.83,3.77,3.72,3.68,3.65,3.62,3.60,3.59,3.57,3.56,3.55,
* 253 54,2%3,53,4%3,52,16*3.51,10%3.52,10%3.54,10°3.55,10%3.57,
* 10*3.59,3.60/



DATA (TO13(D),I=1,100)/5%0.,382.00,26.43,11.98,8.38,6.87,6.07,
* §.58,5.25.5.02,4.85.4.72,4.62,4.54,4.47,4.42,4.37,4.33,4.30,
* 4.27,4.24,4.22,4.20,4.18,4.17,4.15,4.14,4.13,4.12,2%4.11,4.10,
» 2#4,09,11%4.08,10%4.05,20%4.04,20%4.05,4.06/
C $ P=$ $
213 DATA (T055(T).I=1,100)/7*0.,101.90,13.36,7.45,5.75,4.98,4.56,
* 4.30,4.12,4.00,3.90,3.83,3.78,3.73,3.70,3.67,3.65,3.63,3.61,
* 3.60,2%3.58,3.57,3.56,2%3.55,4%3.54,23*3.53,1073.54,10%3.56,
* 10%3.58,10%3.59,3.61/
DATA (TO15(T),I=1,100)/7%0.,509.30,29.97,12.92,8.83,7,15,6.26,
» 5.73,5.37,5.12,4.94,4.80,4.69,4.60,4.52,4.46,4.41,4.37,4.33,
* 4.30,4.27,4.25,4.23,421,4.19,4.18,4.17,4.15,4.14,2%4.13 4,12,
* 4.11,10%4.10,10%4.07,3074.05,10%4.06,4.07/
DO 9117 I=1,N
IF(P.EQ.1) THEN
TOS) = TOS1(E)
TOLQD) = TOLIQT)
ELSE IF(P.EQ.3) THEN
TOS(T) = TOS3qT)
. Toud) = TO13(1)
ELSE IF(P.EQ.5) THEN
TOS() = TOS5(1)
TO1(T) = TOI5(T)
ENDIF
9117 CONTINUE
TSMR21 = 2.11
TSMR23 = 2.13
TSMR2S = 2.16
TSMR3S = 1.96
TIMR21 = 2.90
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TIMR23 = 2.95
TIMR25 = 3.01
TIMR35 = 2.56
IF(N.EQ.20) THEN
IF(P.EQ.1) THEN
TOSMR = TSMR21
TOIMR = TIMR21
ELSE IF(P.EQ.3) THEN
TOSMR = TSMR23
TOIMR = TIMR23
ELSE IF(P.EQ.S) THEN
TOSMR = TSMR2S
TOIMR = TIMR25
ENDIF
ELSE
TOSMR = TSMR35
TOIMR = TIMR35
ENDIF
RETURN
END
C  $355355553555385553555553535555355535555353355555555858
C $ SUBROUTINE FOR COMPUTE TYPEI, P1P3 ANDP3 §

SUBROUTINE PROB(K,IR05P1,IR01P1,JROSP3,IR01P3,

* PO5P1,POSP2,POSP3,POLP1,PO1P2,PO1P3)
IR(K.EQ.0) THEN
IRQROSP3.GT.0) POSP3 = POSP3 + 1.
IFQRO1P3.GT.0) PO1P3 = POIP3 + 1.
GOTO 3000
ENDIR
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2099 IF(UROSP1.EQ.0) .AND. (IR05P3.EQ.0)) THEN
GOTO 2998
BLSE IF(UR0SP1.BQ.K) .AND. (IR05P3.EQ.0)) THEN
POSP1 = POSPL + 1,
POSP2 = POSP2 + 1.
BLSE IF((IR0SP1.EQ.K) .AND, (IR05P3.GT.0)) THEN
POSP2 = POSP2 + 1.
POSP3 = POSP3 + 1.
ELSE IF(IR05P1.GT.0) .AND. (IR05P1.LT.K) .AND,
* (IRO5P3:BQ:0)) THEN
POSP2 = POSP2 + 1.
ELSE IF(ARO05P1.GT.0) .AND. (IRO5P1.LT.K) .AND.
* (IR05P3.GT.0)) THEN
POSP2 = POSP2 + 1.
POSP3 = POSP3 + 1.
ELSE IF(RO5P1.EQ.0) .AND. (IR0SP3.GT.0)) THEN
POSP3 = POSP3 + 1.
ENDIF
2998 IF(IRO1P1.EQ.0) .AND, (IR01P3.EQ.0)) THEN
GOTO 3000
ELSE IR(RO1P1.EQ.K) .AND, (IR01P3.EQ.0)) THEN
PO1P1 = PO1P1 + 1.
POIP2 = POIP2 + 1.
ELSE IF(IRO01P1.EQ.K) .AND. (IR01P3.GT.0)) THEN
PO1P2 = PO1P2 + 1.
POIP3 = POIP3 + 1.
ELSE IR(R01P1.GT.0) .AND. (IRO1P1.LT.K) .AND.
» IR01P3.EQ.0)) THEN
PO1P2 = POLP2 + 1.
BLSE IF(@R01P1.GT.0) .AND, (IR01P1.LT.K) .AND.
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* IRO1P3.GT.0)) THEN
PO1P2 = PO1P2 + 1.
PO1P3 = PO1P3 + 1.
ELSE IF(IR01P1.EQ.0) .AND. (IR01P3.GT.0)) THEN
- PO1P3 = PO1P3 + 1.
ENDIF
3000 RETURN
BND
$EE55533553355555838553538
$ GAMMA DIST. FUNC. Sr
C  $53SS355533553555585505838
FUNCTION GAMA(ALFHA1,BETAl)
COMMON / SEED /IX
ALPHA = ALPHA1l
U=0J0
S CALL RAND(IX,IY,YFL)
V = -ALOG(YFL)
U=U=+V
IR(ALPHA BQ.1.0) GOTO 10
ALPHA = ALPHA - 1.0
GOTO 5
10 GAMA = BETA1*U
RETURN
END
C 5335535553533 8555585858
$ WEIBULL DIST. FUNC. §
$3S5FSTIITTTIISIIIISSSS
FUNCTION WEIBUL(ALPHA1,BETAl)
COMMON / SBEED / IX
CALL RAND(X,1Y,YFL)
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WEIBUL = BETA1*(-ALOG(YFL))**(1.0/ALPHA1)
RETURN
END

$ SUBROUTINE FOR TEST NORMALITY BY W-STATISTIC WITH $

$ ROYSTON'S METHOD $
$E353535 35380505 55855555955 5555553555555 ESSSSSESSSSEESSEEES
SUBROUTINE ROYTEST(N,YRAM,ITEST)
DIMENSION YRAM(100),X(100)
Z = 2326
Z = 1.645
Z = 1.282
DO10I=1N
X{@) = YRAMQD)
CALL RANK1(N,X)
SUML = 0.
SUM2 = 0.
DO 111= LN
SUMI = SUM1 + X(1)
SUM2 = SUM2 + X(1)**2
CONTINUE
$SQ = SUM2 - SUMI1**2/FLOAT(N)
CALL WEXT(X,N,SSQ,N2,W,PW,IFAULT,ZC)
IR(ZC.GT.Z) THEN
ITEST = 1
ELSE
ITBST = 2
ENDIF
CONTINUE
RETURN
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SUBROUTINE WEXT(X,N,SSQ,N2,W,PW IFAULT,ZC)
REAL X(N),A(50),LAMDA,WA(3),WB(4),WC(4), WD(6), WE(6), WF(7),
* A1(10),A2(25),A3(50)
DATA (WAQ),I=1,3)/0.118898,0.133414,0.327907/,
* (WB(1),I=1,4)/-0.37542,0.492145,-1.124332,-0.199422/,
* (WC(D),I=1,4)/-3.15805,0.729399,3.01855,1.558776/,
* (WD(I),1=1,6)/0.480385,0.318828,0.0,-0.0241665,0.008 79701,
* 0.002989646/,
* (WE(),I=1,6)/-1.91487,-1.37888,-0.04183209,0.1066339,
* .0.03513666,-0.01504614/,
* (WE(I),I=1,7)/-3.73538,-1.015807,-0.331885,0.1773538,
* .0,01638782,-0.03215018,0.003852646/
DATA UPPER,ZERO,ONE,THREE,FIVE/. TRUE.,0.0,1.0,3.0,5.0/

N = 20 A IR O S

DATA(A1(I),1=1,10)/0.475833,0.318258,0,255700,0.208259,
* 0.168539,0.133462,0.101357,0.071193,0.042259,0.01401 1/
== N = 50

DATA(A2(I),1=1,25)X.375120,0.257428,0.226032,0,203152,
* 0.184744,0.169111,0.155373,0.143011,0.131693,0.121191,
* 0.111342,0.102026,0.093150,0.084640,0 076438,0.068496,
* 0,060772,0.053233,0.045849,0.038593,0.031441,0.024372,
* 0.017366,0.010405,0.003470/
rosusEsssmpazeezee=x N = 1) soeesscs—asnessccoceeenos
DATA (A3(1),I=1,50)/0.315846,0.208853,0.189233,0.175173,
* 0,164035,0.154707,0.146618,0.139434,0,132941,0.126992,
* 0.121484,0,116341,0.111505,0.106930,0.102581,0.098429,
* 0.094449,0.090621,0.086929,0.083359,0.079898,0.076535,
* 0.073262,0.070070,0,066952,0.063901,0.060912,0.057979,



* 0.055099,0.052266,0.049477,0.046728,0.044016,0.041338,
* 0.038691,0.036072,0.033480,0.030911,0.028363,0.025835,
* 0.023325,0.020829,0.018348,0.015878,0.013419,0.010968,
* (.008524,0.006086,0.003651,0.001219/

50

51

52

IF(N.EQ.20) THEN
EPS = 0.2383332
DO 50 I=1,N2
A = AL(D)

BLSH IF(N.BQ.50) THEN
EPS = 0.1435863
DO S1I=1N2
Ad) = A2(0)

BLSE IF(N.EQ.100) THEN
EPS = 0.1007661
DOS52I=1,N2
A(Q) = A3()

ENDIF

IFAULT = 1

W = ONE

IFQN .LE. 2) RETURN

IFAULT =3

IF(N/2 NE. N2) RETURN

IFAULT = 2

IF (N.GT.2000) RETURN

$58388 CALCULATE W

IFAULT = {

W = ZERO

AN=N

I=N

192
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DO 103 = 1,N2

W = W+A()*X(A)-XT)

I=1I-1

CONTINUE

W = W*W/SSQ

IF(W.LT.ONE) GOTO 20

W = ONE

RETURN

$$$$$$ GET SIGNIFICANCE LEVEL OF W $$5358
IF(N.GT.20) GOTO 30

AL = ALOG(AN) - THREBR
LAMDA = POLY(WA,3,AL)
YBAR = EXP(POLY(WB 4,AL))
SDY = EXP(POLY(WC.4,AL))
GOTO 40

AL = ALOG(AN) - FIVE:
LAMDA = POLY(WD,6,AL)
YBAR = BXP(POLY(WE,6,AL))
SDY = EXP(POLY(WF,7,AL))
Y = (ONE-W)**LAMDA

ZC = (Y-YBAR)/SDY

RETURN

END

FUNCTION POLY(C,NORD,X)
REAL C(NORD)

POLY = C(1)

IF(NORD.EQ.1) RETURN

P = X * C(NORD)
IF(NORD.EQ.2) GOTO 20

193



N2 = NORD - 2
JaN2+1
DO 101 =1,N2
P = (P+C())*X
IJ=J-1
10 CONTINUE
20 POLY = POLY + P
RETURN
END
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# PROGRAM FOR CALCULATE RANKIT A(l) #
######m#m##########mm##########m##
DIMENSION A(50) ‘

DO 20 N = 20,100,10

N2 = N2

CALL WCOER(A,N,N2,EPS IFAULT)
WRITE(6,10)(1,A(),1=1,N2)

FORMAT(14,R10.6)

CONTINUE

STOP

END

T Y T
# SUBROUTINE FOR COMPUTE W-STATISTICS #
PP
SUBROUTINE WCOEF(A,N,N2,EPS,IFAULT)
DINSION A(N2) '

DATA ZBRO,HALF,ONE,TWO,SIX,SEVEN, THIRT/
*0.0,0.5,1.0,2.0,6.0,7.0,13.0/

IFAULT = 1

IF(N.LB.2) RRTURN

IFAULT = 3

IF(N/2 NE. N2) RETURN

IFAULT = 2
IF(N.GT.2000) RETURN

IFAULT = 0

### N .GT. 6 CALCULATE RANKITS USING NSCOR2 ###

CALL NSCOR2(A,N,N2,JFAULT)
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20
70

SASTAR = ZERO

DO 10 T = 2,N2

SASTAR = SASTAR + A(J)*AQ)
SASTAR = SASTAR * 8

NN =N

IF(N .LB. 200 NN =N - 1

AN = NN

A15Q = EXP(ALOG(SIX*AN+SEVEN) - ALOG(SIX*AN +THIRT)
* +HALF* ONEHAN-TWO)*ALOG(AN+QONE) - (AN-ONE)
. *ALOG(AN+TWO)))

AISTAR = SASTAR / (ONE/A1SQ - TWO)

SASTAR = SQRT(SASTAR+TWO*A1STAR)

A(1) = SQRT(AISTAR+SASTAR)

DO 20 J = 2N2

A(T) = TWO*A(J)/SASTAR

EPS = A(1)*A(1) / (ONE-ONE / FLOAT(N))

RETURN

END

AR A

SUBROUTINE NSCOR2(A,N,N2,IFAULT)

REAL A(N2),EPS(4),DL2(4),LAM(4),BB,D,B1,AN,ALE1,E2,L1,CORREC,PPND

DATA (EPS(I),I=1,4)/0.419885,0.450536,0.456936,0.468488/,

. (DL1(T),I=1,4)/0.112063,0.121770,0.239299,0.215159/,
» (DL2(T),I=1,4)/0.080122,0,111348,-0.211867,-0,115049/,
. (GAM(I),=1,4)/0.474798,0.469051,0.208597,0.259784,

* (LAM(),1=1,4)/0.282765,0.304856,0.407708,0.414093/

DATA. BB/-0.283833/,D/-0.106136/,B1/0.5641896/
IFAULT=3

IF(N2 NE. N/2) THEN

IFAULT = 1

206



10

20
30

207

IF(N .LE. 1) RETURN
IFAULT =0

IFN .GT. 2000) IRAULT = 2

A(l) = B1

IF(N .EQ. 2) RETURN

### CALCULATE NORMAL AREAS POR 3 LARGEST RANKITS #it#
AN=N

K=3

IF(N2 .LT. K) K = N2

DOSI=K

Al =1

El = (AI-EPS(D)) / (AN+GAM(T))

E2 = B1 ** LAM®)

A(l) = B1 + B2%DL1(I)+E2%DL2()) / AN - CORREC(,N)

CONTINUE |

IF(N2 .EQ. K) GOTO 20

### CALCULATE NORMAL AREAS FOR REMAINING RANKITS ###

DO 10 =4N2

Al =1
L1 = LAM(4) + BBAAI+D)

El = (AI-BPS(4))KAN+GAM(4))
B2 = Bl ** L1

© A(l) = E1 + E2%DL1(4)+E2%DL2(4)) / AN - CORREC(,N)

CONTINUE

### CONVERT NORMAL TIAL AREAS TO NORMAL DEVIATES ###
DO30I=1N

A = -PPND(A(I),IFAULT)

RETURN

END

RSN



FUNCTION CORREC(I,N)
REAL C1(7),C2(7),C3(7),ANMIC,C14

DATA (C1(I)I=1,7)/9.5E0,28.7E0,1.9E0,0.0E0.-7.0E0.-6.2E0,-1.6E0/,
(C2(1).1=1,7)/-6.195B3,-9.569E3,-6.728E3,-17.614E3,-8.278E3,

-3.570E3,1,075E3/,

(C3(T),I=1,7)/9.338E4,1,7516E5,4.1040ES,2.157E6,2.376ES,

2.065E6,2.065E6/
DATA MIC/1.0E-6/,C14/1.9E-5/
CORREC = C14
IFC * N EQ. 4) RETURN
CORREC = 0
IFQ .LT. 1 .OR. 1 .GT. 7) RETURN
IF( .NE. 4 AND. N .GT. 20) RETURN
IF( .BQ. 4 .AND. N .GT. 40) RETURN
AN = N '
AN = 1.0(AN*AN)
CORREC = (C1I)+ANYC2@)+AN*C3()))*MIC
RETURN
END
AR R R R R
FUNCTION PPND(P,IFAULT)
REAL A0,A1,A2,A3,B1,B2,B3,B4,C0,C1,C2,C3,D1,D2,P,Q.R
DATA ZERO,HALF,0ONE/.0E0,0.580,1.0E0/
DATA SPLIT/0.4280/
DATA AO/ 2.506628238840/,
A1/-18.615000625290/,
A2/ 41.391197735340,
A3/-25.441060496370/,
B1/- 8473510930900/,
B2/ 23.083367437430/,

208



* B3/-21.062241018260/
* B4/ 3.130829098330/,
DATA CO0/ -2.78718931130/,

x C1/ -2.297964791340/,
* C2/ 4.850141271350/,
. C3/ 2321212768580/,
> D1/ 3.543889247620/,
* D2/ 1.637067818970/,
IFAULAT = 0
Q= P - HALF

IF(ABS(Q) .GT. SPLITO GOTO 1
R=0Q%Q
PPND = Q*(((A3*R+A2)*R+A1)}*R+A0) /
* ((((b4*R+B3)*R+B2)*R+B1)*R+ONE)
RETURN
R=P
IF(Q .GT.ZERO)R=ONE - P
IR .LE. ZERO) GOTO 2
R = SQRT(-ALIG(R))
PPND = (((C3*R+C2)*R+C1)*R+C0)/A(D2*R+D1)*R+ONE)
IF(Q .LT. ZERO) PPND = -PPND
RETURN
IFAULT = 1
PPN = ZERO
RETURN
END
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110475833 | 0.425511 | 0.396354 |
2| 0.318258 | 0.294372 | 0.273656
3| 0.255700 | 0.248688 | 0.236808
4| 0.208259 | 0.214765 | 0.209759
s| 0.168539 | 0.186977 | 0.187844
6| 0.133462 | 0.162975 | 0.169114
71 0.101357 | 0.141519 | 0.152549
8] 0.071193 | 0.121872 | 0.137549
9} 0.042259 | 0.103555 | 0.123725
10| 0.014011 | 0.086235 | 0.110812
1 0.069665 | 0.098619
12 0.053655 | 0.087002
13 0.038053 | 0.075850
14 0.022728 | 0065073
15 0.007563 | 0.054600
16 0.044368
17 0.034324
18 0.024422
19 0.014618
20 0.004871
21

22

23

24

25

26|

27

28

29

30

31

32

33

34

35

36

37

38

39

40

4l

42

43

44

a3

a5

47

48

49

SOJ

n=350

n=460

n=a70

n = 80

n =50

n=100

0.375120
0.257428
0.226032
0.203152
0.184744
0.169111
0.155373
0.143011
0.131693
0.121191
0,111342
0.102026
0.093150
0.084640
0.076438
0.068456
0.060772
0.053233
0.045849
0.038593
0.031441
0.024372
0.017366
0.010408
0.003470

0.358553
0.244281
0.216637
0.196595
0.180547
0.166980
0.155107
0.144469
0.134770
0.125809
0.117442
0.109563

'0.102090

0.094959
0.088120
0.081531
0.075157
0.068970
0.062045
0.057060
0.051257
0.045640
0.040073
0.034583
0.029158
0.023787
0.018459
0013163
0.007891
0,002633

0.345100
0.233333
0.208454
0.190489
0.176154
0.164074
0.153538
0.144126
0.135570
0.127689
0.120352
0.113465
0.106953
0.100759
0.094838
0.098152
0.083671
0.078370
0.,073226
0.068221
0.063339
0.058566
0.053889
0.049298
0.044782
0.040333
0.035941
0.031600
0.027303
0.023043
0.018813
0014608
0.010422
0.006250
0.002086

0.333849
0.224013
0.201273
0.184902
0.171877
0.160929
0.151404
0.142913
0.135213
0.128136
0.121563
0.115406
0.109599
0.104088
0.098831
0.093796
0.088954
0.084283
0.075761
0.075374
0.071106
0.066544
0.062879
0.058899
0.054997
0.051164
0.047394
0.043679
0.040015
0.036396
0.032870
0.029273
0.025760
0.022273
0.018810
0.015365
0.011936
0.008518
0.005109
0.001705

0.324230
0.215541
0.194913
0.176813
0.167827
0.157773
0.145041
0.141274
0.134242
0.1277150
0.121809
0.116216
0.110949
0.105960
0.101211
0.096670
0.092310
0.088112
0.084057
0.080129
0.076316
0.072606
0.068988
0.065454
0.061997
0.058609
0.055284
0.052015
0.048800
0.045631
0.042505
0.039419
0.036368
0.033349
0.030358
0.027394
0.024451
0.021530
0.018625
0.015735
0.012858
0.009991
0.007132
0.004279
0.001423

0.315846
0.208853
0.189233
0.175173
0.164035
0.154707
0.146618
0.139434
0.132941
0.126992
0.121484
0.116341
0.111505
0.106930
0.102581
0.098429
0.094449
0.090621
0.086929
0.083359
0.079898
0.076535
0.073262
0.070070 |
0.066952
0.063901
0.060912
0.057979
0.055099
0.052266
0.049477
0.046728
0.044016
0.041338
0.038691
0.036072
0.033490
0.030911
0.028363
0.025835
0.023325
0.020829
0.018348
0.015878
0.013419
0.010968
0.008524
0.006086
0.003651
0.001219
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a Y a Yo a Yy o Yo

1| -0.5772156649 | 26 | 3.23874 25129 | 51 | 3.92198 96734 | 76 | 4.32413 99657
2| 4042278 43351 | 27 | 3.27720 40513 | s2 | 3.94159 75166 | 77 | 4.33729 78604
3{ 09227843351 | 28 | 3.31424 10884 | 53 | 3.96082 82858 | 78 | 4.35028 48734
4| 12561176684 | 29 | 334995 53741 | 54 | 3.97969 62103 | 79 | 4.36310 53862
5| 15061176684 | 30 | 3.38443 81327 | 55 | 3.99821 47288 | 80 | 4.37576 36140
6| 17061176684 | 31 | 3.41777 14660 | 56 | 4.01630 65470 | 81 | 4.38826 36140
7| 18727843351 | 32, 345002 95305 | 57 | 4.03425 36899 | 82 | 4.40060 92031
8| 20156414780 | 33 | 3.48127 95305 | 58 | 4.05179 75495 | 83 | 4.41280 44150
9| 214064 14780 | 34 | 3.50158 25608 | 50 | 4.06903 89288 | 84 | 4.42485 26078
10 [ 22517525891 | 35 [ 3.54000 43255 | 60 | 4.08598 80814 | 85 | 4.43675 73697
11| 23517525891 | 36 | 3.56956 57541 | 61 | 4.10265 47481 | 86 | 4.44852 20756
12| 244266 16800 | 37 | 3.59734 35319 | 62 | 4.11904 81907 | 87 | 4.46014 99825
131 25259950133 | 38 | 3.62437 05589 | 63 | 4.13517 72229 | 88 | 4.47164 42354
14| 260291 80902 | 39 | 3.65068 63484 | 64 | 4.15105 02388 | 89 | 4.48300 78718
15| 267434 66617 | 40| 3.67632 73740 | 65 | 4.16667 52388 | 90 | 4.49424 38268
<16 | 274101 33283 | 41 | 3.70132 73740 | 66 | 4.18205 98542 | 91 | 4.50535 49379
17 | 28035133283 | 42 | 37257176179 | 67 | 4.19721. 13693 | 92 | 4.51634 39489
18 | 286233 68577 | 43 | 3.74952 71417 | 68 | 4.21213 67425 | 93 | 4.52721 35142
19| 29178924133 | 44 | 3.77278 29557 | 69 | 4.22684 26248 | 94 | 4.53796 62023
20 | 2.9705239922 | 45| 3.79551 02284 | 70 | 4.24133 53785 | ' 95 | 4.54860 45002
21 3.0205239922 | 46 | 3.81773 24506 | 71 | 4.25562 10927 | 96 | 4.55913 08160
221 3.06814 30399 | 47 | 3.83947 15811 | 72 | 4.26970 55998 | 97 | 4.56954 74827
23 | 3.11359 75853 | 48 | 3.86074 81768 | 73 | 4.28359 44887 | 98 | 4.57985 67610
24| 3.15707 58462 | 49 | 3.8B1S8 15102 | 74 | 4.29729 31188 | 99 | 4.50006 08426
25 | 31987425129 | SO | 3.00198 96734 | 75 | 4.31080 66323 | 100 | 4.60016 18527

o : 1400 Abramowitz M. and LA. Swgun, Eds. 1965 ‘Handbook of Methematical fanetions,

Now York ; Dover
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