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cllltl..tllt--.‘.!"llilt-‘.t!‘-li.i..‘t.l...i-li-tltllil.ii.i..il.ii.lli

C* THIS PROGRAM IS FIND MINIMUM SAMPLB SIZB FOR APPROXIMATB *

ce DISTRIBUTION OF T-STATISTIC .
c* WHEN POPULATION IS UNIFORM DMUHON *
Ce ALFA - TYPEI BRROR = 0,01, 0.03 AND 0.10 »
c* N - SAMPLEB SIZB .

c-‘.-ltl.i-.lltlii--tti-.'-..ttlit--l-tl-tltllltlllll.ll‘....lll.l-.t‘-ll

o
DIMENSION Y{200),T01(200),T05(200),T10(200)
INTEOER COUNT
REBAL LL,LPOS,LUOS EX

READ(5,10) IX
RBAD(S,11) IN
RBAD(,12) N
READ(S,13} A
READ(5,14) B
READ(5,15) ALFA
10 FORMAT(I6)
1" FORMAT(IS)
12 PORMAT(I4)
13 FORMAT(FS 4)
14 FORMAT(FB 4)
15 FORMAT(FS .3)
EX=(A+B)2
1000 COUNT =0

DO 999 I=1,IN
DO 888 J=1,N



999

32

33

9999

114

Y() = AUN(A,B.JIX)
CONTINUB
TTBST = T(Y,EXN)
TCAL = ABS(TTEST)
IF (ALPA BQ.0.01) THEN
IR (TCAL.GB.T01(N-1)) COUNT = COUNT+
ELSE IF (ALPA.EQ.0.05) THEN
I (TCAL.OB.TOS(N-1)) COUNT = COUNT+1
BLSB
1F (PCAL.OB.T10(N-1)) COUNT = COUNT+1
END IP
CONTINUB
SCOUNT = (COUNT*1 .0)/IN
LL = (ALFA#(1 0-ALFA)YIN
LPOS = ALPHA+{1.645*SQRT(LL))
LUGS = 0.0
NDOIT = ¢
IR(SCOUNT.OT LU05) AND (SCOUNT.LT.LP0S)) THEN
WRITE(6,32) N,ALFA
FORMAT{/3X, BAMPFLB SIZE : N = 14,5X,'SCOUNT INSID8
*AT ALFA = ' F5.3)
BLSB
WRITE(6,33) N,ALFA
PORMAT{/3X, SAMPLB SIZB : N = ‘14,5X,'SCOUNT OUTSIDE
SAT ALPA = ,F5.3)
NDOIT = 1
8ND IF
IF (NDOIT.BQ.1) THEN
NaN+1
GO TO 1000
BLSE
Q0 TO 9999
BND IR
STOP
END



15

FUNCTION T(Y,EX,N)
DIMENSION Y(N)

. RBAL EX

SUMY = 0

SSUMY =0

DO 15 =1 N

SUMY = SUMY + Y(D
SSUMY = SSUMY + Y(D)**2
CONTINUE

YBAR = SUMYN

YYBAR = YBAR'2

8D = SQRT(SSUMY/N - YYBAR)
T = (YBAR-BX)*SQRTN)/SD
RETURN

END

FUNCTION AUN(A,B,IX)
RBAL A,B

IF (A.LE.B) THEN

AUN = A + (B-A)*ARAND(X)
BLSB

AUN = -99999

ENDIF

RETURN

BND

FUNCTION ARANDQX)
INTBOER IX
IX = IK*65539

IRIX.LT.0) IX = i-+{IX+2147483647)

ARAND = IX

ARAND = ARAND*0.465661287E-9

RETURN
END
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étﬂ‘l'.ll!ll‘lﬂ.!Iﬂ"""li.".‘tl"!t‘tt!tl!'ili‘."II"I'II'.!"""

c* TBST GOODNBSS OF FIT BY KOLMOGQOROY-SMIRNOY TBST *
ce APPROXIMATE DISTRIBUTION OF T-STATISTIC »
c* WHEN POPULATION IS UNIFCRM DISTRIBUTION .

C“‘#“'!‘tt-‘.'.-“..“tl“..‘t-l‘il!t.lI.IIIIIIIII'.!'!!.‘!."“I“!

C
DIME‘ISION YY(100),AP(100),AC(100),PP(10C)
DIMBNSION GO(100),Y(200),FF(1 00)
INTECQBR K,NNNLCOUNT
RBAL EX

K=20
LOOP=200
RBAD(5,20) IX
READ(5,21) A
READ(5,23) B
RRAD(523) N
READ(5,24) NCHECK

20 PORMAT(S)

21 PORMAT(F7 4)

22 PORMAT(F? 4)

23 FORMAT(4)

24 PORMAT(I1)
EX =(A-+B)/2
COUNT=0
DO 666 M=1,LOOP
DO 888 I=1,K
NN=I
AP(D=FLOAT(NN)PLOAT(X)
AGM=FLOAT{NN-1/FLOAT(K)

888  CONTINUE
NI=1

1000 DO 999 J=1,N
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mm
Cc

Y@) = AUN(A,BIX)

CONTINUB

YY(ND = T(Y,EX,N)

IR (NCHBCK.BQ.0) FRND=DFT_ODD(YY,NLN)

- IR (NCHRCK.BQ.1) FR(ND)=DPFT_EVEN(YY,NLN)

IF ((FR(ND).LT.0.0).OR.(FR(ND.QT.1,0)) GO TO 1000
NI=NI+1

IF (NLOT.K) QO TO 777

GO TO 1000

CALL SORT(YY,FB,K)

CIII-OIIIOKOLMOGOROV SMIRNOY TRST {D)i.lt-l‘..‘.ll

C

17

370

100

101

400

410

DO 3701=1,K

PPD=APD-FR@)

QOD=FAD-ACH

WRITE(S,17) LYY(D),AP[D),ACH,FFD,PPD,O0(I)
FORMAT(3X,T= \12,2X,YY=',76.3,2X,'AP="F5.3,2X,'/AG=",
*F5,3,2X,'FF='16,3,2X,'PP = F6.3,2X,'G0='5.3)
CONTINUB

T«)

MP=FP(D)

DO 100 I=2,K

IP (MP.LT.PP(D)) MP=PP(D)

CONTINUB

I=1

MG=GOM

DO 101 I=2,K

IR (MG.LT.GQ(D) MO=00®

CONTINUE

IF(MP-MJ) 400,400,410

D = MG

QOTO 420

D= MP

DCRIT=0.24
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430

666

450

13

TR(D.LT.DCRIT) THEN
COUNT=COUNT+1

WRITE(6,430)

RORMAT(5X,'ACCEPT HYPOTHESIS)
BLSB

WRITR{6,440)

FORMAT(SX,'REJECT HYPOTHESIS")
END IF

CONTINUB

WRITE(6,450) COUNT
FORMAT(//5X,'COUNT ACCEPT = '14)
STOP

END

REAL FUNCTION T(Y,EX,N)
DIMENSION Y(N)

RRAL EX

SUMY = 0

SSUMY =0

DO 15 I=1,N

SUMY = SUMY + Y(D)
SSUMY = SSUMY + Y([**2
CONTINUE

YBAR = SUMYN

YYBAR = YBAR*%2

8D = BQRT{SSUMY/N - YYBAR)
T = (YBAR-BX)*SQRT(N)/SD
RETURN

BND

REAL FUNCTION AUN(A,B,IX)
REAL A,B

IF (A LB.B) THEN

AUN = A + (B-A)>ARAND(IX)
ELSE
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AUN = -99099
ENDIF
RETURN

END

REAL FUNCTION ARAND(IX)
INTEOER IX

IX = IX*63539

IREK.LT.0) IX = 1-+{IX+2147483647)

- ARAND = IX

ARAND = ARAND*0.465661287B-%
RETURN
BND

SUBROUTINE SORT(YY,FF,K)
DIMENSION YY(106),FE(100)
REAL SAVB,SAVE!
INTBGBR M

M=K-]

DO § I=1, M

L=K-1

DO 57J=1,L
IF(YY()-YY(+1)) 8,5,15
SAVB=YY()

SAVB!=FF(Q)

YY)=YY@+1)

FRT)=FP(J+1)
YY({J+1)=8AVE
FR(J+1)=8AVEI

CONTINUB

RETURN

BND

REAL FUNCTION DFT_ODD(YY,IN)

DIMENSION YY(100),AA(100), TAA(]100)
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666

120

INTEGER NO

TA = YY@/BQRTIN-1)

TA1 = ATAN(TA)

TA2Z = (YYD *SQRTIN-DMIN-1+YY (D **2)
A0 =10 '

AAQ) = 0.66667

TAAQ) = AAQY(+(YY(D**2)/(N-1))
SUMA = AO+TAA(L)

NO = INT({(N-1)-3)/2)

DO 535 J=2,3

AAQJ) = (FLOAT(2*J)[FLOAT((Z*I+1)"AA(J-1)
TAAQ) = AADA(LHYY(D**2)/(N-1))**])
SUMA = SUMA+TAAQ)

CONTINUE

DFT_ODD = 0.5+TA1-+(TAZ*SUMA)
RETURN

END

REAL FUNCTION DFT_EVEN(YY,LN)
DIMENSION YY(100),BB(100),TBB(100)
TB1 = YY(D/SQRTR*((N-1)+YY[**2))
BO=10

BB(1) = 0.5

TBB(1) = BB1)/(1-+{{YY (D" *2)/(N-1)))
SUMB = BO+TBB(1)

NO = INT({((N-1)-2)/2)

DO 666 J=2,NO

BB() = (FLOAT((2*D)-1)/FLOAT(2*7))*BB(J-1)
TBB{) = BB +{(Y YD **2)/{(N-1))**D)
SUMB = SUMB+TBB()

CONTINUE

DFT_BVEN = 0.5-«TB1*5UMB)

RETURN

END
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clill.ll..lll..lli!I.l.tiiltllll.lll.lﬂ-i-ll.l.tl.tt't.-.O.l.i.!‘.i-iii‘i

C* THIS PROGRAM IS FIND MINIMUM SAMPLE SIZBE FOR APPROXIMATR *

c* DISTRIBUTION OF T-STATISTIC .
c* WHEN POPULATION IS LOQISTIC DISTRIBUTION »
cs ALFA - TYPB I ERRGR = 0.01, 0.05 AND 0.10 .
c»* N - SAMPLE SIZB »

c‘llltli!.l.il.ll.l.ltli‘tll“-“lll.ll“.!--tt-lllilllllllllllllllllllll

c
DIMENSION Y{200),T01(200),T05(200),T10(200)
INTBOBR COUNT ¥
RBAL LL,LPO5,LUOS BEX

RBAD(S,10) IX
RBAD(5,11) IN
RBAD(5,12) N
READ(5,13) A
RBAD(3,14) B
RBAD{5,15) ALFA
10 FORMAT(I6)
1 PORMAT(S)
12 FORMAT(I4)
13 FORMATY(FS 4)
14 FORMATY(FS.4)
15 FORMAT(FS.3)
EX=A
1000 COUNT =0

DO 999 I=1 IN
DO 888 J=1 N
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999

22

33

9999
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Y(@) = ALOGIS(A,B,IX)

CONTINUE

TTEST = T(Y,EX,N)

TCAL = ABS(TTEST)

IR (ALPA BQ.0.01) THEN

IF (TCAL.OB.T01(N-1)) COUNT = COUNT+
ELSE IF (ALFA.BQ.0.05) THEN

IF (TCAL.OB.TO5(N-1)) COUNT = COUNT+1
BLSE ‘
1F (TCAL.GB.T10(N-1) COUNT = COUNT+1
END IF

CONTINUS

SCOUNT = {COUNT*1.0)/IN

LL = (ALRA (1 0-ALPA)YIN

LPO5 = ALPHA+{1 645 *SQRT{LL))

LUOS = 0.0

NDOIT = 0

IR((SCOUNT.CT.LU0S). AND.{(SCOUNT LT.LP03)) THEN
WRITE(6,32) N,ALFA

FORMAT(/3X, SAMPLE SIZB : N = ,14,5X,'SCOUNT INSIDB
*AT ALPA = 'F$.3)

BLSE . |

WRITE(6,33) N,ALFA

FORMAT{/3X,' SAMPLB SIZB : N = 14,5X,SCOUNT OUTSIDE
*AT ALFA = ,F$.3)

NDOIT = 1

BND IF

IR (NDOIT.BS.1) THEN

N=N+1

GO0 TO 1000

ELSE
Q0 TO 9999

END IF

STOP

END




FUNCTION T(Y,BX,N)
DIMENSION Y(N)

RBAL EX

SUMY = 0

SSUMY = 0

DO 15 I=1N

SUMY = SUMY + Y(D
SSUMY = SSUMY + Y(D**2
CONTINUE

YBAR = SUMYMN

YBAR = YBAR*#2

8D = BQRT(8SUMY/N - YYBAR)
T = (YBAR-EX)*SQRT(N)/SD
RETURN

END

FUNCTION ALOGIS{A,B,IX)

REAL AR

R = ARAND(IX)

IR ((R.LB.0).OR..(R.0B.1.0)) GO TO 111
ALOQIS = -B*ALOG{1-R) - ALOG(R)) + A
RETURN

END

FUNCTION ARAND(IX)

INTBGER IX

IX @ TX*65539

IRIX.LT.0) IX = 14(X+2147483647)
ARAND = IX

ARAND = ARAND*0.465661287E-9
RETURN

END



22 Tusuntumagoufsunnunaundufy

C'-.il.l"l"l'.l".l..“'-.!t"‘.'..U'It‘I".l‘tll'l.#l'-‘l‘l"--t."li

C»
C»
Ce

TBST GOODNESS OF FIT BY KOLMOOOROV-SMIRNOV TEST
APPROXIMATE DISTRIBUTION OF T-STATISTIC
‘WHEN POPULATION 18 LOCISTIC DISTRIBUTION

]

c"!"U"IIillt"'-‘Cl'I‘!l.!l'll"tt“!t‘.".‘i.lllt"‘.'ll"l.t"“l'.

c

20
2]
22
23

1000

DIMENSION YY(100),AP(100)AG{109),PP(100)
DIMENSION GQ(100), Y200),FF(1003

REAL BX

K=20
LOCP=200
RBAD(5,20) IX
RBAD(5,21) A

7 RBAD(5,22) B

READ(3,23) N
READ(5,24) NCHECK
FORMATY(IS)
PORMAT(F?.4)
PORMAT(F7.4)
FORMAT(I4)
FORMAT{I1)

EX~A

COUNT=0

DO 666 II=1,LOOP
DO 888 I=1,K

NN=I

AP(D)=FLOAT(NN)/FLOAT(K)
AG(D=FLOAT{NN-1)/RLOAT(K)

CONTINUB
NI=1
DO 999 J=1 N
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999

777
c

Y(7) = ALOGIS(A,B,IX)

CONTINUE '

YY(ND = T(Y,EXN)

IF (NCHECK.BQ.0) FR(ND)=DFT_ODD(YY,NLN)

IR (NCHBCK.BQ.1) FR(ND=DFT_BVEN(YY,NILN)
IF {((FRQND).LT.0.0).0R. (FROND.CIT.1 .00 GO TO 1000
NI=NI+1

IF (NL.OT'K) GO TO 777

QO 'TO 1000

CALL BORT(YY,FF,K)

c.lllit...KOLMOGOROV SMIRNOY '{‘Bs'r {D)Ii-ll.l.l!lll

c
1?
370
o
100
101
400
410

DO 370 1=t K

PP(D=APQ)-FRE)

QOM=FFQ-AGH

WRITE{E,17) LYY(D,APD,ACH,FRD),PHD, GG
PORMAT(IX, = 122X, Y =' F6.3,2X AP='F5 32X, 'AQ<",
*F5.3,2X,'FF=F6.3,2X, PP=" F6.3,2X,'OC="F6.3)
CONTINUB

I=1

MP=PP(D)

DO 100 Ie2,K

IR (MP LT.PR(D) MP=PE(D)
CONTINUB

1=}

MO=00()

DO 101 I=2,X

IR (MO.LT.GO(D) MG=GOM
CONTINUE

IR(MP-MG) 400,400,410
D= MO

QOTO 420

D=~ MP
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420

430

668

450

15

m

DCRIT=0.24

IR(D.LT.DCRIT) THEN
COUNT=COUNT+1

WRITE(6,430)

FORMAT(5X,'ACCEPT HYPOTHESIS')
BLSE

WRITE(6,440)

RORMAT(5X, RRIECT HYPOTHBSIS"
END IF

CONTINUB

WRITE(6,450) COUNT
FORMAT(/5X,'COUNT ACCEPT = '14)
STOP

END

REAL FUNCTION T(Y,BX,N}
DIMENSION Y(N)

REAL EX

SUMY =0

SSUMY = 0

DO 15 1=1,N

SUMY = SUMY + Y(D
SSUMY = SSUMY + Y()**2
CONTINUB

YBAR = SUMY/N

YYBAR = YBAR**2

SD = SQRT(SSUMY/N - YYBAR)
T = (YBAR-EX)*SQRT{N)/SD
RETURN

END

FUNCTION ALOQIS(A,B.IX)
REAL A,B

R = ARANDOX)

IF ({R.LE.0).0R..(R.CE.1.0)) OO TO 111
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ALOGIS = -B*ALOG(1-R) - ALOG(R) + A

RETURN
END

FUNCTION ARAND(IX)

INTBOER IX

IX = IX*65539

IROX.LT.0) IX = 1+{IX+2147483647)
ARAND = IX

ARAND = ARAND*0 46566128789
RETURN

END

SUBROUTINB SORT(YY,FF,K)
DIMENSION YY(100),FR(100)
REAL SAVE,SAVE!
INTBORR M _

M=K-1

DO S I=1,M

LeK-1

DO 5 J=1,L
IFYY(Q)-YY(O+1)) 5,5,15
SAVB=YY()

SAVE! =FF()

YY(MD=YYQ+D)

FR()=FRQ+1)

YY(+1)=SAVE
FR({J+1)=5AVE1

CONTINUB

RETURN

END

RBAL FUNCTION DPFT_ODD(YY,LN)

DIMENSION YY{100},AA(100), TAA(100)

INTEGER NO

-
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555

666

TA = YY(@/SQRT(N-1)

TA1 = ATAN(TA)

TAZ = (YY) *SQRTIN-DI(N-1)+YY(D**2)
A0=10

AA(l) = 0.66667

TAA() = AACIN(I+{YT{D**2)(N-1))
SUMA = ATAA(L)

NO = INT(((N-1)-3)2)

DO 555 J=2,3

AA() = (FLOAT(Z *THFLOAT(2*TH+1))*AAG-1)
TAA() = AT +HY D **2)N-1))**])
SUMA = SUMA+TAA)

CONTINURB

DPP_ODD = 0.5+TA1+{TA2*3UMA)
RETURN

END

REAL FUNCTION DFT_EVEN(YY.IN)
DIMENSION Y'Y (100),BB(1 60), TBB(1 00)
TB1 = YY(I/SQRTR@*(N-1)+YY(D)**2))
BO =10

BB(1) = 05

TBB(1) = BBANQ+H{(YYD**2¥N-1)))

SUMB = BO+TBB(1)

NO = INT(({(N-1)-2)/2)

DO 666 7=2NO

BB(T) = (FLOAT((2*])-1)/FLOAT(2 *1)) *BB(J-1)
TBB(D = BBOW(IH(YYMD* 2AN-1)**])
SUMB = SUMB+TBB(®)

CONTINUE

DFT_EVEN = 0,5+(TB1*SUMB)

RBTURN

END
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31 Tosunsummiiothe 2 ethateefigefinas 1P unlszine

ct...i.i“..tl-IO..-l!l-itlilI-..l.i...Ilil‘ttl-.‘-.t‘iiltlttl-.t-ltll.

co
oo
co
co
co

THIS PROGRAM IS FIND MINIMUM SAMPLE SIZR FOR APPROXIMATE
DISTRIBUTION OF T-STATISTIC

WHEN POPULATION IS T DISTRIBUTION

ALFA - TYPB I BRROR = 0.01, 0.05 AND 0.10

N - SAMPLB SIZB

*

ct.“l-ll"t.ll“llllll.‘ﬂltll‘t-t‘lllIlltll.t-lltltlltlltﬂ'-‘.--'.‘llt

c

10
11
12
15
17

1000

DIMENSTON ¥{260),T01(200),T05(200),T10(200)

INTBOBR COUNT,V

REAL LL,LPO5,LU0S,EX

RBAD(5,10) IX
REBAD(S,11) IN
READ(5,12) N
RBAD(S,15) ALPA
READ(5,17) V
FORMAT(S)
FORMAT(I5)
FORMAT(4)
FORMAT(FS .3)
FORMAT(Y)
EX=0.0

COUNT = 0

DO 999 I=1,IN

DO 888 J=1 N

Y() = ASTUD{V,IX)
CONTINUE

TTBEST = T(Y,BX,N)
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999

a2

33

9999

TCAL = ABS(TTEST)

IF (ALPA.BQ.0.01) THEN

IR (TCAL.OB.T01(N-1)) COUNT = COUNT+]
BLSB IF (ALFA.BQ.0.05) THEN

IF (TCAL.GB.T05(N-1)) COUNT = COUNT+1
BLSB

IF (TCAL.OE.T1 0(N-1)) COUNT = COUNT+1
BND I¥

CONTINUE

SCOUNT = (COUNT*1 O)YIN

LL = (ALRA®(1 .0-ALFA)}IN

LPO5 = ALPHA-+(1 645 *8QRT(LL))

LUOS = 0.0

NDOIT = 0

IF({SCOUNT.CT.LU0S) AND.(SCOUNT.LT.LP0S)) THEN
WRITB(6,32) N,ALFA

FORMAT(/3X, SAMPLB 5IZB : N = '14,5X,'SCOUNT INSIDB
*AT ALPA = 'F3.3)

BLSE

WRITE(6,33) N,ALPA:

FORMAT(/3X, SAMPLE SIZB : N = ',J4,5X,' SCOUNT OUTSIDE
*AT ALFA = ' 5.3}

NDOQIT = 1

BND IF

IF (NDOIT.BQ.1) THEN

N=N+1

GO TO 1000

BLSE

30 TO 9999

BND IF

STOP

END
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FUNCTION T{Y,BX N)
DIMENSION Y(N)

REAL EX

SUMY = 0

S8UMY = 0

DO 15 I=1N

SUMY = BUMY + Y(D)
SSUMY = S8UMY + Y(D**2
CONTINUE

YBAR = SUMY/N

YBAR = YBAR**2

8D = SQRT(SSUMY/N - YYBAR)
T = (YBAR-EX)*SQRT(N)Y/SD
RETURN

END

PUNCTION ASTUD(Y,TX)
INTBOBR V

REAL A

A = ACHI(V,IX)

ASTUD = ASNORM{IX)/SQRT(A/V)
RETURN

- END

FUNGCTION ACHI(V IX)
INTROER V

RBAL A,B

A=00

DO1I=1,V

B = ABNORM(IX)
A=A+B%B
ACHI=A

RETURN

END
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FUNCTION ASNORMQX)

INTBOBR*2 K1

REAL NOR1,NOR2,U1,U2,MPI

BAVE NOR,NORZ,K1

MPI = 3.14159265

IF (K1.8Q.0) THEN -

Ul = ARAND(X)

U2 = ARAND(X)

NORI = SQRT(-2*LOG{U1))*COS(2 *MPT*U2)
NOR2 = SQRT(-2*LOC(U1))*8INR *MPI*U2)
Kl =1

ABNORM = NOR1

BLSB

K1 = 0

ASNORM = NOR2

ENDIF

RBTURN

END

"FUNCTION ARAND(DD

INTEGER IX

IX = IX%65539

IFEX.LT.0) IX = 1-{IX+2147483647)
ARAND = IX

ARAND = ARAND*0AG56612878.9
RETURN

END
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32 Tdninsunesoufsunaiunaundudu

c‘lll.'lll.l.“.“'l.i..l".‘ll"“.I‘lt“-.t‘.t*-i.-.t..l‘i."‘.iittt‘-.

ce TEST GOODNESS OF FIT BY KOLMOGOROV-SMIRNOV TBST .
Cce APPROXIMATE DISTRIBUTION OF T-STATISTIC »
e WHEN POPULATION 13 T DISTRIBUTION " .
c‘..l'-‘.'.IU'l““.'-..‘l.‘l-.‘l.Iﬂ‘"‘.“.‘."““.O-U!Ill‘llt‘l"“‘l!
c

DIMBNSION Y'Y (100),AP(100),AQ(100),PP(100)

DIMENSION GG(100),Y(200),FR(1 00)

INTROBR K NN,NLCOUNT,V

RBAL BX

K=20
LOOP=200
RRAD(5,20) IX
RBAD{5,21) V
RBAD(5,23) N
RBAD(5,24) NCHECK .
20 FORMAT(IS)
21 FORMAT(4)
23 FORMAT(I4)
24 PORMATII1)
EX=~0.0
COUNT=0
DO 666 I=1,LOOP
DO 888 I=1,K
NN=I
AP()=FLOAT(NNYFLOAT(K)
AG(D=PLOAT{NN-1)/FLOAT(K)
828  CONTINUE |
NI~
1000 DO 999 =1 N
Y() = ASTUD(V,IX)
999  CONTINUE



777
C

YY(ND = T(Y,BXN)

IF (NCHBCK.BQ.0) FFQND=DFT_ODD(YY¥ NLN)
IP (NCHECK.EQ.1) FRND=DRT_BVEN(YY,NILN)
IR ((FR(ND).LT.0.0).OR.(FR(ND.OT.1.0)) GO TO 1000
NI=NI+1

IR (NI.OT.K} GO TO 777

~ 00 TO 1000

CALL SORT(YY,FR,K)

CIttttti‘txomoooROV smov TBEST (D)-.tll.tttlttl

C

17

310

100

130))

400

410

420

DO 370 Is1,K

PR(D=APQ)-FF(D

QOM)=FRE}-AC()

WRITE(6,17) LYY(D,AP{),AGD,FFD,PHD,03N
PORMAT(3X,T= 'I2,2X, Y ¥="F6.3,2X, AP="F5.3,2X,/AC=",
*F5 32X, FF=\#6.3,2X, PP=" F6 3 2X,'GO=" F6.3)
CONTINUB

I=}

MP=PP(D)

DO 100 1=2,K

IF (MP.LT.PP() MP=PP(D)

CONTINUE

I

MG=0a()

DG 101 1.2,X

IF (MO.LT.GO(D) MC=0G(T)

CONTINUB =

IR(MP-MG) 400,400,410

D = MG

QOTO 420

D= MP

DCRIT=024

IF(D L'T.DCRIT) THEN

COUNT=COUNT+1
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430

666

450

15

WRITE(6,430)

FORMAT(3X,'ACCEPT HYPOTHESIS')

ELSE
WRITE(S,440)

' FORMAT(5X, RRJECT HYPCTHBESIS")

END IF
CONTINUE
WRITB(6,450y COUNT

PORMAT(/SX,'COUNT ACCBPT = 'I4)

STOP
END

RBAL FUNCTION T(Y,EX,N)
DIMENSION Y(N)

RBEAL EX

SUMY = 0

SSUMY = 0

DO 15 I=1,N

SUMY = SUMY + Y(D)
SSUMY = SSUMY + Y(D**2
CONTINUE

YBAR = BUMYN

YYBAR = YBAR*™2

SD = SQRT(SSUMY/N - YYBAR)
T = (YBAR:EX)*SQRT{N)YSD
RETURN

END

FUNCTION ASTUD(Y,IX)
INTBOER V

REAL A

A = ACHI(V,IX)

ASTUD = ASNORM{IX¥SQRT(A/V)
RETURN

END
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FUNCTION ACHI{V,IX)
INTBOBR V '
RBALAB

A=00

PO1I=1Y¥Y

B = ASNORM(IX)
A=A 4+B*B

ACHI = A

RETURN

END

FUNCTION ASNORM(IX)

INTEGER*2 K1

RBAL NOR1,NOR2,U1,U2,MPX

SAVE NOR1 NORZ,K1

MPI = 3,14159265

1R (K1.8Q.0) THEN

U1 = ARAND{IX)

Uz = ARAND{IX)

NOR1 = SQRT(-2*LOG(U1)*COSZ*MPI*U2)
NORZ = SQRT(-2*LOCHU1))*SIN(2 *MPI*U2)
Kl=1

ASNORM = NORI

BLSB

K1=0

ASNORM = NOR2

BNDIP

RETURN

END

FUNCTION ARAND(IX)
INTEOBR IX

IX = IX%65539

TROX.LT.0) IX = 1-+H{IX+2147483647)
ARAND = IX
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ARAND = ARAND*0.465661287B-9
RETURN
END

SUBRQUTINB SORT(YY,FF,K)
DIMENSION YY(100),FF(} 00)
RBAL BAVE,SAVE]
INTEOER M

M=K-1

DO 5 Iet, M

L=K-}

DO 5 J=1,L
IRYY @) YY@F+1)) 5,515
SAVB=YTY()

SAVE] =FF()

YY)-YY(+1)

FR()=FF{J+1)
YY(+1)=5AVB
FR@+1)=SAVE]

CONTINUB

RETURN

END

RBAL FUNCTION DFT_ODD(YY,LN)

DIMENSION YY(100),AA{100), TAA( OG")

INTEGER NO

TA = YY(IVSQRT(N-1)
TA1 = ATAN(TA)

TA2 = (TYD*SQRTIN-DMIIN-I+YYD)**2)

A0 =10

AA(1) = 0.66667

TAAQL) = AAQ (YYD **2)/(N-1))
SUMA = AG+TAA(1)

NO = INT{({N-1)-3}/2)

DO 555 1=2,3
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555

666

138

AA(D) = (FLOAT(2*IVFLOAT(2*D+1))*AA (1)
TAAQ) = AAQHO+Y([D**2¥N-1)**D
SUMA = SUMA+TAAQ)

CONTINUE

DFT._ODD = 0.5+TA1-HTA2*SUMA)

RETURN

END

REAL FUNCTION DPFT_EVEN(YY,LN)
DIMENSICN Y¥(100),BB(1 00), TBB(100)
TB1 = YYD/BQRTR*(N-1HYY(X)**2)
BO = 1.0

BB(1) = 0.5

TBB(1) = BBUN(IHYY®**2}N-1))
SUMB = BO+TBB(1)

NO = INT((N-1)-2)/2)

DO 666 J=Z,NO

BB({J) = (FLOAT{(2*7)-1)/FLOAT(*]))*BB(J-1)
TBB(@) = BBEV((I-H{YY(D**2)N-10)**))
SUMB = SUMB+TBB()

CONTINUB

DFT_BVEN = 0.5+(TB1*3UMB)

RETURN

END




139

[ 3 -

. v o4
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c-..&..a*..li..l.l.lii-lit.I..‘l-.‘l‘.-.till.l..l'l.'-tttlll.i.'i.lt.-!

C* 'THIS PROORAM IS FIND MINIMUM SAMPLE SIZE FOR APPROXIMATE *

c* DISTRIBUTION OR T-STATISTIC N
cv WHEN PCPULATION IS CHI-SQUARE DISTRIBUTION *
ce ALFA - TYPE ] BRROR = 0.01, 0.05 AND 0.10 »
c* N - SAMPLR BIZB .

cl!"tt-ltt.l!‘-lllillt-..tI-t--l!lllﬂ.lt.tltt.lt-ltlllllt““‘.tlt-llt

c
DIMENSION Y(200),T01(200),T05(200),T16(200)
INTBOER COUNT,V
RBAL LL,LPO3,LU05,EX

' RBAD(3,10) IX
RBAD(S,11) IN
READ(5,12) N
RBAD(S,15) ALFA
READ(5,17) V

10 FORMAT(S)

11 FORMAT(S)

12 FORMAT(I4)

15 PORMAT(FS.3)

17 PORMAT(4)
BX=V

1000 COUNT = 0
DO 999 I=1,IN
DO 888 I=1 N
Y0 = ACHI(Y,IX)

888 CONTINUE
TTEST = T(Y,EX,N)




999

32

33

9999

TCAL = ABS(TTBST)
1P (ALPA.BQ.0.01) THEN

IF (TCAL.GE.T01(N-1)) COUNT = COUNT41
BLSE IR (ALFA.BQ.0.05) THEN

1R {TCAL.GB.TO5(N-1)) COUNT = COUNT-
ELSBE

1P (TCAL.QB.T10(N-1)) COUNT = COUNT+
END IF

CONTINUE

SCOUNT = (COUNT*1.0)/IN

LL = (ALFA*(} .0-ALFA)VIN

LPOS = ALPHA+(1.645 *SQRT(LL))

LUO5 = 0.0 '

NDOIT = ¢

IR{{(SCOUNT.CQT.LUO5) AND.(SCOUNT.LT.LP05)) THEN

WRITE(6,32) N,ALFA

PORMAT{/3X, SAMPLE 5TZE : N = 14,5X,'SCOUNT INSIDE

SAT ALFA = ",F5.3)
BLSE
WRITE(6,33) N,ALFA

FORMAT{/3X, SAMPLE SIZE : N = '14,5X,'SCOUNT QUTSIDB

*AT ALFA = ,F5.3)
NDOIT = 1

BND IF

18 (NDOIT.EQ.1) THEN
N=N+i

G TO 1000

RLSE

Q0 TO 9959

END IF |

STOP

END
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FUNCTION T(Y,EX N}
DIMENSION Y(N)

REAL BX

SUMY = 0

SSUMY = 0

DO 15 =1 N

SUMY = SUMY + Y(D
SSUMY = S8UMY -+ Y(D*=2
CONTINUB

YBAR ~ SUMY/N

YBAR = YBAR®%2

SD = SQRT{SSUMY/N - YYBAR)

T = (YBAR-BX)*SQRT(NYSD
RBTURN
END

FUNCTION ACHI{V,IX)
INTBOBER V

REAL A,B

A=00

DO11=1V

B = ASNORM{X)
A=A+B*B

ACHI = A

RETURN

END

FUNCTION ASNORM(IX)
INTBGBR*2 K1

REAL NOR1 ,NOR2,U1,U2,MFI
SAVE NOR1 ,NOR2,K1

MPI = 3.14159265

1R (K1.BQ.0) THEN

U1 = ARAND(IX)

U2 = ARAND(X)
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NOR] = SQRT(-2*LOG{U1))*COB(2*MPI*U2)
NOR2 = BQRTY(-2*LOG(U1))*SIN(2 *MPI*U2)
Kl =1

ASNORM = NORI

BLSB

Ki =0

ASNORM = NOR2

ENDIF

RETURN

END

FUNCTION ARAND(IX)

INTBCER IX

IX = IX*65539

IRIX.LT.0) IX = 1+{IX+2147483647)
ARAND = IX

ARAND = ARAND*(.465661287B-9
RETURN

BEND
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42 Tdsunsuvmereufrunaunaunduniu

CUPRANS IR RN I SNSRI AR SRS RN RSP R RS RS RBI R SRR RSP RRRRR AR PED AP ERI RN SRS

c* TBST GOCDNESS OF FIT BY KOLMOGOROV-SMIRNOY TBST .
ce APPROXIMATE DISTRIBUTION OF T-STATISTIC »
c* ‘WHEN POPULATION 18 CHI-SQUARB DISTRIBUTION .
CrsassusaRRsaIEsINI PR NRYRREIIRIDRIRIR ISR RS NRI RS RSREIRRDINEIRRASIINY
Cc

DIMENSION YY(100),AP(100),AC( 00),PP(100)

DIMENSION GQO(100),Y(200),FF(100)

INTEGER KNNNLCOUNT,V

RBAL BX

Ke20
LOOP«200
RBAD(5,20) IX
RBAD{5,21) V
RBAD(52%) N
RBAD(5,24) NCHECK
20 FORMA'T(IB)
21 FORMAT(I4)
23 FORMAT(A)
24 FORMAT(!)
EX=V
COUNT=0
DO 666 I=1,LOOP
DO 888 I=1,K
NN=I
AP(D=FLOAT(NN)/FLOAT(K)
AG(D«FLOAT(NN-1)/FLOAT(X)
888  CONTINUE
NI=1
1000 DO 999 J=1,N
X{) = ACHI(V,IX)
999  CONTINUE
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m

144

YY(ND = T(Y,BX,N)

IR (NCHBCK.BQ.0) FRIND=DFT_ODD(YY,NLN)

IF (NCHECK.EQ.1) FR(ND)=DFT_BVEN(YY,NIN)
IR ((FROND.LT.0.0).0R.(FR(ND.OT.1.0)} GO TO 1000
NI=NI+1

IF (N1.OT.K) GC TO 777

Q0 TO 1000

CALL SORT(YY,FF,K)

ca.lt.!t..xomooonov SMIRNOV TRST (D)-lt-l-llillt'

c

17

370

100

101

400

410

420

DO 370 I=1,K

PPD=AP(D-FRD

ACH=FRD-A D

WRITE(6,17) 1YY (D,APD,ACD,FFD,PPD,IOD
FORMAT(3X,T= 'J2,2X,YY='F6.3,2X,'AP="PS 3,2X,'AC~',
*P5.3,2X,'FPa',F6.3,2X, 'PP=',F6.3,2X,'G0="F6.3)
CONTINUE

I=1

MP=PP(D)

DO 100 I=2,K

IF (MP.LT.PP(D) MP=PP(D)
CONTINUB

I=1

MQ=00([

DO 101 I=2,K

1F (MO.LT.QOM) MG=0G(D
CONTINUB

TR(MP-MC)) 400,400,410
D = MG

GOTO 420

D = MP

DCRIT=024
IR(D.LT.DCRIT) THEN




430

666

450

15

COUNT=COUNT#}
WRITB(6,430)

PORMAT(5X,'ACCEPT HYPOTHESIS)

BLSB
WRITBE(G,440)

PORMAT(SX, RESECT HYPOTHESIS)

END IF
CONTINUB
WRITB{$450) COUNT

PFORMAT{//5X,'COUNT ACCBPT = '14)

STOP
END

RRAL FUNCTION T(Y,BX,N)
DIMENSION Y(N)

REAL BX

SUMY =0

SSUMY = 0

DO 15 I=1 N

SUMY = SUMY + Y(D
SSUMY = SSUMY + Y(D**2
CONTINUS

YBAR = SUMYN

YYBAR = YBAR*%2

SD = SQRT(SSUMY/N - YYBAR)
T = (YBAR-EX)*SQRT(NYSD
RETURN

END

FUNCTION ACHI(V,IX)
INTEOER V

RRAL A,B

A=00

DO11=1Y¥

B = ASNORMQX)
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A=A+ B*B

ACHI = A

RETURN

END

FUNCTION ASNORMIX)
INTBOBR*2 KI

REAL NOR1,NOR2,U1,U2,MPI
SAVE NOR1,NOR2,Ki
MPI = 3.14159265

IP (K1.BQ.0) THEN

Ul = ARAND(IX)

U2 = ARAND(LX)

NOR1 = BQRT{-2*LOC{U1))*COB(2*MPI*UZ)
NCR2 = SQRT{-2*LOG{U1)"SIN(2*MPI*U2)

Kt =1

ASNORM = NOR1
BLSB

Kl =g¢

ASNORM = NOR2
ENDIP

RETURN

END

FUNCTION ARAND(IX)
INTBOBR IX

IX = [X*65339

IREX LT.0) IX = 1-+{IX+2147483647)
ARAND = IX

ARAND = ARAND?0 465661287B-9
RETURN

END

SUBROUTINB BORT{YY,FR,K)

DIMENBION YY(1 00),FF(100)
REAL SAVE,SAVE)
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535

INTBOBR M
Me=K-1

DO 5 I=1,M

LeK-1

DO § I=1,L
IRYY(D-YY(+1)) 5,515
SAVE=YY()
SAVB1~FF()
YY()=YYT+1)
FRQ)=FFG+1)
YY(Q+1)=SAVE
FRJ+1)=BAVEL
CONTINUE

RETURN

END

REAL FUNCTION DFT_ODD{YYIN)
DIMBNSION YY(100),AA (1 00),TAA(100)
INTEGER NO

TA = YY[{/SQRT(N-1)

TA1 = ATAN(TA)

TAZ = (YY(D*SQRTN-DVIN-1+YY([)**2)
AO=10

AA(1) = 0.66667

TAAQD) = AA(ALHYY([D**2)/(N-1))
SUMA = AO+TAA(1)

NO = INT(((N-1)-3)/2)

DO 355 J=2,3

AAQ) = (FLOATZ*HFLOAT((Z*)+1))*AA{-1)
TAAQ) = AADI(1+{YYD**2)(N-1))**T)
SUMA = SUMA+TAAQ)

CONTINUB

DRT_CDD = 0.54TA1+TA2*SUMA)
RETURN

END
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RRAL FUNCTION DFT_EVEN(YY,LN)
DIMENSION YY(100),BB(100),TBB(100)
TBI = YY(/SQRT@ N-I+TY(DH**2)
BO=1.0

BB(1) = 0.5

TBB(1) = BB(IN(I-H(YYD**ZNN-13)
SUMB = BO+TBB(1)

NO = INT((N-1)-2)/2)

DO 666 J=2,NO

BB() = (FLOAT((Z2*D-1¥FLOAT(Z *I)}*BB{-1)
TBBQ) = BB H{(TYE)*2)(N-1))*")
SUMB = SUMB-+TEB{}

CONTINUER

DFT_BVEN =~ 0,5+(TB1*8UMB)

RETURN

BND
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C»
C»
ce
C»
Cc*

'THIS PROGRAM I3 FIND MINIMUM SAMPLE SIZE FOR APPROXIMATE *

DISTRIBUTICN OF T-STATISTIC .

‘WHEN FOPULATION IS LOCONORMAL DISTRIBUTION .
ALFA - TYPB I BRROR = 0.01, 0.05 AND 0.10 b

N - BAMPLE STIZB *

cI.l!ﬂlB!t.lt'.lttﬁllt‘l‘l.II..‘llt‘Ilt-.l‘!-ltt.!tt.lt--ttl.‘tllllttt‘

c

10
11
12
13
14
15

DIMENSION Y(200),T01(200),T05(200),T106(200)
INTBGER COUNT
RBAL LL,LP0S,LUOS BX

READ(5,10) IX
READ(S,11) IN
RBAD(5,12) N
RBAD(S,13) ALFA
REBAD(S,14) AMEAN
RBAD(5,15) VAR

FORMAT(6)
FORMAT(S)
FORMAT(4)
FORMAT{PF5.3)
FORMAT{F8.3)
FORMAT(FS.2)

SD = SQRT(VAR)
EX1=AMBAN-H{(SD**2)/2)
BX=EXP(EX1)
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1000

999

32

33

COUNT = 0

DO 999 Is1,IN

DO 888 J=1 N

Y() = ALNORM{AMEAN,S8D,IX)
CONTINUE

TTBST = T(Y,EX.N)

TCAL = ABS(TTEST)

If (ALFA.EQ,0.01) THEN

1F (TCAL.OB.T01{(N-1)) COUNT = COUNT+1

* BLSB IF (ALPA.EQ.0.05) THEN

IF (TCAL.OB.TOS(N-1)) COUNT = COUNT+1

ELSE

IF (TCAL.GB.T10(N-1)) COUNT = COUNT+1

END Iit

CONTINUE

SCOUNT = (COUNT*1.0)/IN

LL = (ALFAS(t .0-ALFAJYIN

LPO5 = ALPHA+{(1.643*BQRT(LL))

LUOS = 0,0 3

NDOIT = 0
IF((SCOUNT.CT.LU0S) AND (SCOUNT.LT.LP03)) THEN
WRITE(6,32) N,ALFA

FORMAT(/3X, SAMPLE SIZE : N = '14,5X,'SCOUNT INSIDE
*AT ALFA = ", F3.3)

BLSB

WRITE(6,33) NALFA

PORMAT(3X, SAMPLB SIZEB : N = 'J4,5X,'SCOUNT QUTSIDE
AT ALPA = ’,F5.3)

NDOIT = 1

BND IF

IF (NDOIT.BQ.1) THEN

N=N+1

QO TO 1060

BLSB

a0 TO 9999
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13

END IR

STOP

FUNCTION T(Y,BX N)
DIMENSION Y(N)

REAL EX

SUMY = 0

SSUMY = 0

DO 15 I=1,N

SUMY = SUMY + Y(D)

SSUMY = SSUMY + Y(D**2
CONTINUB

YBAR = SUMYN

YBAR = YBAR*®2

SD = SQRT{SSUMY/N - YYBAR)
T = (YBAR-EX)*SQRT(NYED
RETURN

END Y

FUNCTION ALNORM(AMEAN,SD.IX)
REAL AMEAN,SD,A

A = ANORM{AMBAN,8D,IX)
ALNORM = BXP(A)

RETURN

END

FUNCTION ANORM(A MBAN,SD,IX)

ANORM = AMBAN + ABNORM{IX)*SD

RETURN
END
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REAL PUNCTION AENORM(X)
INTBORR®Z K1

REAL NOR1,NOR2,U1,U2,MFI

SAVE NOR1,NOR2,K1

MPI = 314150265

IF (K1.BQ.0) THEN

Ul = ARAND(X)

U2 = ARAND(X)

NORI1 = SQRT(-2°LOG(U1))*COSE*MPI*UZ)
NORZ = SQRT(-2*LOG(U1))*SIN(Z *MFI*U2)
Kt el

ASNORM = NOR!

BLSE

Kl =0

ASNORM = NOR2

ENDIF

RETURN

END

FUNCTION ARAND(IX)

INTEOBR IX

IX = IX®65539

IRDCLT.0) IX = 14(IX+2147483647)
ARAND = IX

ARAND = ARAND*0 AGSS6128TH-9
RETURN

BND
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c..lll“.tl"‘t"."‘.‘ﬁl.“.!....l.'-.‘.l.I.l‘.Illl.l".‘l..“l"-.“.l

Cs TBST OOCDNESS OF FIT BY KOLMOGOROV-SMIRNOV TEST »
c APPROXIMATE DISTRIBUTICN OF T-STATISTIC *
Cce WHEN POPULATION I8 LOGNORMAL DISTRIBUTION .

c“‘l"!’ll"llit.li!-l‘“.‘t.‘llll‘.l.li!'!"ll‘l"l!l‘ll!!llltll.‘l.l‘

¢
DIMENSION YY(100),AP(100),AC(100),PB(100)
DIMENSION C<i(100),Y/(200),FF(1 00)
INTEGER KNN,NLCOUNT
REAL BX

K=20
LOOP=200
READ(5,20) IX
RBAD{5,21) AMBAN
RBAD(5,22) VAR
READ(5,23) N
READ(5,24) NCHECK

20 FORMAT(IS)

21 FORMAT\(F8.3)

22 FORMAT(F8.3)

23 FORMAT(I4)

24 FORMAT(1)
SD = SQRT(VAR)
BX1=AMEAN+((SD**2)/2)
BX=-EXP(BX1)
COUNT=0
DO 666 IIa1,LOOP
DO 888 I=1,K
NN=I
AP(D=FLOAT(NN)FLOAT(K)
AG()=FLOAT(NN-1¥FLOAT(K)

888 CONTINUB



1000

999

171
C

Nl=1

DO 999 J=1 N

Y({) = ALNORM{AMBAN,SD,IX)

CONTINUB

YY(ND = T(Y,BEXN)

IR (NCHECK,BQ.0) FF(ND=DFT_ODD(YY,NLN)
IF (NCHECK .BQ.1) FR(ND)=DFT_BVEN(YY,NLN)
1P ((FR(NT).LT.0.0).OR.(FF(ND.COT.1.0)) GO TO 1000
NI=NI+

IR (NL.OT.K) OO TO 777

00 TO 1000

CALL SORT(YY,PE,K)

ctltl.‘.-lxomooonov smov "!"Bgr (D)t‘lttl.tlti.t

c

17

370

100

101

400

DO 370 I=1 K

PP(D=AP(D-FF(D)

GUD=FFD-AGD)

WRITE(6,1 7) LY Y(D.APD,ACE,FRE,PPD, 00D
FORMAT(2X,T= I2,2X,YY=',P6.3,2X,'AP='"P5.32X, AC=',
*pg 32X, 'FP=',F6.3,2X,'PP=" F6.3,2X,'G0="F6.3)
CONTINUB

I=l

MP=PP(D

DO 100 I=2 K

IF (MP.LT.PP(I)) MP=PP(D)

CONTINUE

I=1

MGO=G0(0)

DO 101 I=2,K

IF (MQ.LT.COMD) MO=00D)

CONTINUE

TR(MP-MG) 400,400,410

D= MO

QOTO 420
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410

430

666

450

135

D=MP

DCRIT=0.24

IF(D.LT.DCRIT) THEN
COUNT=COUNT+!

WRITB(6,430)

FORMAT(5X,'ACCEPT HYPOTHESIS"
BLSE

" WRITB(6,440)

FORMATY(SX,'RBJBCT HYPOTHRSIS)
END IF

CONTINUB

WRITB(6,450) COUNT
FORMAT(//5X,'COUNT ACCEPT = '14)
STOP

END

RBAL PUNCTION T(Y,EXN)
DIMENSION Y(N)

RBAL BX

SUMY = 0

SSUMY = 0

DO 15 I=1N

SUMY = SUMY +Y()
SSUMY = SSUMY + Y(D**2
CONTINUB

YBAR = SUMY/N

YYBAR = YBAR®*®2

8D = SQRT{SSUMY/N - YYBAR)
T = (YBAR-BX)*SQRT(N)/SD
RETURN

END

FUNCTION ALNORM({AMBAN,SD,IX)
RBEAL AMBAN,SD,A
A = ANORM(AMEAN,5D IX)
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ALNORM = BEXP(A)
RETURN
END

FUNCTIGN ANORM(AMBAN,SD,IX)
ANORM = AMBEAN + ASNORM(IX)*3D
RETURN

END

RBAL FUNCTION ASNORMOX)
INTBOER*2 Ki

RERAL NOR1,NORZ,U1,U2,MPI

SAVE NOR1,NORZ,K1

MPI = 314159265

IR (K1.BQ.0) THEN

Ul = ARAND(IY)

U2 = ARAND(IX)

NOR1 = SQRT(-2*LOG(U1))*COS(2 *MPI*U2)
NOR2 = SQRT(-2 *LOC{U1)) *SIN(2 *MPI*U2)
Kl =1

ASNORM = NOR!

BLSB

Kt =0

ASNORM = NOR2

ENDIF

RETURN

END

FUNCTION ARAND{X}

INTBOBR IX

IX = DX 65539

IRQX.LT.0) IX = 1+(IX+2147483647)
ARAND = IX

ARAND = ARAND*0.465661267B-9
RETURN
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SUBROUTINB SORT(YY,FF,X}
DIMBNSION YY(1 00),RF(100)

REAL SAVBSAVE!

INTBOER M

M=K-1

DO § I=1,M

L=K-1

DO 5 J=1,L .
IRCYY(T)-YY{T41)) 5,5,15

SAVE=YY()

SAVE1=FF()

YYQ=YYJ+1}

FP(D=FFJ+1)

YY(+1)=8AVE

FR(J+1)=SAVE1

CONTINUB

RETURN

END

REAL FUNCTION DFT_ODD(YY.IN)
DIMENSION YY({100),AA{100),TAA(1 00)
INTBOBR NO

TA = YY(O/SQRT(N-1)

TAI = ATAN(TA)

TA2 = (YY(T)*SQRTN-1}((N-1)+YY(M)**2)
AO=10

AAQ1) = 0.66667

TAA(1) = AA(IN(H{YTYE**2)(N-1))
BUMA = AO+TAA(D)

NO = INT({N-1)-3)/2)

DO 555 I=2,3

AAQD) = (FLOAT2 *T)/FLOAT{(Z *T+1)) *AAF-1)
TAAQ) = AADKOHYYD**2)(N-1))**)
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666

SUMA = BUMA+TAA(T)
CONTINUB

DFT_ODD = 0.5+TA1+TA2*SUMA)
RETURN

END

REAL FUNCTION DFT_BVEN(YY,LN)
DIMENSION YY(100),BB(100), TBB(100)
TB1 = YY([M/SQRT(Z*(N-1)+YY(D**2))
BO=1.0

BB() = 0.5

TBB(1) = BB{/(1-+{{YY([D**2)/(N-1)))
SUMB = BO+TBB(1)

NO = INT({N-1)-2/2)

DO 666 T=2,NO

BB() = (FLOAT{(2*D)-1)/FLOATZ"D)*BB{-1)

TBB{) = BBO((-H{{Y YD **2WN-1)**T)
SUMB = SUMB+TBB(@)

CONTINUE

DFT_BVEN = 0.5+(TB1 *SUMB)

RETURN

BEND
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C»
C*
C*
C»
Cc*

THIS PROGRAM IS FIND MINIMUM SAMPLE SIZE POR APPROXIMATE *

DISTRIBUTION OF T-STATIBTIC .

WHEN POPULATION 18 LAMDA 'S TURKEY DISTRIBUTION .
ALFA - TYPE I BRROR = 001, 0.05 AND 0.10 »
N - SAMPLB BIZE »

cllllIll‘lIl.."l-l."lllI.t'll'..&t'ttltttltll-t.ttlttl.ltt!.lti.ltll!

c

10
1
12
13
14
15
16
17

DIMENSION Y(200),T01(200),TC5(200),T10{200)
INTBQER COUNT
REAL A1,A2,A3,A4,LL,LPO5,LUQS EX

RBAD(5,10) IX
READ{5,11) IN
READ(S5,12) N
RBAD(5,13) ALFA
RBAD(S3,14) Al
RBAD{5,15) A2
REBAD(3,16) A3
READ{5,17) A4

FORMAT(IS)
FORMAT({3)

PORMAT(4)

PORMAT(FS .3)
PORMAT(FS.3)
PORMAT(FS.3)
PORMAT(P8.3)
FORMAT(FS.3)



1000

999

2

13

EX=100.0
VA=100.0

A1=A1*DSQRT(VA}+EX

A2=AZ[DSQRT(VA)

COUNT = 0

DO 999 I=1,IN

DO 888 J=1 N

RNxARAND(IX)

Y() = A1-{RN**A3-(1-RN)**A4)A2

CONTINUB

TTBST = TY,BXN)

TCAL = ABS(TTEST)

IF (ALPFA .BQ.0.01) THEN

IF (TCAL.OE.T01{N-1)) COUNT = COUNT+

BLSB IR {ALFA.BQ.0.05) THEN

1P {TCAL.GB.TO5{N-1)) COUNT = COUNT+1

BLSB .

IF (TCAL.CE.T10(N-1)) COUNT = COUNT+1

END IF

CONTINUB

SCOUNT = (COUNT*1.0¥IN

LL = (ALPA*(1 0-ALPA))/IN

LPO5 = ALPHA+(1 .645*3QRT(LLY

LUOS = 0.0

NDOIT = 0

IR((SCOUNT.QT.LU05) AND.(SCOUNT.LT.LP03)) THEN
WRITE(6,32) N,ALFA '

PORMAT{/2X, SAMPLB 5IZB : N = 14,5X,'SCOUNT INSIDE
*AT ALFA = ' F5.3)

ELSE

WRITB(6,33) N,ALFA

PORMAT{/3X, SAMPLE BIZE : N = '14,5X,'SCOUNT OUTSIDE
*AT ALFA = ', 15.3)

NDOIT = 1
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9999

i3

END IF

IF (NDOIT.BQ.1) THEN
NaN+1

QO TC 1060

BLSB

JO TO 9998

END IF

STOP

FUNCTION T(Y,EX N)
DIMENSION Y(N)

RBAL EX

SUMY = 0

SSUMY = 0

DO 15 I=1N

SUMY = SUMY + Y(D
B3UMY = S5UMY + Y(D**2
CONTINUE

YBAR = SUMYN

YBAR = YBAR®"2

8D = SQRT(SSUMYN - YYBAR)
T = (YBAR-EX)*SQRT(N)SD
RETURN

END

FUNCTION ARAND(X)

INTBOBR IX

IX = IX*6553%

IF(IX.LT.0) IX = 1+{IX+214748364T)
ARAND = IX

ARAND = ARAND*0 465661287B-9
RETURN

BND
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13
14
15
16
17
23

TBST GOODNRESS OF FIT BY KOLMOGOROV-SMIRNOY TEST
AFPROXIMATE DISTRIBUTION OF T-STATISTIC
WHEN POPULATION I8 LAMDA'S TURKEY DISTRIBUTION

C‘!l"l.l"“l'!'ll"!‘t!.lll."‘l!‘l"l“‘l"llll.li"!lll"“llli!llltl

DIMENSION YY(100),AP(100),AG(100},PP(100)
DIMENSION G3(100), Y (208),FP(100)

INTBGER KNN)NLCOUNT
REAL A1,A2,43,A4,BX

K=20

LOOP=200
RBAD(3,13) IX
READ(5,14) Al
RBAD(3,15) A2
READ(5,16) A3
RBAD(S,17) A4
RRAD(5,23) N
RBAD(5,24) NCHECK
FORMAT(S)
FORMAT(FS.3)
PORMAT(FS 3)
FORMAT(FS.3)
PORMAT(P.3)
FORMAT{I4)
PORMAT(I)

8D = BQRT(VAR)
EX1=AMBAN-H((SD**2)72)
BX=EXP(EX1)
COUNT=0

DO 666 M=1,LOOP
DO 888 I=1,X
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883

1000

999

777

163

NN«=I

AP(D=FLOATONNYFLOAT(K)
AGD=FLOATNN-1)FLOAT(K)

CONTINUB

Nisl

DO 999 J=I N

RN=ARAND(IX)

Y() = A1+BN**A3-(1-RN)**A4)/A2
CONTINUB

TY(ND = T(Y,BX,N)

IF (NCHBCR 8Q.0) FRIND=DFT_ODD(YY,NLN)
IF (NCHBCK.BQ.1) FRND=DPFT_BEVEN(YY NLN)
1R ((FRQND.LT,0.0).OR{FRND.GT.1 .03) GO TO 1000
NI=NI+1

IF (NI.OT.K) GO TO 777

Q0 TO 1000

CALL SORT(YY,FR.X)

Cosse8#089KOLMOCOROY SMIRNOV TEST (D)"s#sssarsense

c

17

370

100

DO 370 I=1,K

PP(D=AP()-FPD

GOD=FFD-ACD

WRITE(S,17) LYY (D,APD,ACD,FRD,PPD, 00D
FORMAT(X, T= " 12,2X, Y Y= /6.3 2K 'AP=' IS 3,2X,'AQ=',
*p$.3,2X,'FP=',76.3,2X,'PP='F6.3,2X,'O0~",F6.3)
CONTINUB (

I=1

MP=PP(D)

DO 100 1=2,K

IF (MP.LT.PP(D)} MP=PP()

CONTINUB

I=1

MO=QOM

DO 101 I=2,K



10

410

420

430

666

450

13

IF (MO.LT.GG(D) MC=GCM
CONTINUB

IR(MP-MG) 400,400,410

D = MO

QoTO 420

D~ MP

DCRIT=024

TR(D.LT.DCRIT) THEN
COUNT=COUNT#1

WRITE(6,430)

PORMAT(5X,'’ACCEPT HYPOTHBSIS")
ELSB

WRITE(S,440)

FORMAT(3X,RETBCT HYPOTHESIS")
END IF

CONTINUB

WRITB(6,450) COUNT
RORMATU/SX,'COUNT ACCEPT = '14)
STOP

END

RBAL FUNCTION T(Y,EX.N)
DIMENSION Y(N)

RBAL EX

SUMY = 0

8SUMY » 0

DO 15 I=1 N

SUMY = SUMY + Y(D
SSUMY = SSUMY + Y()**2
CONTINUB

YBAR = SUMY/N

YYBAR = YBAR**2

ED = SQRT(SSUMY/N - YYBAR)
T = (YBAR-EX)*SQRT(N)/SD
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FUNCTION ALNORM(AMBAN,8D,IX)
RBAL AMBAN,SDA

A = ANORM{AMBAN,SD,IX)

ALNORM = BXP(A)

RETURN

BND

FUNCTION ANORM(AMBAN,SD,IX)
ANORM = AMEAN + ABNORM(IX)*SD
RETURN

END

RBAL FUNCTION ASNORM{X)
INTBOBR*2 K1

REAL NOR1,NOR2,U1,U2,MPL

SAVB NORI ,NOR2,KI

MPI = 314159265

IR (K1.BQ.0) THEN

Ul = ARAND(IX)

U2 = ARAND(IX)

NOR1 = SQRT(-2*LOG(U1))*COS(2*MPI*UZ)
NOR2 = SQRT(-2*LOC(U1))*SIN(2*MPI*UZ)
Ki=1

ASNORM = NOR1

BLSE

Ki=0

ASNORM = NOR2

ENDIF

RETURN

BND
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FUNCTION ARAND(IX)

INTBOER IX

IX = IX*65539

IR(IX.LT.0) IX = 1-+{IX+21474835647)
ARAND = IX

ARAND = ARAND*0A4656612878-9
RETURN

END

SUBROUTINB BCRT(YY,FF,K)
DIMENSION YY(100),FR(1 00)
RBAL SAVB,SAVE!
INTBORR M

MeK-1

DO § 1=1,M

L=K-1

DO 5 J=1,L
TRCYYQ)-YY(+1)) 5,5,15
SAVE=YY()

SAVB1=FR(J)

YY()=YY(+1)

FRG)=FRC+1)
YY(J+1)=SAVE
FRQ+1)=SAVBI -
CONTINUE

RETURN

BND

RBAL FUNCTION DFT_ODD(YY,LN)

DIMENSION YY{100),AA(100),TAA(100)

INTBOER NO
TA = YY(Q/SQRT(N-1)
TA1 = ATAN(TA)

TAZ = (YY(D)*SQRTN-IIN-1+YY (D **2)

AD=10
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666

AA(1) = 0.66667

TAA(1) = AA(Q+OYM**2)(N-1))

SUMA = AG+TAA(1)

NO = INT(((N-1)-3)/2)

DO 555 I=2,3

AAQ) » (FLOATR *HFLOAT(R*I+1))*AA(-1)
TAAD) = AAD/(I+HYYD* 2)/N-1)**])
SUMA = SUMA+TAAD)

CONTINUE

DFT_ODD = 0.5+TA1+{TAZ*SUMA)
RETURN
END

REAL PUNCTION DFT_EVEN(YY,LN)
DIMENSION YY(100),BB(100),TBB(t 00}
TBI = YY({TYSQRTZ*((N-1)+YY(D**2))
BO=10

BB(1) = 0.5

TBB(1) = BBANAH{YYM**2)/(N-1)))
SUMB = BO+TBB{1)

NO = INT({((N-1)-2)/2)

DO 666 J=2,NO

BB{7) = (FLOAT((2*J)-1)/FLOAT(E *)))*BB(J-1)
TBB(@) = BBOM({1+H(YT(D**2¥(N-1))**])
SUMB = SUMB+TBB()

CONTINUE

DFT_BVEN = 0.5+{TB1*SUMB)

RETURN

END
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1757 - 0412 =.1128
=183 =048 = 1181
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=198 .« 0806 -.1323
-, 2083 =, 0530 =,1352
- 29 =038} ~,0217Y
2173 = 0576 = 1306
~. 2200 - 0594 =131
-,2299 -, 061% = 1355
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-, 2473 - 0681 =
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=,2206  =.0880 =.1180
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= 0206 =,005?
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-, 0888 =,1109

@51t s t182
-.g%31 =, 1314

*

-.0862 ~.1208
=, 0886 =.1172
= 0610 =, %299
c e 083 - 128
= 0456 =.1350
-, 0678 =, HITA
=000 =, 1397
=.0720 =.1818
- 071 =, 1080
= 0761 = %000
0T = N7
1]
21 ) LiR &
+ 0000 +454%e
«0000%  La1d}e
«00018*  L2070s
QU078 =, 1078
= T015E = 1587
=027 =~.0109
=113+ =.0307
= 2135+ =.0300
= 3937+ 0384
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=-0179  =.0810
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-, 0249 =,0998
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=054 =, 1373
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