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kkkkkkkkkkkkkkkkkkk

ADC CVMC

3.1

program for compute critical valug ¥ ¥ kakikikrkritiais
COMMON/SEED/IX/SAMPLE/N,R

REAL AD(50000), (50000),TEMPO),X(100),FF(100)
REAL ADD,CVM,ALP,LAM

REAL VI,V2,V3,V4V5V6,PAD(3),PW(3)

REAL*§ F

OPEN(5,FILE='C:\CT.XLS))

IX = 65539

NMAX = 50000

N=10

R=9

ALP=16

LAM =1

A = SQRT(2*ALP-1)

B = (2*ALP)-(ALOG(4.0))+(VA)

kkkkkkkkkkkkkkkkkk FIN D C R ITICAL VA LU E kkkkkkkkkkkkkkhkkkhkk

103

DO 102 11=LNMAX
WRITE(V) I
DO 103 1=1N
IF(ALP.LT.LO) THEN
X(1) = GAMMAL(IX,ALP,LAM)
ELSE IF(ALP.EQ.I.0) THEN
X(1) = GAMMA2(IX,LAM)

ELSE
X(1)= GAMMA3(IX,AB,ALP,LAM)
ENDIF
CONTINUE
CALL SORT(X,N)
DO 112 1=IN
B=X(1)

CALL CDF(BALP.LAMF)
FF(1)=F
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102

CONTINUE
CALL CALI(FF,ADD)
CALL CAL2(FF,CVM)
AD(Il) = ADD
W(l1) =CcvM
CONTINUE
CALL SORT(AD.NMAX)
CALL SORT(W,NMAX)

swkkkpreoeskkekk - COMPUTER PERCENTILE

12

=0.85
DO 12J=1,2
Pl = P1+0.05
P2 = (NMAX+1)*P1
= (NMAX+1)*P1-P2
() (1-P3)*AD(P2)+P3*AD (P2+1)
PW(J) = (1-P3)*W (P2)+P3*W (P2+1)
CONTINUE
PI = PI+0.04
P2 = (NMAX+1)*P1
P3 = (NMAX+1)*PL-P2
PAD(J) = (1-P3)*AD(P2)+P3*AD(P2+1)
PW(J) = (L-P3)*W(P2)+P3*W (P2+1)
Vi=  PAD()

V2= PAD()
V3= PAD(3)
Vi=  PW(1)
Vi=  PW()
V6= PW(3)
TEMP(l) = 0.10

TEMP(2) = 0.05
TEMP(3) = 0.1

WRITE(5,*)' N=’N," R="R
WRITE(5,*)' CRITICAL VALUE ’
WRITE(5,*)LEVEL AD CVM *
WRILTE(5 50 TEMP(1),v LV4
RITE(5,51)TEMP(2),V2,V5
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WRITE(5,5)TEMP(3),V3,V6
FORMAT(3X F4.2,3(7X,F5.3))
STOP
END

kkkkkkkkkkkkkkkkkkk AN DERSON_DARLING STATISTICS kkkkkkkkkkhkkhkkkhkkhkhkkhkkkkk

444

kkkkkkkkkkhkkkhkkkhkkkkkkkkkk CRAM ER_VON M ISES STATISTICS *kkkkkkkkkkkkhkkkkkkkkk

405

SUBROUTINE CALL(FF,ADD)
COMMON/SAMPLE/N R
REAL FF(1000),ADD,A1,A2,A3,P,BB,CC
Al = (R**2)*(ALOG(FF(R)))
A2 = ((FLOAT(N)-R)**2)*(ALOG(1-FF(R)))
A3 = FF(R)
p=0.
DO 4441= 1R
BB = ALOG(FF(1))
CC = ALOG(I-FF0))
P=p +(2*FLOAT(I)-)*BB+(2*FLOAT(N)-2*FLOAT(I)+1)*CC
CONTINUE
ADD = -(PIFLOAT(N))+(AI/FLOAT(N))-(A2/FLOAT(N))-(FLOAT(N)*A3)
RETURN
END

SUBROUTINE CAL2(FF,CVM)
DIMENSION FE(1000)
COMMON/SAMPLEIN R
REAL CVM SUM,CL,C2
Cl =(R)/(12*((FLOAT(N))**2)
C2 = (FLOAT(N)/3)*((RIFLOAT(N))-EF(R))**3
SUM = 0.
DO 405 1= 1R
SUM = SUM+(FF(I)-(FLOAT(1)-0.5)/FLOAT(N))**2
CONTINUE
CVM = SUM+C1-C2
RETURN
END
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I*************************** (3£]\J GAM MA DlST kkhkkkkkkkkkkkkhkkkkkkkhkkkkk

I GAMMA DIST FOR ALP LT 1
FUNCTION GAMMA 1(IX,ALP,LAM)
DOUBLE PRECISION IY
REAL ALP,LAM,GAMMA Lxx
CALL URAND(IX,IY RD)

RO = RD
V = -ALOG(RO)
BET = 10-ALP

= BETAL(IX,ALP,BET)
XX = VFW/LAM
GAMMAL = XX
RETURN
END

Il GAMMA DIST FOR ALP EQ 1
FUNCTION GAMMA2(IX,LAM)
DOUBLE PRECISION 1Y
REAL LAM GAMMA2,XX
CALL URAND(X,IY,RD)

RO = RD

XX = -ALOG(RO)ILAM
GAMMA2 = XX
RETURN

END

Il GAMMA DIST FOR ALP GT 1
FUNCTION GAMMA3(IX,A0,BO,ALP LAM)
DOUBLE PRECISION IY
REAL ALP,LAM GAMMA3 XX

20 CALL URAND(IX,IY,RD)

RL = RD

CALL URAND(IX,IY RD)

R2 = RD

Y = ALP*(R1/(L 0-R1))**A0)
= BO-ALOG(RI*RI*R2)

IF(Y.GT.W) GOTO 20
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XX = YILAM
GAMMAZ = XX
RETURN

END

I BETA DISTRIBUTION
FUNCTION BETAL(LX,ALPBET)
DOUBLE PRECISION IY
REAL ALP BET
7 CALL URAND(IX,IY,RD)
RI = RD
CALL URAND(IX,IY,RD)
R2 = RD
Y1 = RI**(L/ALP)
Y2 = R2**(L/BET)
IF(Y1+Y2.6T.1.0) GOTO 7
BETAL = Y1/(Y1+Y2)
RETURN
END
prexsxrsrnrsrsrsrrerers PIND p(x) FOR GAMMA DIST **x*sxsxsrsrssssrses
I FIND CUM PROB FOR GAMMA DIST
SUBROUTINE CDF(B,ALP,.LAM F)1
REAL LAM
REAL*$ FFB,FX PDF
N= 12
NI =N-1
H=BIN
FB = PDF(B,ALP,LAM)
XI0 = FB
X11=0.0
X12= 0.0
DO 551= 1N1
X = I*H
FX = PDF(X ALP LAM)
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K =1/2.0
IF((1-2*K).EQ. 0) THEN

X12=XI12 + FX
ELSE
X1 =XI + FX
END IF
CONTINUE

F = H¥(XI0 + 2%X12 + 4*X11)/3.0
IF(F GT. 10 .OR. F ,LT. 0.0) THEN
PRINT*,' !
PRINT*, THE INPUT DATA MAY BE INVALID. PLEASE RE-ENTER THE '/INPUT DATA.
STOP
ENDIF
RETURN
END
FIND PROB FOR GAMMA DIST
FUNCTION PDF(XO,ALP,LAM)
REAL LAM
REAL*§ GAM,PD PDF,LAMXO
IF(ALP.EQ. 10) THEN
PD = 10
GOTO 10
END IF
IF(ALP LT. 1.0) THEN
ALPL = ALP + 10
PD = (XO**(ALP - 1.0))*ALP/GAM(ALP1)
GOTO 10
END IF
IF(ALP GT. 10 AND. ALP LT. 2.0) THEN
PD = (XO**(ALP - 1.0))/GAM(ALP)
GOTO 10
END IF
K= ALP
AK = ALP-K + 10
Kl =K- 1
PD = 10
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10

DO 501= LK1

PD = PD*XO/(ALP - )

CONTINUE

PD = PD*(XO**(AK-1 0))/GAM(AK)
LAMXO = LAM*X0

PDF = (LAM**ALP)*PD/DEXP(LAMXO)
RETURN

END

FUNCTION GAM(X)

REAL*8 A B,GAM XX

XX = -1.0*X

A = (X**(X-0.5))*DEXP(XX)*2.506628

B= 10+ (L0/(12.0%X)) + (LO/(288.0%x*x))- (139.0/(51840.0%(x**3.0))) -

(571.0/(2488320.0%(X **4.0))
GAM = A*B
RETURN
END

j********************* RANDOM num be r kkkkkkkkkkkkkkhkkkhkkkkk

SUBROUTINE URAND(IX,IY,RD)
REAL RD

DOUBLE PRECISION IY

IY=IX* 16807

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

RD=RD/2147483647

IX=1Y

RETURN

END

j******************* SORT kkkkkkkkkkkkhkkkkkk

10

SUBROUTINE SORT(Y.NUM)
DIMENSION Y (50000)
JUMP = NUM

JUMP = JUMP/2

IF (JUMP.EQ.0) GOTO 99

12 = NUM-JUMP

DO 20 =132
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30 3= 1+JUMP

IF(Y(1).LE.Y(J3)) GOTO 20
CALL SWAP(Y(1),Y(J3))
| = 1JUMP
IF (1.6T.0) GOTO 30
20 CONTINUE
GOTO 10
99 RETURN
END
l****k*********k**k** *kkkkkkkkkkkkkkkkkk

SUBROUTINE SWAP(A B)
HOLD = A
A=B
B = HOLD
RETURN
END
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Jorrraeeka*pROGRAM FOR TYPE | ERROR AND POWER OF THE TEST ###wsidcsiioior

COMMON/SEED/IX/SAMPLE/N,R

REAL X(70),FF(70),VAL(3,4) ROUNDKS(3),ROUNDAD(3), ROUNDW 3)
REAL TEMP(3),W(1000),KS(1000),AD( 1000)
REAL DD,ADD,CVMALP,LAM 1ALP2,LAM2,KO

REAL*8 F
REAL LOGNORM,MEAN SD
IX = 65539
MAX = 1000
N= 10
R=9
FOR GAMMA IN HO
ALP = 16
LAM = 1
FOR GAMMA IN HI
ALP2 = 174
LAM2 =1
FORCHISQUARE
DG = 19
FOR WEIBULL
ALPHA = 2.02
BETA = 18
FOR LOGNORMAL
MEAN = 2.8
$D = 0.16
CHECK FOR DEGREES OF FREEDOM
ND = DG/2
DIFF = DG-ND*?
IF(DIFF.EQ.0.0) THEN

KO = DG/2.
ELSE

KO = (DG-1)/2.0
END IF



A = SQRT(2*ALP2-1)
B = (2ALP2)-(ALOG (4.0))+( UA)

OPEN(5,FILE="C:\POWER.XLS")

f****************** p]LL CRlTICAL VALUE kkkkkkkkkkkkkkkkkkkk
I CT FORKS 0.10,0.05,0.01

VAL(LY)= 03661
VAL@1)= 04066
VAL@31)= 04858

I CTFOR AD 0.10,0.050.01
VAL(12)= 167
VAL22)= 219
VALB2)= 35l

I CTFOR CVM 0.10,.05,0.01
VALO3):= 029
VAL3)= 039

VALB3):= 062

DO 120 1=13
ROUNDKS(l) = 0.
ROUNDAD(I) = 0.
ROUNDW(I) = 0.
120 CONTINUE
AN PP
DO 141 11=1MAX
WRITE(* ) I
DO 101 1=IN
IF(ALP2.LT. 1.0) THEN
X(1) = GAMMAL(LX ALP2,LAM2)
ELSE IF(ALP2.EQ. 1.0) THEN
X(1) = GAMMA2(IX,LAM?2)
ELSE
X(1) = GAMMA3(IX A,B,ALP2,LAM2)
ENDIF



101

115

104
141

241
160

X(1) = WEI(ALPHA BETA)
X (1)= LOGNORM(MEAN,SD)
X(I) = CHI(KO,DIFF)
CONTINUE
CALL SORT(X,N)
DO 115 K=1N
B=X(K)
CALL CDF(B,ALP,LAMF)
FF(K)= F
CONTINUE
CALL CALI(FF,DD)
CALL CAL2(FF,ADD)
CALL CAL3(FF, CVM)
KS(ll) =
AD(Il) = ADD
W(ll) = CVM
DO 1041=1,3
IF(KS(11).GT.VAL(],1)) ROUNDKS(I) = ROUNDKS(1)+!
IF(AD(I1).GT.VAL(1,2)) ROUNDAD(I) = ROUNDAD(I)+I
IF(W(11).6T.VAL(1,3)) ROUNDW(l) = ROUNDW(I)+|
CONTINUE
CONTINUE
TEMP(I) = 0.10
TEMP(2) = 005
TEMP(3) = 0.1
WRITE(5,*) POWER OF THE TEST
WRITE(5,*)LEVEL KS AD  CVUM
DO 160 K=1,3
WRITE(5,241)TEMP(K),ROUNDKS(K)IM AX ROUNDAD (K)IMAX, ROUNDW (K)IMAX
FORMAT(3X F4.2,3(7X F10.3))
CONTINUE
STOP
END
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kkkkkkkkkkkkkkkkkkkkk KOLMOGOROV_SMIRNOV Statistics kkkkkkkkkkkkkkhkkkkkkkkx

SUBROUTINE CAL1(FF,DD)
COMMON/SAMPLE/N,R
REAL DP(1000),DN(1000),FF( 1000)
REAL DD,T1,T2
DO 505 1=1R
DP(I) = FLOAT(I)/FLOAT(N)-FF(1)
DN(I) = FF(I)-(FLOAT(I)-L)/FLOAT(N)
505 CONTINUE
T1 = XMAX(DP)
T2 = XMAX(DN)
IF(T1.GT.T2) THEN
DD=T.
ELSE
DD=T2
END IF
RETURN
END
wktktkkrkrrctit ANDERSON-DARLING STATISTICS #¥ bbbtttk
SUBROUTINE CAL2(FF,ADD)
COMMON/SAMPLE/N R
REAL FF(1000),ADD,A1,A2,A3PBB,CC
m FINDING ANDERSON-DARING STATISTICS
Al = (R**2)*(ALOG(FF(R)))
A2 = ((FLOAT(N)-R)**2)*(ALOG(I-FF(R)))
A3 = FF(R)
p=0
DO 4441= 1R
BB = ALOG(FFO))
CC = ALOGA-FF(D)
P=p +(2*FLOAT(1)-])*BB+(2*FLOAT(N)-2*FLOAT(I)+])*CC
444 CONTINUE
ADD = -(PIFLOAT(N))+(AI/FLOAT(N))-(A2/FLOAT(N))-(FLOAT(N)*A3)
RETURN
END
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SUBROUTINE CAL3(FF,CVM)
DIMENSION FF(1000)
COMMON/SAMPLEIN R
REAL CVM,SUM,CL,C2
Cl = (R)/(12*((FLOAT(N))**2))
C2 = (FLOAT(N)/3)*((RIFLOAT(N))-FF(R))**3
SUM = 0,
DO 405 1= 1R
SUM = SUM+(FF(I)-(FLOAT(1)-0.5)/FLOAT(N))**2
CONTINUE
CVM = SUM+C1-C2
RETURN
END

I*************************** GEN GAM MA DIST kkkkkkkkhkkkhkkhkkkkkkhkkkkkk

GAMMA DIST FOR ALP LT 1
FUNCTION GAMMA 1(IX,ALP,LAM)
DOUBLE PRECISION 1Y XX
REAL ALP,LAM,GAMMAI
CALL URAND(IX,IY,RD)
RO=RD
V=-ALOG(RO)
BET = 10-ALP

= BETA I(IX,ALP,BET)
XX = V*W/LAM
GAMMA] =xx
RETURN
END
GAMMA DIST FOR ALP EQ 1
FUNCTION GAMMAZ2(IX,LAM)
DOUBLE PRECISION 1Y, XX
REAL LAM,GAMMA2
CALL URAND(IX,IY,RD)
RO=RD
XX = -ALOG(RO)/LAM
GAMMA?2 = XX

CRAIVIER-VON mises statistics **xiiiaxsiiiniiiio
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RETURN

END

GAMMA DIST FOR ALP GT 1

FUNCTION GAMMAS3(IX,A0,BO,ALP,LAM)

DOUBLE PRECISION Y

REAL ALP,.LAM GAMMA3 XX

CALL URAND(IX,IY RD)

RI =RD

CALL URAND(IX,IY,RD)

R2=RD

Y = ALP*((R1/(LO-R1))**A0)
= BO-ALOG(RI*RI*R2)

IF(Y.GT.W) GOTO 20

XX = YILAM

GAMMA3 = XX

RETURN

END

BETA DISTRIBUTION

FUNCTION BETA1(IX,ALP,BET)

DOUBLE PRECISION 1Y

REAL ALPBET

CALL URAND(IX,IY,RD)

RI =RD

CALL URAND(IX,IY,RD)

R2 = RD

Y1 = RI*(1/ALP)

Y2 = R2**(1/BET)

IF(Y1+Y2.GT.1.0) GOTO 7

BETAL = Y1/(Y1+Y2)

RETURN

END

1********************+***+** ngvj WEIBULL DlST kkkkkkkkkkkkkkkkkkkkkkkkkx

WEIBULL DIST

FUNCTION WEI(ALPHA.BETA)
COMMON/SEED/IX

DOUBLE PRECISION 1Y
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REAL ALPHA BETA.WEI
CALL URAND(IX,IY,RD)
R=RD
WEI = BETA*((-ALOG(LO-R))**(1.0/ALPHA))
RETURN
END
Y T A —
! LOGNORMAL DIST
FUNCTION NORM(MEAN.SD)
COMMON/SEED/IX
REAL NORM V1,V2,21,5D,MEAN
DOUBLE PRECISION 1Y
44 CALL URAND(IX,1YRD)
RL = RD
CALL URAND(IX,IY,RD)
R2 = RD
VI =(2*R])-1
V2 = (2*R2)-1
§ = (VIVL)#(V2*V2)
IF(S.GT.1.0) GOTO 44
Z1 = VI*SQRT(-2*ALOG(S)/S)
NORM = MEAN+(Z1*SD)
45 RETURN
END
FUNCTION LOGNORM(MEAN D)
REAL XI,NORM MEAN,SD,LOGNORM
X = NORM(MEAN.SD)
LOGNORM = EXP(XI)
RETURN
END
extrtrrr kst GEN CHI-SQUARE DIST freststessttststrtrinies
FUNCTION CHI(KO,DIFF)
COMMON/SEED/IX
REAL RD,KO,P,CHI
DOUBLE PRECISION 1Y
P= 10
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52

j******* kkkkkkkkkkkkkkk

DO 51 1=1,KO
CALL URAND(IX,IY,RD)
R=RD
p= R*p
CONTINUE
P=(-2.00*ALOG(P)
IF(DIFF.GT.0.0) THEN
z = ZNORM(IX)
CHI =z*z+p
ELSE
CHI=p
END IF
RETURN
END
FUNCTION ZNORM(IX)
DOUBLE PRECISION 1Y
REAL ZNORMRD
CALL URAND(IX,IY,RD)
RL=RD
CALL URAND(IX,IY,RD)
R2=RD
VI = 2*R1-1
V2= 2*R2-1

§ = (VI*VL)+(V2*V2)

IF(S.GT..0) GOTO 52

ZNORM = VI*SQRT(-2*ALOG(S)/S)

RETURN
END

REAL LAM

REAL*8 FFB,FX,PDF
N=12

NI=N-1

H=BIN

F(X) FOR GAMMA DIST kkkkkkkkkkkhkkhkkkhkkkkx

FIND CUM PROB FOR GAMMA DIST
SUBROUTINE CDF(B,ALP,LAM,F)

192



193

FB = PDF(B,ALP LAM)
X10 = FB
X1l =00
X12= 0.0
DO 551= 1, NI
X = I*H
FX = PDF(X,ALP,LAM)
K = 1120
IF((1-2*K).EQ.0) THEN
X12 = X12 + FX
ELSE
XI1 = XII + FX
END IF
55 CONTINUE
F = H¥(XI0 + 2%X12.+ 4*X11)/3.0
IF(F .GT. 1.0.OR. F .LT. 0.0) THEN
PRINT*," '
PRINT* THE INPUT DATA MAY BE INVALID. PLEASE RE-ENTER THE *INPUT DATA.
STOP
ENDIF
RETURN
END
I FIND PROB FOR GAMMA DIST
FUNCTION PDF(XO,ALP,LAM)
REAL LAM
REAL*$ GAM,PD,PDF,LAMXO
IF(ALP EQ. 1.0) THEN
PD = 10
GOTO 10
END IF
IF(ALP LT. 1.0) THEN
ALPI = ALP + 10
PD = (XO**(ALP - 1,0))*ALP/GAM(ALP1)
GO TO 10
END IF
IF(ALP GT. 10 AND. ALP LT. 2.0) THEN
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10

PD = (XO**(ALP - 10))/GAM(ALP)
GO TO 10

END IF

K=ALP

AK = ALP-K+ 10

KI=K- 1

PD=10

DO 501= 1Kl

PD = PD*XO/(ALP - J)

CONTINUE

PD = PD*(XO**(AK-1.0))/GAM(AK)

LAMXO = LAM*XO0

PDF = (LAM**ALP)*PD/DEXP(LAMXO)

RETURN

END

FUNCTION GAM(X)

REaL*8 a,b,gam xx

XX =-1.0%X

A = (X**(X-0.5))* DEXP(XX)*2.506628

B =10+ (L0/(12.0%X)) + (1.0/(288.0*x*x))- (139 0/(51840.0*(x**3.0))) -

(571.0/(2488320.0*(x**4.0)))

GAM = A*B

RETURN

END

kkkkkkkkkkkkhhhhhhhhkhhhhxx FIN D MAX kkkkkkkkkkkkhhkkhhkkkhkkkkkkkx

95

FUNCTION XMAX(T)

DIMENSION T(1000)

COMMON/SAMPLE/N R

XMAX = T(1)

DO 95 1=2N
IF(XMAX.LT.T0)) XMAX = T()

RETURN

END

kkkkkkkkkkkkkkkkkkkkkkkkkkkk RAN DOM N U M BER kk kkkkkkkkkkkkkkkkkkkkkkkkk

SUBROUTINE URAND(IX,IY,RD)
REAL RD
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DOUBLE PRECISION 1Y
IY=IX*16807

IF(IY.LT.0) IY=I+(IY+2147483647)
RD=IY

RD=RD/2147483647

IX=1Y

RETURN

END

1*********%************** SO RT kkkkkkkkkkkkkkkkkhhhhhhhhkk

10

30

20

99

SUBROUTINE SORT(Y,NUM)
DIMENSION Y (50000)
JUMP = NUM
JUMP = JUMP/2
IF (JUMP.EQ.0) GOTO 99
12= NUM-JUMP
DO 20 J=1,12
=]
13 = [+JUMP
IF(Y(I).LE.Y(J3)) GOTO 20
CALL SWAP(Y(1),Y(33))
= 1-JUMP
IF (1GT.0) GOTO 30
CONTINUE
GOTO 10
RETURN
END

kkkkkkkkkkkkkkkkkkkkkkkkkx SWAP kkkkkkkkkkkkkkkkkkkkkkkkkkkkx

SUBROUTINE SWAP(A,B)
HOLD=A
A=B
B=HOLD
RETURN
END
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1 Significance points for D\f

Significance level (@ )
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. R Magg, "Distribution Results for Modified Kolmogorov-Smirnov

: R Dufour and
Statistics for Truncated or Censored Samples," Technometrics. 20(1) :29-32,1978.
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2 Quantiles of the Limiting Distribution of *}0D° a
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aAdapted, with permission, from Koziol and Byar(l1975)

. Lawless. J. F. Statistical Models and Methods for Lifetime Data (New York : John

Wiley and Sons, 1982), p. 437.
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