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(Random number)

White  Schmidt(1975)

SUBROUTINE RAND(IX,IY,YFL)
INTEGER IX,IY

REAL YFL

IY = IX* 16807

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

YFL = YFL*0.465661E-9

WRITE(6,3) I1X,IY,YFL

FORMATC IX =112, 1Y =112, YFL = VF22.18)
IX =1Y
RETURN
END
IX SEED ! RAND
0 1
m = EXp , > 0,a >0, 83 >0
F(it) = L-exp ,t>0,ac >0,p >0
t>0 a (Scale Parameter) [5
(Shape Parameter) a , P >0
\j
1FT 0,1
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t=-0( (1- FT)/p)

SUBROUTINE WEIBUL(TT,ALPHA,BETA,IX,IY,YFL)

SUBROUTINE WEIBUL(TT,ALPHA,BETA,IX,IY.YFL)
INTEGER  IX,1Y
REAL YFLTT
10 CALL RAND(IX,IY,YFL)
IF ((YFL .EQ. 1.0) .OR. (YFL .EQ. 0.0)) GOTO 10

TT = ALPHA*(((-LO*(ALOG(LO - YFL))))**(1.0/BETA))

RETURN
END
m = ®11{ °
1- €X
m Pe-6,
>0 0 (Scale Parameter) , 0>o0
1FT ©.)
2 t FT
f=-0In(l- FT)

SUBROUTINE EXPO(TT,CETA,IX,IY,YFL)
SUBROUTINE EXPO(TT,CETA,IX,IY,YFL)
INTEGER  IX,IY
REAL YFL.TT

10 CALL RAND(IX,IY,YFL)
IF ((YFL .EQ. 1.0) -OR. (YFL .EQ. 0.0)) GOTO 10

TT = (-L0)*(CETA*ALOG( 1 YFL))



RETURN

END

At)
Fit)y = 1-exp

f>0 cr

1FT

2 t

RAYLEI(TT,SIGMA,IX,IY,YFL)
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A -fr) 0</<OO, a >0

-(A) 0<t<o cr >0

(Scale Parameter) , G > 0

©.1)

SUBROUTINE

SUBROUTINE RAYLEI(TT,SIGMA,IX,IY,YFL)

INTEGER IX,lY
REAL YFL,TT

10 CALL RAND(IX,IY,YFL)

IF ((YFL EQ. 1.0) -OR. (YFL EQ. 0.0)) GOTO 10

TT = SQRT((-2.0*SIGMA**2)*ALOG(1-YFL))

RETURN

END

SUBROUTINE BSORT(X,NM)
DIMENSION X(NM)

REAL X,

DO 50 | = LNM-1

DO 50 J = LNM-1

SUBROUTINE BSORT(X,NM)



IF (X(J) .GT. X(J+1)) THEN

X(J)
X)) = X+
X(J+1) =
END IF
50 CONTINUE
RETURN

END
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THIS PROGRAM ESTIMATES HAZARD FUNCTION FROM WEIBULL
EXPONENTIAL AND RAYLEIGH DISTRIBUTIONS
* *

kkkkkkkkhkkkhkkkkx * *k* * *xk*k khkkkkkkhkkkkhkkhkkhkkkhhkkkhkkkhkkhkkk*x

MAIN PROGRAM
* k k% *kk k% * * *hkkkkkk*k * *kkkkkkk*k khkkkkkkhkkhkkhkkkkk *hkkkkkk*k
DIMENSION X (500),RT1(20),SRT1(20),RT4(20),SRT4(20),
RT2(20),SRT2(20)1RT(20),RT3(20),SRT3(20),
ERRT1(20),ERRT2(20),ERRT3(20),ERRT4(20),
ABRT1(20),ABRT2(20),ABRT3(20),ABRT4(20),
PERT1(20),PERT2(20),PERT3(20), PERT4(20),Y(50)
COMMON/PARI/ALPHA, BETA,CETA,SIGMA
COMMON/DTAL/NX,IY,YFL,TT
INTEGER  IX ,1Y
REAL  YFL,TT,X,Y,RT,RT1,SRT1,RT4,SRT4,RT2,SRT21
RT3,SRT3, PERT1, PERT2, PERT3, PERT4,
ERRT11ERRT21ERRTS3, ERRT4 ,
ABRT1,ABRT2,ABRT3, ABRT4
TINT =0.25
TEND = 1.00
TSTEP = 0.25
IX = 573
IAGE = 1
ALPHA = 71.958374
BETA = 1.50
CETA = 65.0
SIGMA = 15.957691

NM = 50
LO = 12000
WRITE(6,3)

FORMATCESTIMATING HAZARD FUNCTION FROM WEIBULL
DISTRIBUTION")

WRITE(6,5) ALPHA,BETA

FORMAT(5X, PARAMETER IS ALFA = ', F8.6,5X,'BETA = ' ,F6.3)

FORMAT (' ESTIMATING HAZARD FUNCTION BY EXPONENTIAL
DISTRIBUTION")

WRITE(6,5) CETA

FORMAT(5X, ' PARAMETER IS CETA = ', F6.3)

FORMAT('ESTIMATING HAZARD FUNCTION BY RAYLEIGH
DISTRIBUTION")

WRITE(6,5) SIGMA

FORMAT(5X, PARAMETER IS SIGMA = \F9.6)

WRITE(6,7) NM

FORMAT (5X, 'NUMBER OF COMPLETE DATA IS N = '14)

WRITE(6,10) IX,LO

FORMAT(5X,'SEED = ',13,5X,'LOOP = ', 15)

WRITE(6,15) IAGE,TSTEP

FORMAT(5 X ," INITIAL AGE IS',13,5X,'STEP IS',F5.2)

WRITE(6,*)

NK = 0

DO 220 TK = TINT,TEND,TSTEP
NK = NK+1
Y (NK) = TK

CONTINUE
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DO 110 J = 1,NK

SRTI(J) =0.0
SRT2(J) =0.0
SRT3(J) =0.0
SRT4(J) =0.0
CONTINUE
DO 130 Il = 1,LO
DO 99 | = 1,NM

CALL WEIBUL(TT,ALPHA,BETA,IX,IY,YFL)

CALL EXPO(TT,CETA,IX,IY,YFL)
CALL RAYLEKTT, SIGMA, IX, Y, YFL)

X(1) =TT
WRITE(6,11) | ,TT,YFL
FORMAT(GX, 1 | = ',13," TT =',F8.4, YFL
WRITE(6,*)
CONTINUE

CALL BSORT(X,NM)
CALL CAL(X,Y,NK,NM,RT1,RT2,RT3,RT4)

DO 120 J = 1, NK
SRTI(J) = SRT1(J)+RT1(J)
SRT2(J) = SRT2 (J) +RT2 (J)
cdta ¢ — SRT3(J)+RT3(J)
™ SRT4 (J) +RT4 (J)
CONTINUE
CONTINUE
DO 140 J = 1,NK
RT(J) = (BETA/ALPHA)* ((Y(J)/ALPHA)** (BETA-1))
RT(J) = 1/CETA
RTW) = Y(J)/SIGMA**2
SRTI(J) = (SRT1(J)/LO)
SRT2(J) = (SRT2(J)/LO)
SRT3(J) = (SRT3(J)/LO)
SRT4(J) = (SRT4(J)/LO)
ERRTI(J) = (SRT1(J) - RT@))/RT()
ERRT2(J) = (SRT2(J) - RT(J))/RT(J)
ERRT3(J) = (SRT3(J) - RTW))/RT(I)
ERRT4(J) = (SRT4(J) - RT(J))/RT(J)
ABRTI(J) = ABS(ERRT1(J))
ABRT2(J) = ABS(ERRT2(J))
ABRT3(J) = ABS(ERRT3(J))
ABRT4(J) = ABS(ERRT4(J))
PERTI(J) = 100*ABRT1(J)
PERT2(J) = 100*ABRT2(J)
PERT3(J) = 100*ABRT3(J)
PERT4(J) = 100*ABRT4(J)
WRITE(6,37) Y (J),RT(J)
WRITE(6,38) SRT1(J),SRT2(J),SRT3(J),SRT4(J)
FORMAT(2X," K = "F5.2,7X, "' RT = ', F8.6)
FORMAT(2X," SRT1 = ', F9.6,"' SRT2 = ', F9.6,
SRT3 = ', F9.6, SRT4 = ' F9.6)
WRITE(6,40) ERRT1(J),ERRT2(J),ERRT3(J) ,ERRT4(J)
FORMAT(2X,' ERRT1 = ', F8.6, ERRT2 = ' F8.6,
1 ERRT3 = ', F8.6, ERRT4 = ' F8.6)
WRITE(6,45) ABRT1(J),ABRT2(J),ABRT3(J),ABRT4(J)
FORMAT(2X," ABRT1 = ', F8.6, ABRT2 = ',F8.6,
lABRT3 = ', F8.6, ABRT4 = ' F8.6)
WRITE(6,50) PERT1(J),PERT2(J),PERT3(J),PERT4(J)
FORMAT(2X," PERT1 = ',F10.6, PERT2 = ', F10.6,

' F8.4)
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(ar)

OO

(ar)

*kkkk

* ' PERT3 = ' F10.6," PERT4 = - F10.6)
WRITE(6,*)
140 CONTINUE
STOP
END
wkxx% FIND THE FUTURE LIFETIME UNDER WEIBULL DISTRIBUTION ***+
SUBROUTINE WEIBUL(TT,ALPHA,BETA,IX,IY YFL)

INTEGER  IX,IY
10 c¢Si YFL)
IF ((YFL .EQ. 1.0) .OR. (YFL .EQ. 0.0)) GOTO 10
TT = ALPHA* (((-1.0*(ALOG(L.0 - YFL))))**(1.0/BETA))
RETURN
END

¥**%% FIND the FUTURE LIFETIME UNDER EXPONENTIAL DISTRIBUTION
SUBROUTINE EXPO(TT,CETA,IX,IY,YFL)
INTEGER  IX 1Y

10 S E RANDMIX, 1Y, YFL)
IF ((YFL .EQ. 1.0) .OR. (YFL .EQ. 0.0)) GOTO 10 -
TT = (-1 To)* (CETA*ALOG(1-YFL))
RETURN

END

¥*x%% FIND the future LIFETIME UNDER RAYLEIGH DISTRIBUTION *****
SUBROUTINE RAYLEI(TT,SIGMA,IX,1Y, YFL)
INTEGER  IX,IY

10 ¢ST: RaZ T T y.YFL)
IF ((YFL “EQ. 1.0) OR. (YFL .EO. n GOTO 10
TT = SQRT((-2 (VSIGMA**H*ALOG( YFL))
RETURN
END

¥*x%% SUBROUTINE random NUMBER *****

SUBROUTINE RAND(IX,1Y,YFL)

INTEGER  IX,IY

REAL  YFL

Y = IX*16807

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

YEL = REAL(IY)

YFL = YFL*0.465661E-9

WRITE(6,3) IX,IY,YFL
3 FORMATc IX =" 112" 1Yy = 112 YFL = *,F22.18)
IX = 1Y
RETURN
END
subroutine for sorting data
SUBROUTINE BSORT(X,NM)
DIMENSION X(NM)
REAL X,
DO 50 I = 1,NM-1

DO 50 J = 1,NM-1

FXQ) 6T,

X
XEj)l)

END IF

50  CONTINUE
RETURN

*kkk%x

X(J+1)) THEN

1)

IIIIII—4

(J
J)
J+
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END
SUBROUTINE FOR CALCULATING HAZARD FUNCTION *****
SUBROUTINE CAL(X,Y,NK,NM,RT1,RT2, RT3, RT4)
DIMENSION X (500)’'Y(50),RT1(20),RT2(20),RT3(20),RT4(20)
REAL  X,Y,RT1,RT2,RT3, RT4
CALL CM(X, Y ,NK,NM,RT1)
CALL PL(X,Y,NK,NM,RT2)
CALL NA(X,Y,NK,NM,RT3)
CALL SM(X, Y ,NK,NM,RT4)
RETURN
END
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FrExFAA%Ax*x SUBROUTINE FOR CALCULATING BY CLASSICAL METHOD ******

50

60

SUBROUTINE CM(X,Y,NK,NM,RT1)
DIMENSION X (500),Y(50),RT1(20)
REAL  X,Y,RT1
DO 60 | = 1,NK
SUCCL1 =0.0
SUCC2 =0.0
T = 0.5
DO 50 J = 1,NM
IF (X(J) .GT. (Y(1)-0.25)) THEN
SUCC1l = SucCl + 1
END IF
IF (X(J) .GT. (Y(1)+0.25)) THEN
succ2 = succ2 + 1

END IF
CONTINUE
RT1(I) = (2*(SUCC1-SUCC2))/ (T*(SUCC1+SUCC?2))
WRITE(6,5) | ,SUCC1,SUCC2,RT1(l)
FORMAT(l = \I3,'S1= ',F3.0,'S2= ',F3.0,'RT1= ',F8.4)
CONTINUE
RETURN

END

FrEAEFAAAE*® SUBROUTINE FOR CALCULATING BY PRODUCT - LIMIT METHOD

50

70

c 5

60

SUBROUTINE PL(X,Y,NK,NM,RT2)
DIMENSION x(500) 1Y (50), RT2(20)
REAL  X,Y,RT2
DO 60 | 1,NK
ND =
DO 50 J = 1,
IFE (X(J) .LE. Y (1)) THEN
ND = ND + 1
END IF
CONTINUE
NL = NM - ND
R1 = ALOG(NM)-ALOG(NL)
ND = 0
DO 70 J = 1,NM
IF (X(J) .LE. (Y(X)-0.25)) THEN
ND = ND + 1
END IF
CONTINUE
NL = NM - ND
R2 = ALOG(NM)-ALOG(NL)
RT2(1) = Rl - R2
WRITE(6,5) | ,NM,NL,RT2(l)
FORMATc | = M 3,' NM= ',F3.0," NL= '(F3.0," RT2=
CONTINUE

o 1l

' F8.4)
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70

80
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60
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RETURN
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SUBROUTINE FOR CALCULATING BY NELSON - AALEN METHOD

SUBROUTINE NA(X,Y,NK,NM, RT3)
DIMENSION X (500),Y (50) ,RT3(20)
REAL X, Y,RT31SUM1, SUM2

DO 60 I = 11INK
51 = 0.0
52 = 0.0
53 = 0.0

DO 50 J = 11NM

IF (X(J).GT.(Y(1)-0.25)) THEN
51 = Sl+1

END IF

IF (X(J).GT.Y(l)) THEN
52 = S2+1

END IF

IF (X(J).GT.(Y(1)+0.25)) THEN
53 = S3+1

END IF

SUM1 =0.0

SUM2 =0.0

LI = S1-S2

L2 = S1-S3

IF ((L1.EQ.0)-OR.(L2.EQ.0)) THEN
SUM1 =0.0
SUM2 =0.0

ELSE
DO 70 JJ = 1,LI

SUML = SUM1+(1/(SI-JJ+1))
CONTINUE
DO 80 JJ = 1,L2
SUM2 = SUM2+(1/(SI-JJ+1))

CONTINUE

END IF

CONTINUE
IF (Y(1).EQ.0.25) THEN
RT3(l) = SUML

ELSE
RT3(I) = SUM2-SUM1
END IF
WRITE(6,5) 1,S1,S2,RT3(l)
FORMATc | = M 3,' SI= ' F3.0," S2=
CONTINUE
RETURN

""JF3.0,

RT3 =

' F8.4)

SUBROUTINE FOR CALCULATING BY SACHER METHOD ******

SUBROUTINE SM(X,Y,NK,NM,RT4)
DIMENSION X (500) ,Y (50) ,RT4(20)
REAL  X,Y,RT4

DO 60 I = 1,NK
SUCC1 =0.0
SuCC2 =0.0
T = 0.5

DO 50 J = 1,NM
IF (X(J) .GT. (Y(1)-0.25)) THEN
SUCC1 = SUCC1 + 1
END IF



50

60

IF (X(J)
succ2
END IF
CONTINUE

RT4 (1) = (1/T)*(ALOG(SUCC1) -ALOG(SUCC2))

FORMAT
CONTINUE
RETURN
END

.GT.

(Y (1)+0.25))

= succz2 + 1

THEN
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