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1. ombznemauscuselanlefinmusdndnmueouseniv
11 Tihunsumwuniassw n finnfigeins1$lumalyzae

c‘.‘.."‘.‘-.‘........O.‘0ll.l‘.'..“..‘.'..............l‘..‘."..‘..........

C* THIS PROGRAM IS MAXIMUN SAMPLE SIZE WHEN APPROXIMATION OF ¢

C* HYPERGEOMETRIC DISTRIBUTION BY BINOMIAL DISTRIBUTION. hd
Ce E - ERROR .
Ce D - DIFFERANCE BETWEEN HYPERGEOMETRIC PROBABILITY .
C* AND POISSON PROBABILITY .
Ce N - SAMPLE SIZE THAT IS PARAMETER OF HYPER DIS i
C* (THIS PROGRAM USES IN PC.) ' .

CoEs800000030000400R0058050050CH000000SBERNETIRESORNORENINCRN0R0L0S30EN0S8000

. MAIN PROGRAM (FILE : HYBIBR.FOR)
DOUBLE PRECISION DIF.D,BINO BIM
REAL PMETER EZ e
INTEOER X,N POP SPOP
WRITE(®,*) (ENTER VALUR E, N, AND N RESPECTIVELY : )
READ (*,*) EPOP NINPUT
WRITE(*,10)

10 FORMAT(/15X.EB'.1 1X,N', 10X, M 1 IX,P 1 1 X, N'/)

ICOUNT=0
=0

Z=1.0
SPOPw1
NN=Q

1 NeNINPUT
PMETER=(SPOP*1.0/POP

2 IF ((POP-SPOP) LT.(N-X)) THEN
INXeN+SPOP-POP
ELSE
INX=0
BND IF



101

201

102

103

199

IR (SPOP.GE.N) THEN

DO 101 X=INX N
De=DIF(POP, SPOP PMETER,N X)
IF (D.GEE) GO TO 199
CONTINUE

ELSE
IF INX.GT.SPOP) THEN
DO 201 X=INXN

BINO = BIM(PMETER N,X)
IF (BINO.GE.E) GO TO 199
CONTINUE

ELSE

DO 102 X=INX SPOP

- D=DIRPOP SPOP PMETER.N X)

IF (D.GB.B) GO TO 199
CONTINUE

DO 103 X=SPOP+1 N
BINO = BIM(PMETER N X)
IF (BINO.GE.E) GO TO 199
CONTINUR

END IF
END IF

GO TO 200

N=N-1
GO TO2

IF (NBQ.NN) GO TO 203
NN=N

WRITE(*,20) B POP,SPOP PMETER N
FORMAT(13X FS .4,6X 14,7X 14 9X FS.4,6X 14)
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213

11

203

166

Hell+l

IF (11.BQ.50) THEN

II=0

PAUSE

WRITE(*,11)

FORMATUY/SX B, 11X,N', 10X, M 11X, 11X, N/
END IF

IF (SPOP.EQ.(POP/2)) GO TO 202
SPOPwSPOP+1
GO TO 1

STOP
END

DOUBLE PRECISION FUNCTION DIR(PCP,SPOP PROB,N X)
DOUBLSE PRECISION HYPER BINO HYP BIM

INTEGER POP SPOP,N.X

HYPER=HYP(POP SPOP,N X)

BINO =BIM(PROB,N.X)

DIF = ABS(HYPER-BINO)

RETURN

END

DOUBLE PRECISION FUNCTION HYP(POP SPQOP,N,X)
DOUBRLE PRECISION HMUL.1 HMUL2 HMUL3
INTEGER POP SPOP.N.X

NSPOP=SPOP+1 y
NXsX+1

IF (XEQ.0) THEN

HMULl=1.0

ELSE

HMUL1=1.0

DO 13 I=1 X

NNSPOP=NSPOP-I

NNX=NX-1



13

14

15

HMUL1=sHMUL1*(NNSPOP*1.0/NNX)
CONTINUE
END IF

NPSP=(POP.SPOP)+1
NIOCa(N-X)+1
HMUL2»1.0

DO 14 1=1 (N-X)
NNPSP=NPSP-I
NNXXeNXX-I

- HMUL2=HMUL2*(NNPSP* 1.0/NNXX)

CONTINURE

NPOP=POP+1

NN=N+1

HMUL3=1.0

DO 15 l=I N

NNPOP=NPOP-I

NNN=NN-I
HMUL3=HMUL3*NNPOP*1.0/NNN)
CONTINUE

HYPw(HMUL1/HMUL3)*HMUL2

RETURN
END

DOUBLE PRECISION FUNCTION BIM(PROB.N X)
DOUBLR PRECISION BMUL

INTEGER NX

NO=N+1

KOaX+1

IF (X.BQ.0) THEN

BMUL=1.0

ELSE

BMULx}.0
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17

DO 17 I=1 X

NN=NO-1

NKa=KO-I

BMUL « BMUL®*((NN*PROB)Y/NK)
IF (BMUL.LE.1.0B-10) BMUL=0.0
CONTINUE

END IF
BIM=BMUL*((1-PROB)**(N-X))
RETURN

END
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12 Tsunsumanaaeuitounnunaunduiu

C.....l....‘O..“...‘.O.‘...D..O.'.....O“...."O‘.........‘.....l..‘.'.‘.‘U....“.

C. L
Cc* TEST GOODNESS OF FIT BY CH[-SQUARB .
C* APPROXIMATION HYPERGEOMETRIC DISTRIBUTION BY BINOMIAL DISTRIBUTION *
C* .

c..l..l...‘..'...-..ll......l...‘..‘.l..l""....l.‘Ol'..U......l"l.l..‘.t....‘..l-.

c
c MAINPROGRAM (FILE : AHYBLFOR)
DIMENSION BINO(1000),8(1000),5(1000)
DOUBLE PRECISION CHIS,BIM BINOE,S
DIMENSION T(1000),M(1000),X (1000)
" INTBGER TM.X
REAL PMETER

READ(S,S) IX
READ(S,10) IPOP
READ(S,15) ISPOP
READ(520) N

5 FORMAT(16)
10 FORMAT(I4)
15 FORMAT(14)
20 FORMAT(I3)

NCOUNT=200
WRITE(6,12)
12  FORMATUA 1
*/15X, TEST OF FIT OF SAMPLE TO HYPER DISTRIBUTION'.

] ]
.’!s‘x. CLOBOLSUCOEICAOESCON0ISORS0E0 0600000000800 00 00 Jb

NOS=0
PMETER=(ISPOP*1.0)/IPOP
DO 999 [B=1 NCOUNT
L=N+1
DO 800 I=1,L.
T(M=0
BINO(I)=0.0
S(1)y=0.0

800 CONTINUE



801

g8

806
C

CoesiBRISR NSRS ENEIRLEDRNCIBEHONIDDG0SLE00500020520BB0SIEI09000000080000

CALCULATE CHI-SQAURE

CrotitotisetstitItItItRtALS0CR00R00003000000000¢0000040C00C50E80S090088800

C

729
730

732
733

DO 801 I=1L
Jul-t

M(D=t
CONTINUE

DO 802 I=1,NGEN

X@=NHYPER(IPOP,ISPOP 2,IX)
CONTINUE ’

DO 803 J=1L

KKKeJ-1

DO 804 lal NGEN

IF (X(I).NE.KKK) GO TO 804
TN=T)+1

CONTINUE

CONTINUE

KKs0

DO 806 I=1 1
BINO()=BIM(PMETER,N,KK)
E(l)=(NGEN*1.0)*BINO(I)
KK=KK+1

S(M=1.0°T(M)
CONTINUE

Nlu} ‘

DO 729 1=} L

IF (B(1).GB.5.0) GO TO 730
NlsNI+l |

" CONTINUE

IF (NLEQ.1) GO TO 731
IF (NLEQ.2) GO TO 732
Nl=NI-1 '

DO 733 I2=2,NI
B(1)=E(1)+E(12)

IR ((B(1).GEB.5.0).0R.(B(NI+1).GE.10.0)) GO TO 734

NI=NI+1
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734
735

736

731

737
738
741
742

743

745

746
748

747

750

744

749

740

751

E(1)=B(1)+BE(NI)
DO 735 13s2,NI
S(1)=S(1)y+S(13)
Ml=L-NI
DO 736 =l MI
E(14+1)=E(NI+14)
S(14+1)=S(N1+14)
L=MI+1
NNl«L+1
DO 737 15«1 L
LleNNI-I5
IF (B(LI).GE.5.0) GO TO 738
CONTINUE
IR (L-LI) 740,740,741
IF (L-LI-1) 742,742,743
BLD=BLI+E(L)
SALD=S(LI+S(L)
GO TO 744
LA=LI+}1
LL=LA+1
DO 745 16=LL L
E(LA)=B(@LA)+E(16)
IF ((B(LA).GE.5.0).0R(B(L1).GE.10.0)) GO TO 746
E(LD=B(LI+BIA)
GO TO 747
DO 748 I7=LL L
SLA)SLAYS(I?)
GO TO 749
DO 750 18=LA L
SLD=S(LI+S(I8)
LaLl
GO TO 740
LaLA

CHIS=0.00

ND=(-1)

DO 751 19=1L

IF (B(19).LE.0.0) GO TO 751

CHIS=CHIS+((B(19)-3(19))*(E(I9)-SA9))¥E(19)
ND=ND+1

CONTINUE
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c‘.““....."........O...O...‘..“..l“.‘.‘.....Ol..l...0.0...“‘.‘0.‘..‘.

CHI SQUARE IN TABLE (ALFA = 0.05)
CHeB80E200100000T0E0SSESS000000080030006508000030000060308000003808040000

C

IR (ND.BQ.1) TCHIOS = 3,841
IF (ND.EQ.2) TCHIOS = 5.991
IF (ND.EQ.3) TCHIOS = 7.81S
IF (ND.EQ4) TCHIOS = 9.488
IF (NDEQ.S) TCHIOS = 11.07
IR (NDEQ.6) TCHIOS = 12.59
IF (NDEQ.7) TCHIOS = 14.07
IF (ND.EQ.8) TCHIOS = 15.51
IF (ND.EQ.9) TCHIOS = 16.91
IF (ND.EQ.10) TCHIOS = 18.31
IF (ND.EQ.11) TCHIOS = 19.68
IF (ND.EQ.12) TCHIOS = 21.03
IF (ND.EQ.13) TCHIOS = 22.36
IF (NDEQ.14) TCHIOS = 23.68
IF (ND.EQ.15) TCHIOS = 25.00
IF (ND.EQ.16) TCHIOS = 26.30
IF (ND.EQ.17) TCHIOS = 27.59
IF (ND.EQ.18) TCHIOS = 28.87
IF (ND.EQ.19) TCHIOS = 30.14
IF (ND.EQ.20) TCHIOS = 31.41
IF (ND.EQ.21) TCHIOS = 32.67
IF (ND.BQ.22) TCHIOS = 33.92
IF (ND-EQ.23) TCHIOS = 35.17
IF (ND.BEQ.24) TCHIOS = 36.42
IF (ND.EQ.25) TCHIOS = 37.65
IF (NDEQ.26) TCHIOS = 38.89
IF (NDEQ.27) TCHIOS = 40.11
IF (ND.EQ.28) TCHIOS = 41.34
IF (ND.EQ.29) TCHIOS = 42.56
IF (ND.EQ.30) TCHIOS = 43.77
IF (ND.GT.30) THEN

XC1 = (2*1.0)X9*ND)

XC2 = 1.645*SQRT(XC1)

XC3 = 1.XCI4XC2

TCHIOS = ND*((XC3)**3)
END IF
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C.O......‘..‘.0.0..........‘..‘l......'..‘..“‘...U.O...l.“..““‘.‘..‘.‘O.

C COUNT FREQUENCY OF REJECT

COP98050040400304C005000000800000000R000L0ERGRSER000200008E00EES0S00000000s

IF (CHIS.GT.TCHIO5) NO5=NO05+1

c
999 CONTINUE
C
c
c.....“.l.‘..‘...‘..‘l.........'..‘.....‘.‘..Q..‘.....‘...0‘....0...0.....’
c COMPUTE POWER OR TYPE I ERROR
C‘..‘..D‘......l.‘....‘.“.“"t..‘..‘“..“..‘l...0.‘.““.0........0“0..'
SNOSa(NO5*1.0)/NCOUNT
C
WRITE(6,40) IPOP ISPOP,N
WRITE(641) PMETER N
WRITE(6,42) NOS
WRITE(6,43) SNOS
c
40  FORMAT(/SX,HYPER : IPOP = 'J4,,JSPOP = '14,'N = '13)
41  PORMAT(SX, BINO : PMETER = 'F104,N = '14)
42  FORMAT(10X,NOS = ‘14)
43  FORMAT(10X/SNOS = 'F9.7)
C
STOP
END
c
c
c

DOUBLE PRECISION FUNCTION BIM(PROB,N.X)
DOUBLE PRECISION BMUL
INTEGER N X

NO=N+1

KOwX+1

IF (X.BQ.0) THEN
BMUL=].0

ELSE

BMUL=~1.0

DO 17 I=1 X

NN=NO-1

NK=KO-I
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Q

(o]

17

100

BMUL = BMUL*(NN*PROB)/NK)
IF (BMUL.LE.1.0B-10) BMUL=0.0
CONTINUE

END IF
BIM=BMUL*((1-PROB)**(N-X))
RETURN

END

FUNCTION NHYPER(IPOP ISPOP N,IX)

INTBGER X.C.G
NIPOP=IPOP
X=0

Ge=ISPOP
C=JPOP-G

DO 100 I=1 N
U=RAND(IX)

IF (U.LE.(G*1.0)/NIPOP)) THEN
X=X+1

ID=1

ELSE

ID=0

BND IF

GeG-ID
NIPOP=NIPOP-1
CONTINUE
NHYPER=X
RETURN

END

FUNCTION RANIX(IX)

INTEGER IX

IXeIX*16807

IF (IX.LT.0) IXa14(IX+42147483647)
RAND=IX
RAND=RAND*0.465661E-9
RETURN

END
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2. malszanumausnussniwndannisuenussilhdang

2.1 Tihunsunvwndaetn » ifesiiqaiina i lumnlisina

178

Cro883850S080 008820000085 0S0¢BASRCRER0CEISO0SHGRSEIIERESINNERNIBINNESEEBL02ONORERESE

C* THIS PROGRAM IS MINIMUM SAMPLE SIZE WHEN APPROXIMATION OF

C* BINOMIAL DISTRIBUTION BY POISSON DISTRIBUTION.

Ce
Ce
Ce
C*
Ce

E - ERROR

D - DIFFERANCE BETWEEN BINOMIAL PROBABILITY AND

POISSON PROBABILITY
N - SAMPLE SIZE
L - LAMDA

C* (THIS PROGRAM USES IN PC))

Crorssotitieseess vttt Itstitttitittin it tIe Ittt uSItINEIReNesOsiIttnntutssveIe

Cs

Q000N

10

MAIN PROGRAM (FILE : BIPIA.FOR)
DOUBLE PRECISION D,BINO POIS,BIM POI

REAL PROBLE ‘

INTEGER X,N

WRITE(*,*) (ENTER VALUE E AND N RESPECTIVELY : ')
RBAD (*,*) EN ‘
WRITE(*,*) (ENTER UPPER AND LOWER BOUND : )
READ (*,*) NU,NL

WRITE(*.S)

FORMAT(11X,E', 10X, LAMDA' 1 1X,PROB', 14X, N' 8X,'N-L'/)

DO 200 1sNUNL
1=1.0
La=L*]

X=0

WRITE(*,9) N

FORMATY{/30X,'SAMPLE SIZE = '14)

WRITE(*,10)

FORMAT(12X,X 9X,BINO/,15X,POIS’, 14X,'D’ 10X, PROB’))
DO 100 X=0N

C* FUNCTION BINOMIAL DISTRIBUTION

PROB = L/N
BINO = BIM(N,PROBX)

»

L]

.



Ce

o]

FUNCTION POISSON DISTRIBUTION

POIS = POILX)

DIFFERANCE FUNCTION

15

100

15

D = ABS(BINO-POIS)
IF (DLT.B) THEN

WRITE(*,15) X,BINO,POIS,D PROB

FORMAT(8X 145X F12.8,5X F12.8,5X F12.8, 2X,F10.4)
ELSE

NeN+1

GO TO 1

END IF

CONTINUE

WRITE(*,15) E,.L PROB,N,N-L
FORMAT(EX F5.44X F10.4,11X F5.4,10X 14 4X F10.4)

CONTINUE
STOP
END

DOURLE PRECISION FUNCTION BIM(N PROB,NX)
DOUBLE PRECISION BMUL.BM
NO=N+1

KOsNX+1

IF (NX.BEQ.0) THEN

BMULa1.0

ELSE

BMUL=1.0

DO 57 1=]1 NX

NNeNO-I

NK«=KO-I

IF (NK.EQ.0) NK=1
BMUL«BMUL*((NN*PROB)/NK)
IF (BMULLE.1.0E-10) BMUL~0.0
CONTINUR

END IF

176



a Q

12

13

14

IR (N.EQ.NX) THEN
BM=BMUL

ELSE

BM«BMUL

DO 87 I=1 N-NX
BMux(1-PROB)*BM
IF (BM.LE.1.0E-30) BM=0.0
CONTINUE

BND IF

BIMsBM

RETURN

END

DOURBLE PRECISION FUNCTION POI(PL,NX)
DOUBRLE PRECISION PMUL1,PMUL2 PMUL3 PMULA PM

IF (NX.BQ.0) THEN

PMULI1=]

PMUL2e1

PMUL3e=}

PMULA=1
ELSE

PMULl=}

PMUL2=1

PMUL3=1

PMUL4=1

IR (NX.GT.700) THEN

DO 12 I=}1,100
PMUL1=PMUL1*PLA)

IF (°MUL1.LE.1.0E-20) PMUL1«0.0
CONTINUE

DO 13 I=101,200
PMUL2=PMUL2%PL/)
IF (°MUL2.LE.1.0E-20) PMUL2=0.0
CONTINUE

DO 14 1=201 300
PMUL3=PMUL3%(PLA)

IF (°PMUL3.LE.1.0B-20) PMUL3=0.0
CONTINUE
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15

16

17

18

DO 15 1=301 NX
PMULA=PMULA4*(PL/)

IF (PMULA.LE.1.0E-20) PMULA=0.0
CONTINUE

ELSB

IF (NX.GT.200) THEN

DO 16 I=1,200
PMUL1aPMULI*PL/1)

IF (PMUL1.LE.1.0E-20) PMUL1=0.0
CONTINUE

DO 17 I=201,NX
PMUL2=PMUL2%PL/)

IF (PMUL2.LE.1.0B-20) PMUL2=0.0
CONTINUE

HLSE

DO 18 l=I NX

PMUL1=PMUL! *(PL/)

IR (PMULI LE.1.0B-20) PMUL1=0.0
CONTINUE

END IF

END IF

END IF

IF (PL.GT.700) THEN
PM=(((BXP(-700)*PMUL1)*PMUL2)*PMUL3)*PMUL4
IF (PM.LE.1.0E-20) PM=0.0
POI=EXP(«(PL-700))*PM

ELSE
POl=(((EXP(-PL)*PMUL1)*PMUL2)*PMUL3)*PMUL4
BEND [F

RETURN

END
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2.2 Tdsunsunansuiiouanunaunduiu

Crosrsunsitscisstsssttssitesosstessttsssisssstisesossntsisstsssesinsstsessssisesses
Ce ' .
Cc* TBST GOODNESS OF FIT BY CHI-SQUARE *
c* APPROXIMATION BINOMIAL DISTRIBUTION BY POISSON DISTRIBUTION .
ol .
Co00300200003003008800E0RRRETIRIIIIRREINRENINOTINERIIRREENIRUIRISERREIIIREINEItEERS
C
Ce MAIN PROGRAM (FILE : ABIPI.FOR)

DIMENSION POIS(1000),E(1000),8(1000)

DOUBLE PRECISION CHIS POLPOIS E,S

DIMENSION T(1000),M(1000),X (1000)

INTEGER TM X

REAL LAMDA PMETER

READ(S,S) IX
READX(5,10) PMETER
READ(5,15) N

5 FORMA(I6)
10 FORMAT(F7.5)
1S FPORMATY(4)

NCOUNT=200
NO5=0
LAMDA=N*PMETER

DO 999 IB=]1 NCOUNT
LaN+1
DO 800 1=l L
T(=0
POIS(I)=0.0
SM=0.0
800 CONTINUE

DO 801 I=1 L
Ju]-]
M@=~
801 CONTINUE



DO 802 1=} NGEN
X([)=NBINOM(N PMETER.IX)
802 CONTINUEB

DO 803 Jel L

KKKnJ-1

DO 804 a1 NGEN

IR (X(I).NE.KKK) GO TO 804
TQ)=T)+1

CONTINUE

CONTINUE

-

KKe0
DO 806 l=1 L
POIS()=POILAMDA KK)
B(I)=(NGBEN*1.0)*POIS(I)
KKeKK+1
S(=1.0*I(D
806 CONTINUE
c

Ceo80500002080000008000500000400000050000800E300008008003002008300800004000300

c CALCULATE CHI-SQAURE ‘
CD.....0.0.t..“.‘....'.“....O.‘Ol-"l“..‘............l.‘...““‘..‘O‘.‘l'
Nl=}
DO 729 11=1 1,
IF (B(11).GR.5.0) GO TO 730
NI=NI+1
729 CONTINUE v
730 IF (NLEQ.1) GO TO 731
IF (NILEQ.2) GO TO 732
NlaNI-1
732 DO 733 12=2 N}
733 B(1)=E(1)+E(I2)
IF ((B(1).GR.5.0).0R.(B(NI+1).GE.10.0)) GO TO 734
Ni=NI+1 ‘
E(1)=E(1)+E(NI)
734 DO 738 13=2 NI
735 8(1)=S(1)+S(13)
MlsL-NI



736

731

737
738
741
742

743

745

746
748

747

750

744

749

740

751

DO 736 41 MI
E(14+1)=E(N1+14)
S(14+1)mS(NI+14)
LaMI+1

NNI=L+1

DO 737 IS=1L
LIsNNI-I5

IF (B(LY).GE.5.0) GO TO 738
CONTINUE

IF (L-LI) 740,740,74)
IR (L-L1-1) 742,742,743
BLD=E(LD+E(L)

SAN=SALI+SL)
GO TO 744

LAeLI+1

LLulLA+l

DO 745 16=LL L
BLA)B@LA)VE(6)

IF ((B(LA).GE.5.0).0R.(EB(LD).GE.10.0)) GO TO 746

BLD=E(LI+E(LA)
GO TO 747

DO 748 I7=LL,L

 SELA)=SLANS(I7)

GO TO 749

D& 750 18LA L
SALI=SAI+S(8)
LaLI

GO TO 740
LeLA

CHIS=0.00
NDw=(-1)

DO 751 191 L

IF (B(I9).LE.0.0) GO TO 751
CHIS=CHIS+((B(19)-S(19))*(B(19)-S(I9)) YE(19)
ND=ND+1

CONTINUE
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Cotis000030808280800003000¢03000050800005000003000825020000080030835800800000

c CHI SQUARR IN TABLE (ALFA = 0.05)

c..O..‘.O..‘...t.t‘0.0.‘..0.0..‘0.0..‘...Ot.t.tt..l..t."......‘t."...l.t‘
IF (ND.EQ.1) TCHIOS = 3.841
IF (ND.EQ.2) TCHIOS = 5.991
IF (ND.BEQ.3) TCHIOS = 7.815
IF (NDEQ4) TCHIOS = 9.488
IF (ND.EQ.5) TCHIOS = 11,07
IF (ND.EQ.6) TCHIOS = 12.59
IF (ND.EQ.7) TCHIOS = 14.07
IF (ND.EQ.8) TCHIOS = 15.51
IF (NDEQ.9) TCHIOS = 16.91
IF (ND.EQ.10) TCHIOS = 18.31
IF (ND.EQ.11) TCHIOS = 19.68
IF (ND.EQ.12) TCHIOS = 21.03
IF (ND.EQ.13) TCHIOS = 22.36
IF (ND.BEQ.14) TCHIOS = 23.68
IF (ND.EQ.15) TCHIOS = 25.00
IF (ND.EQ.16) TCHIOS = 26.30
IF (ND.EQ.17) TCHIOS = 27.59
IF (ND.EQ.18) TCHIOS = 28.87
IF (ND.EQ.19) TCHI0S = 30.14
IF (ND.EQ.20) TCHIOS = 31.41
IF (ND.EQ.21) TCHIOS = 32.67
IF (ND.EQ.22) TCHIOS = 33.92
IF (ND.EQ.23) TCHIOS = 35.17
IR (ND.EQ.24) TCHIOS = 36.42
IR (ND.EQ.25) TCHIOS = 37.65
IF (ND.EQ.26) TCHIOS = 38.89
IF (ND.EQ.27) TCHIOS = 40.11
IF (ND.EQ.28) TCHIOS = 41.34
IF (ND.BEQ.29) TCHIOS = 42.56
IR (ND.BEQ.30) TCHIOS = 43.77
IF (ND.GT.30) THEN
XC1 = (2*1.0)A9*ND)
XC2 = 1.645*SQRT(XC1)
XC3 = 1-XCI4XC2
‘TCHIOS = ND*((XC3)**3)
BEND IF



COSILE48580040000600030000040E500000008100000000000000008000440030880000300

Cc COUNT FREQUENCY OF REIECT

c“.“.“.“..‘.‘.l‘-.0...“.C..‘.....O.‘O‘.OQ....‘.‘..‘.'..0.00......‘.‘...

IF (CHIS.GT.TCHI0S) NO0S=NO05+1

C
999 CONTINUE
. .
c
c‘.““......‘..‘.‘.‘.......‘.....“‘.‘..0.‘l....‘...“....“.‘..““‘.‘l‘..
c COMPUTE POWER OR TYPE I ERROR
c.l“‘.....‘.“.....‘l..O.“‘.‘t.‘.‘.‘.“....““O...‘...0.“....‘....0‘..'.
SNOS=(NOS®*1 O)YNCOUNT
c
WRITE(6,30) LAMDA
WRITE(6,31) N
WRITE(6,32) PMETER
WRITE(6,33) NOS
WRITE(6,34) SNOS
c
30  FORMAT(/10X,POISSON : '2X/LAMDA = 'F10.4)
31  FORMAT(IOX/BINOMIAL : '2X/N = 'I4)
32  FORMAT(23X,PMETER = 'F10.4)
33  FORMATU/SX./NOS = '14)
34  FORMAT(SX,'SNOS = ‘F9.7)
C
sTOP
END
¢
c
c

DOUBLE PRECISION FUNCTION POI(PL.NX)
DOUBLE PRECISION PMUL1,PMUL2 PMUL3,PMULA PM
IF (NX EQ.0) THEN
PMUL1=1.0
PMUL2=1.0
PMUL3«1.0
PMULA=1.0
ELSB
PMUL1=1.0
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12

13

14

15

16

17

PMUL2=1.0

PMUL3e1.0

PMULA=1.0

IF (NX.GT.700) THEN

DO 12 I=1,100
PMUL1=PMULI*®L)

IF (PMULI LE.1.0B-20) PMUL1=0.0
CONTINUE

DO 13 1=101,200
PMUL2sPMUL2%®PL/)

IF (PMUL2.LE. 1.0B-20) PMUL20.0
CONTINUE

DO 14 201,300
PMUL3=PMUL3*(PL/)

IF (PMUL3 LE.1.0E-20) PMUL3=0,0
CONTINUE

DO 15 1=301,NX
PMULA=PMULA®PLT)

IF (PMULA LE.1.0E-20) PMUL4=0.0
CONTINUE

ELSE

IF (NX.GT.200) THEN

DO 16 I=1,200
PMUL1=PMUL%PL/)

IF (PMUL1.LE.1.08-20) PMUL10.0
CONTINUR

DO 17 1=201,NX
PMUL2=PMUL2%PL/)

IF (PMUL2LE. 1 0R-20) PMUL20.0
CONTINUE

ELSE

DO 18 Isl NX
PMUL1=PMUL1%PLN)

IF (PMULI.LE.1.0B-20) PMUL1=0.0
CONTINUE

END IF

BND IF

END IF
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Q0

14

IF (PL.GT.700) THEN
PMuw(((EXP(-700)*PMUL1)*PMUL2)*PMUL3)*PMUL4
IF (PM.LE.1.0B-20) PM=0.0

POI=EXP(-(PL-700))*PM

ELSE
POl=(((BXP(-PL)*PMULI1)*PMUL2)*PMUL3)*PMULA
END IF

RETURN

END

FUNCTION NBINOM(N P,IX)
M=0

DO 4 I=s§ N

L=JBER(P IX)

MeM-+L

CONTINUE

NBINOM=M

RETURN

END

FUNCTION JBER(P IX)
UsRAND(DX)

IF (UI1BP) GO TO 14
JBER=0

GOTO 4

JBER=1

RETURN

END

FUNCTION RAND(IX)

INTEGER IX

IX«DX*16807

IF (IX.LT.0) IXw14(IX+2147483647)
RAND=IX
RAND=RAND?*0.465661E-9
RETURN

END
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3. mnlsznemaseousaniniudannisnoniesying

£
3.1 Thumumsmmndined » idesigaiinan1flumalsznams

C.‘....‘....‘.-.'.‘.......“.O‘....0.0.‘...O..‘.'O.‘.‘O.l..‘...‘.‘!‘....‘tl‘.

Ce
Ce
Ce
C*
Ce

THIS PROGRAM IS MINIIMUN SAMPLE SIZE WHEN APFROXIMATION OF
BINOMIAL DISTRIBUTION BY NORMAL DISTRIBUTION.
ALFA - TYPE I ERROR
N - SAMPLE SIZE THAT IS PARAMETER OF BINOMIAL DIS

CosoReB08840330030USNIEILISLEUOEBESNEISRIBOUSLELSOSENNISIELOSIE5EEIRRGSNGS

C

Ce#sve MAIN PROGRAM (FILE : BINR.FOR) *ee+s

C

INTEGER X.COUNT
REAL LL1P0S1UO5

READ(SS) IX
READX(5,10) ALFA
READ(S,15) N
RBAD(5,20) IN

S FORMAT(6)
10 PORMAT(S.3)
1S FORMAT(3)
20 FORMAT(IS)

WRITE(S,11)
6 FORMAT(/
*3X, TBST APPROXIMATION BY NORMAL DISTRIBUTION °,

.nx."t“‘...l..‘..l‘.“‘.l.“..l‘.‘..‘..‘l.".l..‘..")

DO 9999 IPROB=1,50
PMETER=(51-IPROB)*0.01
WRITE(S,12) PMETER

12 FORMAT(10X, PMETER = ‘ F10.4)
IR (ALFA.EQ.0.01) ZTAB = 2,575
IF (ALFA.EQ.0.05) ZTAB = 1.960
IR (ALFA.EQ.0.10) ZTAB = 1.645



1000 COUNT=0
DO 999 l=1,IN
X«=NBINOM(N PMETER,IX)
EX=N*PMETER
VX=N*PMETER*(1-PMETER)
DX=SQRT(VX)
ZX=(X-EX)/DX
ZCAL=ABS(ZX)

IR (ZCAL.GEZTAB) COUNT=COUNT+1
999 CONTINUE
SCOUNT=(COUNT*1.0)/IN

WRITE(6,40) PMETER N
WRITE(645) EX,VX,N
WRITE(6,50) COUNT
WRITE(6,51) SCOUNT
WRITE(6,52) IN

40 FORMATU/X,BINO :PMETER ='Fl104,, N = '14)

45 FORMAT(X,NORMAL : MEAN = 'F104,, VAR = 'F104,, N = *]4)
S0 FORMAT(3X,/COUNT = '14)

$1 FORMAT(3X,SCOUNT = ‘F20.17)

$2 FORMAT(3X,THIS WORK USE FREQUENCY = ‘14)

LL=(0.01°0.99)/IN

LP0S=0.01+(1.96*SQRT(LLO1))
LUO0S=0.01-(1.96*SQRT(LLO1))

NDIGIT=0

IF ((SCOUNT.GT.LUOS).AND.(SCOUNT.LT.LP0S)) THEN
WRITE(6,67)

67 FORMAT (3X,'SCOUNT INSIDE AT ALFA = 0.01')
ELSE
WRITE(6,68)

68 FORMAT (3X,'SCOUNT OUTSIDE AT ALFA = 0.05)
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0

(o]

NDIGIT=1
END IF

IF (NDIGIT.EQ.1) THEN
NeN+1

GO TO 1000

END IF

8888 WRITE(6,13)

13 mmx"".‘.l.““......l."t‘l.......‘......O..')]

9999 CONTINUR

STOP
END

FUNCTION NBINOM(N, P IX)
M=0
DO 4 I=1 N
LaJBER(P,IX)
M=M+L
4 CONTINUE
NBINOM=M
RETURN
END

FUNCTION JBER(® IX)
UsRAND(IX)
IF (ULB.P) GO TO 14
JBER=0
GO TO 24

14 JBERm]

24 RETURN
END



FUNCTION RANIXIX)
INTEGER IX

IX=IX*16807

IR (IX.LT.0) DXu14+(IX42147483647)
RAND=IX
RAND=RAND*0.465661E-9
RETURN

END
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190

3.2 Tdsunsumanageuouanunauntiuiy

c‘............Q...I...!.‘O‘.l..“‘.l...‘.l..-‘.....‘.‘...0...‘.....O......O.'....“

Ce .
C* TBST GOODNESS OF FIT BY CHI-SQUARE .
Cc* APPROXIMATION BINOMIAL DISTRIBUTION BY NORMAL DISTRIBUTION .
Cce .

COO0040 030020202 U2ULIBLES0RASBRADIRNILIPERRENRNSCISNSCOSIDSISRENLLEESENEINENSIID

C

ce MAINPROGRAM (FILE : ABINR.FOR)
DIMENSION PNORM(1000),E(1000),S(1000)
DOUBLE PRECISION CHIS PNOR PNORME.S
DIMENSION T(1000),M(1000),X (1000)
INTEGER TMX
REAL PMETER

RBAD(SS) IX
READ(S,10) PMETER
READ(520) N

M FORMAT(16) '
10 FORMAT\(F10.5)
20 FORMAT(13)

NOS=0
NCOUNT=200
NGEN=50
WRITE(6,12)
12 PORMATU/MY/
*/15X,'TEST OF FIT OF SAMPLE TO NORMAL DISTRIBUTION'.

‘Ilsx"l......“‘...l‘..-...l.“l'.“."Ql‘.‘..‘.‘.‘..“" J’)

EX=N*PMETER
VX=N*PMETER®(1-PMETER)
DX=SQRT(VX)

DO 999 IB=1 NCOUNT
LaN+¢1



801

803

806
C

CrrS30036808350300000030000300800L00000R0CRL03000300000REREIESORINRIN0INESS

CALCULATE CHI-SQAURB

Co08850000043800 200008003 R0R000000000000000000C000C00300SL20CB0BIRARES0R0SS

C

729
730

DO 800 I=1 L
T(M=0
PNORM(I)=0.0
S()=0.0
CONTINUE

DO 801 Is1L
Jul-1

M(Ty=J
CONTINUE

DO 802 I=1 NGEN
X(I»NBINOM(N PMETER,IX)
CONTINUE

DO 803 J=l L

KKKaJ-1

DO 804 =1, NGEN :
IF (X(1).NE.KKK) GO TO 804
TUWTG)+

CONTINUE

CONTINUE

KK=0
DO 806 I=1 L
PNORM(T)=PNOR(EX,DX KK)
E(T)=(NGEN*1.0)*>PNORM(T)
KK=KK+1

S(D=1.0*T(T)

CONTINUE

Nl=}

DO 729 l1=1 L

IF (B(11).GB.5.0) GO TO 730
Nl=Ni+1

CONTINUE

IF (NL.EQ.1) GO TO 731
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732
733

734
735

736

731

737
738
741
742

743

745

746
748

747
750

744

749

IF (N1.EQ.2) GO TO 732
Nl=NI-1

DO 733 12«2 NI
E(1)=E(1)+E(12)

IF ((E(1).GB.5.0).0R.(B(NI+1).GE.10.0)) GO TO 734
NI=NI+1
E(1)=B(1+E(NT)

DO 735 I3=2,NI
S(1)=S(1)+S(13)
MI=L-N1

DO 736 14=1 MI
E(14+1)=E(NI+14)
S(14+1)=S(N1+14)
L=MI+1

NNIelL+1

DO 737 IS=1 L
Ll=NNI-15

IF (BLY).GR.5.0) GO TO 738
CONTINUE

IF (L-LI) 740,740,741

IF (L-L1-1) 742,742,743
E(LD=E(LI)+E()
SAD=S@N+S(L)

GO TO 744

LA=LI¢1

Li=LA+]1

DO 745 I6=ll L
B(LA)=E(LA)+E(16)

IF ((B(LA).GE.S.0).0R.(B(LI1).GE.10.0)) GO TO 746
E(LD=BLI+ELA)

GO TO 747

DO 748 I7=11.1.
SLA)=S(LAY+S(7)

GO TO 749

DO 750 18=LA L
SLD=SALI)+3(I8)

L=Ll

GO TO 740

LaLA
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740  CHIS=0.00
NDe=(-1)
DO 751 19=1 L
IF (E(19).LE.0.0) GO TO 751
CHISwCHIS+((B(19)-S(19))*(B(19)-S(I9)VE(I9)
ND=ND+1

751  CONTINUE

c

C..O..‘."..tl.O.‘O“..O.‘.‘..“.‘.'.0..0.l'.‘..'..l‘.'..........‘0.......'

c CHI SQUARE IN TABLE (ALFA = 0.05)
C‘..‘........O"......‘.‘.‘.0.“..."““...‘..‘.....‘l‘.‘..O.‘.‘..‘..‘..‘l
IR (NDEQ.1) TCHIOS = 3.841
IR (NDEQ.2) TCHIOS = 5.991
IF (ND.EQ.3) TCHIOS = 7.815
IF (NDEQ4) TCHIOS = 9.488
IF (ND.EQ.S) TCHIOS = 11.07
IR (NDEQ.6) TCHIOS = 12.59
IF (NDEQ.7) TCHIOS = 14.07
IF (ND.EQ.8) TCHIOS = 15.51
IF (ND.EQ.9) TCHIOS = [6.91
IF (ND.EQ.10) TCHIOS = 18.31
IF (ND.EQ.11) TCHIOS = 19.68
IF (ND.BQ.12) TCHI10S = 21.03
IF (ND.EQ.13) TCHIOS = 22.36
IF (ND.EQ.14) TCHIOS = 23.68
IF (ND.EQ.15) TCHIOS = 25.00
IF (ND.EQ.16) TCHIOS = 26.30
IF (ND.BQ.17) TCHIOS = 27.59
IF (NDEQ.18) TCHIOS = 28.87
IF (ND.EQ.19) TCHIOS = 30.14
IF (ND.BQ.20) TCHIOS = 31.41
IF (ND.EQ.21) TCHIOS = 32.67
IF (ND.EQ.22) TCHIOS = 33.92
IR (ND.EQ.23) TCHIOS = 35.17
IR (ND.EQ.24) TCHIOS = 36.42
IF (ND.EQ.25) TCHIOS = 37.65
IF (ND.BQ.26) TCHIOS = 38.89
IF (ND.EQ.27) TCHIOS = 40.11
IF (ND.BQ.28) TCHIOS = 41.34
IF (ND.EQ.29) TCHIOS = 42.56



IF (ND.EQ.30) TCHIOS = 43.77
IR (ND.GT.30) THEN

XCl = (2*1.0)(9*ND)

XC2 = 1.645°SQRT(XCI)

XC3 = 1-XC14XC2

TCHIOS = ND*((XC3)**3)

END IF
c .
Co9080003002088300000050¢0000050000808000300RE000EEERRERSIREN000000S0
C COUNT FREQUENCY OF REJECT

c....’..“....OD‘.“‘0....“.‘l....l.‘.’..’.........‘.l...‘.‘t‘ll..."‘..‘..

IF (CHIS.GT.TCHIOS) N05=NO05+1

c
999 CONTINUB
c
c
C‘...“.O‘O“.O.‘O“.Ol..!“‘.‘..“‘Ol‘.‘.‘00...‘l.l.t‘0.‘...0.0.‘.0.0..0‘.0
c COMPUTE POWER OR TYPE | ERROR
Ct.lt.‘.‘.l...“......“..'.O..‘..‘.O‘..".ll.‘.‘."..‘..l..‘.t.l‘..Ol..ll‘.
SNOS=(N05*1.0)yNCOUNT
c
WRITE(640) EX,VX
WRITE(641) PMETER N
WRITR(6,42) NOS
WRITE(6,43) SNOS
c
40  FORMATU/SX,/NORMAL : '2X,/MEAN = 'F10.4,5X, VAR = 'F10.3)
41  FORMAT(SX. BINOMALL : '2X,’'PMETER = ‘F7.4/N = ‘14)
42  FORMAT(10X,NOS =']4)
43  FORMAT(10X,SNOS = 'F9.7)
c
STOP
END
c
c
c
DOUELE PRECISION FUNCTION PNOR(EMEAN,STD KK)
BKKeKK-0.5
TKKeKK+0.5

ZCALB~(BKK-BMEAN)STD
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130

140

ZCALT»(TKK-EMEAN)/STD
IR (ZCALB.GT.10.0) THEN
BNORs=1.0

ELSE
BNOResRNORM(ZCALB)
END IF

IF (ZCALT.QT.10.0) THEN
TNORa1.0
ELSE

TNOR=RNORM(ZCALT)
END IF

PNORsTNOR-BNOR
RETURN
END

FUNCTION RNORM(X)
DIMENSION A(6)
A(1)=0.0705230784
A(2)=0.0422820123
A(3)=0.0092705272
A(4)=0.0001520143
A(5)=0.0002765672
A(6)=0.0000430638
B=1.0

DO 1 11,6

B=BHAM*(ABS(X)¥SQRT(2.))**D)

FuB*%(-16)
IF (X) 130,130,140
RNORMeF/2.0
RETURN
RNORM=1.0-F22.0
RETURN

END

FUNCTION NBINOM(N P IX)
M=0

195



Q

14

DO 4 I=1.N
L=)JBER(P.IX)
M=M+L
CONTINUE
NBINOM=M
RETURN
END

FUNCTION JBER(P IX)
UsRAND(IX)

IF (ULBEP) GO TO 14
JBER=0

GO TO 24

JBER«=}

RETURN

END

FUNCTION RAND(IX)
INTEGER IX
IXaIX*16807

IR (X LT.0) Xul«IX+2147483647)

RANDeIX

RAND«RAND*®0.465661E-9

RETURN
END
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4. amlssnumausnussihdaesdenmusnuenind

a1 Tlsunsuwwun 2 desilqaiinas¥lumalsznunsusnuss

C"..Ol‘..l.‘.‘.O...t..‘.Olt.lD.‘..‘....‘....‘..‘....‘.O.‘..“..‘..“...“l‘l

C*
c.
C*
Ce
Ce

THIS PROGRAM IS MINIIMUN SAMPLE SIZE WHEN APPROXIMATION OF

POISSON DISTRIBUTION BY NORMAL DISTRIBUTION.

ALFA - TYPE I ERROR
LAMDA - PARAMETER OF POISSON DISTRIBUTION

[ )

[ ]

Crottsstusstistoittiistisoontesnittssotstncdasiitasitinsssnesnstssnssssetnressese

C

Ceeee MAIN PROGRAM (FILE : PINR.FOR) *****

Cc

10
13

INTEGER X,COUNT
REAL LLIP05SJLUOS

READ(S,S) IX
RBAIXS,10) ALFA
READ(S,15) LAMDA
REAIXS20) IN

FORMAT(6)
FORMAT\(FS.3)
FORMAT(FS.3)
FORMAT1S)

WRITE(6,11)
PORMAT(/
*3X, TEST APPROXIMATION BY NORMAL DISTRIBUTION °,

.Bx.‘..O‘0.0.‘.O..‘.....O..O‘.‘.‘.‘.O..‘.l.‘.“.......’)

IF (ALFA.EQ.0.01) ZTAB = 2.578
IF (ALFA EQ.0.05) ZTAB = 1.960
IF (ALFA EQ.0.10) ZTAB = 1.645

1000 COUNT=0

DO 999 1=1 IN
X=NPOIS(LAMDA IX)
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45
50
31
52

HX=LAMDA
VXeLAMDA
DX=SQRT(VX)
ZX=(X-EXYDX
ZCAL=ABS(ZX)

IF (ZCAL.GE.ZTAB) COUNT=COUNT#1
CONTINUE
SCOUNT=(COUNT*1.0)/IN

WRITE(6,40) LAMDA
WRITE(645) EX,VX,N
WRITE(6,50) COUNT
WRITE(6,51) SCOUNT
WRITE(S,52) IN

FORMAT(/3X,'BINO :PMETER = 'F104,, N = ']14)
FORMAT(X,NORMAL : MEAN = ‘F104,, VAR = 'F104,, N = '14)
FORMAT(3X,COUNT = ' I4)

FORMAT(3X,'SCOUNT = 'F20.17)

FORMAT(3X, THIS WORK USE FREQUENCY = 'I4)

LL=(0.01%0.99IN

LP05=0.014(1.96*SQRT(LLOL))
LUO0S=0.01-(1.96*SQRTYLLO1))

NDIGIT=0

IF ((SCOUNT.GT.LU0S).AND(SCOUNT LT.LP0S)) THEN
WRITE(6,67)

FORMAT (3X,'SCOUNT INSIDE AT ALFA = 0.01)
ELSE

WRITE(6,68)

FORMAT (3X,'SCOUNT OUTSIDE AT ALFA = 0.05)
NDIGIT=1 -

END IF
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a0

O

IF (NDIGITEQ.1) THEN
NeN+1

GO TO 1000

END IF

STOP
END

FUNCTION NPOIS(LAMDA IX)
INTEGER X NPOIS
REAL LAMDA
X=0
A=EXP(-LAMDA)
S=1.0

UaRAND(IX)
S=§eU

IF (S-A) 9,7,7
XuX+1

GO TO 4

NPOIS=X

RETURN

END

FUNCTION RAND(IX)

INTBGER IX

XsDX*16807

IR (D{.LT.0) IX=14(IX+2147483647)
RAND=IX
RAND=RAND*0.465661B-9
RETURN

END
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42 Twnsunaounsuanunauntudy

COO5200505309080000534000305508000000000500060855800000¢500002085088030805880000000

Ce
Ce
Cse
Ce

TBST GOODNESS OF FIT BY CHI-SQUARE

APPROXIMATION POISSON DISTRIBUTION BY NORMAL DISTRIBUTION

»

C.....l....‘ll’.‘.!'......‘.t.l‘l.t‘..l.....0....“"‘..‘.Dtlt.‘O..O.l....’.‘.".l.

c -
Ce

10

12

MAINPROGRAM (FILB : APINRFOR)
DIMENSION PNORM(1000),E(1000),5(1000)
DOUBLE PRECISION CHIS PNOR,PNORM B S
DIMENSION T(1000),M(1000),X (1000)
INTEGER TMX

REAL LAMDA

READ(S.S) IX
READ(S,10) LAMDA

FORMAT(6)
FORMAT(F10.5)

NOSe0
NCOUNT=200
NGEN=50
WRITE(6,12)
FORMAT//If
*/15X,"TEST OF FIT OF SAMPLE TO NORMAL DISTRIBUTION'.

./lsx"..O.‘O..“..Q.‘.i..‘.‘.‘..‘..l.‘.'..‘..‘..0.0.00‘O’JD

EXelAMDA
VX=LAMDA

DX=SQRT(VX)

DO 999 IB=1 NCOUNT
LaINT(100+1)

DO 800 I=1.L

T)=0

PNORM(I)=0.0
S(M=~0.0

CONTINUR



DO 801 [=1 L
J=]-1
M=l

801 CONTINUR

DO 802 Is1 NGEN
X(I)sNPOIS(LAMDA IX)
802 CONTINUE

DO 803 J=l L
KKKeJ-1
DO 804 =1 ,NGEN
IF (X(I).NE.KKK) GO TO 804
TQ)=T{U)+1
804 CONTINUE
803 CONTINUE

KK=0
DO 806 Jel L
PNORM(I)=PNOR(EX,DX ,KK)
E(I=(NGEN*1.0)*PNORM(T)
KKsKK+1
S(I)=1.0*T(T)
806 CONTINUE
C

Co88988382008 00000000000 S000RSSSEE0RERRERETINBINLIOVDNINEI0RIIINEISI0HSOS

c CALCULATE CHI-SQAURRE
c......‘...“..‘......"..O"....‘..‘.“‘.‘.O.‘l“..‘0...“...-.“‘.‘...‘."
Nl=]
DO 729 lis1 L
IF (B(11).GRB.5.0) GO TO 730
Nl=NI+1
729 CONTINUE
730 IF (NIEQ.1) GO TO 731
IF (NI.BQ.2) GO TO 732
Nl=NI-1
732 DO 733 2=2 NI
733 E(1)=B(1)+E(12)
IR ((B(1).GBE.5.0).0R.(E(NI+1).GB.10.0)) GO TO 734
Nl=NI+1 ‘
E(1)=E(1)+B(NI)



734
735

736

731

737
738
741
742

743

748

746
748

747
750
744

749

740

751

DO 73S 13e2,N1
S(1)=S(1)+S(13)
MIa=L.NI

DO 736 l4al MI
E(1441)=E(NI+14)
S(I4+1)=S(NI+14)
LaMI+1

NNIaL+1

DO 737 1Se1 L
LIsNNI-IS

IF (B(L1).GE.5.0) GO TO 738
CONTINUE

IR (L-L1) 740,740,741
IF (L-LI-1) 742,742,743
BAD=ELIN+E(L)
SILD=SEI+S(L)

GO TO 744
LA=LI+1

LLaLA+1

DO 745 16=LLL
E(LA)=E(LA)+E(16)
IF ((B(LA).GE.S.0).0R.(E(L1).GE.10.0)) GO TO 746
ELD=BALINE(A)
GO TO 747

DO 748 ITelLL
SLA)SALAYS(T?)
GO TO 749

DO 750 ISaLAL
SALD=S(LI1)}+S(18)
L=LI

GO TO 740

LaLA

CHIS=0.00
ND=(-1)

DO 751 I9=1,L,

IF (&(19).LE.0.0) GO TO 751
CHIS=CHISH((E(19)-S(19))*(E(19)-S(I9)VE(9)
NDeND+1

CONTINUE



Coes0830303083802003000000000403000000000000006002208000000000800000060083000

c CHI SQUARE IN TABLE (ALFA = 0.05)

c‘..t..'..".t.D“i....0‘...’........0.00..0...Ol.....ll.“‘."...O......t.
IF (NDEQ.1) TCHIOS = 3.841
IF (ND.EQ.2) TCHIOS = $.991
IF (NDEQ.3) TCHIOS = 7.815
IF (ND.EQ4) TCHIOS = 9.488
IF (ND.BQ.S) TCHIOS = 11.07
IF (NDEQ.6) TCHIOS = 12.59
IF (ND.RQ.7) TCHIOS = 14.07
IF (ND.BQ.8) TCHIOS = 15.51
IR (ND.EQ.9) TCHIOS = 16.91
IF (ND.EQ.10) TCHIOS = 18.31
IF (ND.EQ.11) TCHIOS = 19.68
IF (ND.EQ.12) TCHIOS = 21.03
IF (ND.EQ.13) TCHIOS = 22.36
IF (ND.EQ.14) TCHIOS = 23,68
IF (ND.BQ.15) TCHIOS = 25.00
IF (ND.EQ.16) TCHIOS = 26.30
IF (ND.BQ.17) TCHIOS = 27.59
IF (ND.EQ.18) TCHIOS = 28.87
IF (ND.EQ.19) TCHIOS = 30.14
IF (ND.EQ.20) TCHIOS = 31.41
IF (NDEQ.21) TCHIOS = 32.67
IF (ND.EQ.22) TCHIOS = 33.92
IF (ND.EQ.23) TCHI05 = 35.17
IR (ND.EQ.24) TCHIOS = 36.42
IF (NDEQ.25) TCHIOS = 37.65
IF (ND.BQ.26) TCHIOS = 38.89
IF (ND.EQ.27) TCHIOS = 40.11
IF (ND.EQ.28) TCHIOS = 41.34
IF (ND.BQ.29) TCHIOS = 42.56
IF (ND EQ.30) TCHIOS = 43.77
IF (ND.GT.30) THEN
XCl = (2*1.0(9*ND)
XC2 = 1.645*SQRT(XCI)
XC3 = 1.XCL4XC2
TCHIOS = ND*((XC3)**3)
END IF



Cot30500508800000000308308 2000000600800 000000¢02008000SRSS0BRSRE000P0ERINNS

(o COUNT FREQUENCY OF REJECT

Co20400805000000800800000005008000800000808085008080850000000005900080508008¢

IR (CHIS.GT.TCHIO0S) NO5=NO0S+1

c
999 CONTINUE
c
c
C.‘.....‘...‘.“.....‘Q....'..“‘.l....‘......““.-..‘..O..O....“'......"
c COMPUTE POWER OR TYPE I ERROR
C.‘.‘.‘.."..‘..‘...l..‘.‘.O‘.l...“‘.““.‘...‘.."..“.“‘..‘..‘...O.“...
SNOS=(NOS*1.0V/NCOUNT
C
WRITE(640) EX,VX
WRITE(6,41) LAMDA
WRITE(6,42) NOS
WRITE(6,43) SNOS
. :
40  FORMATU/SX,NORMAL : '2X.MEAN = 'F104,5X, VAR = ‘F10.3)
41  FORMAT(YSX, POISSON : '2X,LAMDA = 'F74,)
42  FORMAT(10X,NOS = '14)
43 FORMAT(10X.'SNOS = ' F9.7)
c : '
STOP
END
c
c
c
DOURLE PRECISION FUNCTION PNOR(EMEAN,STD KK)
BKK=KK-0.5
TKK=KK+0.5
ZCALB=(BKK-EMEANYSTD
ZCALT=(TKK-EMEAN)/STD
IR (ZCALB.GT.10.0) THEN
BNOR=1.0
ELSE
BNOR=RNORM(ZCALB)
END IF



(o]

130

140

IF (ZCALT.GT.10.0) THEN
TNORe!1.0

ELSB
TNOR=RNORM(ZCALT)
END IF
PNORTNOR-BNOR
RETURN

END

FUNCTION RNORM(X)
DIMENSION A(6)
A(1)=0.0705230784
A(2)=0.0422820123
AQ3)m0.0092705272
A(4)=0.0001520143
A(5)=0.0002765672
A(G)w0.0000430638
B=1.0

DO t I=1,6
B=BHA()*(ABS(X)/SQRT(2.))**I)
F=B*%(.16)

IF (X) 130,130,140
RNORM=F/2.0
RETURN
RNORM=1.0-F/2.0
RETURN

END

FUNCTION NPOIS@LAMDA IX)
INTEGER X.NPOIS

REAL LAMDA

X0

AsEXP(-LAMDA)

Se1.0

U=RANIX(IX)

S=S*y

IR (S-A) 92.7

205



7 XeX+l
GOTO 4

9 NPOIS=sX
RETURN
END

FUNCTION RAND(IX)

INTBGER IX

IX=IX*16807

IF (IX.LT.0) IXw1+(IX+2147483647)
RAND=IX
RAND=RAND®0.465661E-9
RETURN

END



5. mubznaumIusnueslaolaiSeswniofinmusousnind
51 Tilsunsunwumiaedn n ilesilgeiinas¥lunmissinamsuonues

Cro020080400F00000RSEBCSSRR0RIRSIRSIERORNNIESNSLIINNLINRISRIRISRESRRINEROS

C* THIS PROGRAM IS MINIIMUN SAMPLE SIZE WHEN APPROXIMATION OF .

C* HYPERGEOMETRIC DISTRIBUTION BY NORMAL DISTRIBUTION. .
c ALFA - TYPE 1 ERROR .
ce N - SAMPLE SIZE THAT IS PARAMETER OF HYPER DIS .
ce .

C...Ol.......“.....'-......‘.O.ll..‘.‘.‘.......‘..“‘O.‘....tl'.l.........‘.

Cc

Ces¢ss MAIN PROGRAM (FILE : HYNR.FOR) ¢*¢ee
Cc

INTEGER X,COUNT

REAL LL LPO5 LUOS

RBAD(S,S) IX
READ(5,10) ALFA
READ(S,15) IPOP
READ(S,16) MFRIST
READ(S,17) MLAST
READ(S,18) N
READ(5.20) IN

5 RORMAT(6)
10 FORMAT(S.3)
15 FORMAT(I3)
16 FORMAT(3)
17 FORMAT(I3)
18 FORMAT(I3)
20 FORMAT(S)

WRITE(,11)
6 FORMAT(Y/
*/3X, TEST APPROXIMATION BY NORMAL DISTRIBUTION °,

‘Bx"‘l‘..‘.“........’.‘.“..“O......‘0‘......‘....0')

DO 9999 IlaMFRIST MLAST
ISPOP=(MLAST+1)*l1



IF (ALFA.EQ.0.01) ZTAB = 2,575
IR (ALFA.EQ.0.05) ZTAB = 1.960
"IF (ALFA EQ.0.10) ZTAB = 1.645

1000 COUNT=0
DO 999 Ie1IN
X=NHYPER(IPOP ISPOP,N,IX)
PMETER=ISPOP*1.0/IPOP
DINF=(IPOP-N)*1.0XIPOP-1)
EX=N*PMETER
VX=N*PMETER®*(1-PMETER)*DINF
DX=SQRT(VX)
ZX=(X-EX)/DX
ZCAL=ABS(ZX)

IF (ZCAL.GE.ZTAB) COUNT=COUNT+1
999 CONTINURE
SCOUNT=(COUNT®*1.0)/IN

WRITE(6,40) IPOP ISPOP,N
WRITE(6 AS) EX, VXN
WRITE(6,50) COUNT
WRITE(6,51) SCOUNT
WRITE(6,52) IN

40 FORMAT(YBX/HYPER :IPOP ='J4/), ISPOP ='l4,, N = ‘14)

45 FORMAT(3X/NORMAL : MBAN = "R104,', VAR = 'F104,, N = ']4)
50 FORMAT(3X,COUNT = '14)

S1 PFORMAT(3X/SCOUNT = 'F20.17)

52  FORMAT(3X,THIS WORK USE FREQUENCY = 'I4)

LL=(0.01%0.99)/IN

LP05=0.014(1.96*SQRT(LLOI))
LUO0S=0.011.96*SQRT(LLO1))

NDIGIT=0



o0

14

IR ((SCOUNT.GT.LUOS).AND.(SCOUNT.LT.LPOS)) THEN
WRITE(6,67)

FORMAT (3X,'SCOUNT INSIDE AT ALFA = 0.01"
ELSB

WRITE(6,68)

FORMAT (3X,'SCOUNT OUTSIDE AT ALFA = 0.05)
NDIGITs1

END IF

IF (NDIGIT.EQ.1) THEN
N=N+1

IR (N.GR.IPOP) THEN
WRITE(S,14)

FORMAT(3X,'VARIANCE « 0 SO DIVISION BY ZERO (IPOP-N=0)’)

GO TO 8888
ENDIP
GO TO 1000
END IF

8888 WRITE(6,13)

13 mmx:.....l.‘..‘...“.U‘.....l’..“.‘...l..l.l')}

IF (N.GR.IPOP) GO TO 1111

9999 CONTINUE

1111 STOP

END

FUNCTION NHYPER(IPOP.ISPOP N,IX)
INTEGER X.C,G

NIPOP=IPOP

X=0

G=ISPOP

CeIPOP-G

DO 100 Is1 N

Us=RANIXIX)



100

IF (ULB.((G*1.0)/NIPOP)) THEN
XaX+1

1Dl
ELSE

m .
END IF
GuG-ID
NIPOP=NIPOP-1
CONTINUE
NHYPER=X
RETURN
BEND

FUNCTION RAND(IX)
INTEGER IX
IXaDX*16807

IF (IX.LT.0) IX=1-(IX+2147483647)

RAND=IX
RAND=RAND®0.465661E-9
RETURN

END
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5.2 Tusunsunaseuifiousnunaunfiuniy

s’

c....Q..‘..'l.l.‘..‘..‘..0‘....OQ.I‘..‘....‘0‘..“.0.‘....‘.“..'..‘....0.0..‘0...l

C* .
Ce TRST GOODNESS OF FIT BY CHI-SQUARE b
C* APPROXIMATION HYPERGEOMETRIC DISTRIBUTION BY NORMAL DISTRIBUTION *
Ce .

c‘".‘O.....l.‘.l.t.‘..“‘.‘.‘0...‘..!..‘..‘.‘Ol.l.....‘lt"l“.l“‘.‘.'.“.‘.‘..‘t

C

c* MAINPROGRAM (FILE : AHYNRFOR)
DIMENSION PNORM(1000),E(1000),8(1000)
DOUBLE PRECISION CHIS,PNORPNORME S
DIMENSION T(1000),M(1000),X (1000)
INTEGER TMX
REAL PMETER

RBAID(SS) KX
RBAD(S,10) IPOP
RBAD(S,15) ISPOP
RBAD(5,20) N

5 FORMAT(I6)
10 FORMAT(14)
15 FORMAT(14)
20 FORMATI3)

NOS=0
NCOUNT=200
NGEN=50
WRITE(S,12)
12 FORMATU//
*/1SX,"TEST OF FIT OF SAMPLE TO NORMAL DISTRIBUTION'.

I/lsx"‘.‘....0“.‘l.‘.“..‘“."‘....“....0..‘0..‘..0..",,)

PMETERs=ISPOP*1.0/IPOP
DINF=(IPOP-N)*1.0ATPOP-1)
BEX=N*PMETER .
VX=N*PMETER*(1-PMETER)*DINF
DX=SQRTYVX)



801

806
C

c‘.....‘.‘ﬁl.“‘..OO..‘O....".Q‘..‘.‘l.l..‘...-..QC‘..O.‘....'Q..‘.“.....‘

CALCULATE CHI-SQAURE

(0080003040800 0300000008R0080000000050008005000300S000ES0EINSN0SRNCI0ERORS

C

729

DO 999 1B=1,NCOUNT
LauN¢1

DO 800 Isl L

T(I)y=0

PNORM(T)=0.0
S(Iy=0.0

CONTINUE

DO 801 I=1 L
Jul-1

M(D)=J
CONTINUE

DO 802 I=1,NGEN

X(I=NH YPER(POP ISPOP N ,IX)
CONTINUE

DO 803 Jul L

KKKaJ-1

DO 804 I=1,NGEN

IF (X(I).NE.KKK) GO TO 804
TO)=T(F)+1

CONTINUE

CONTINUR

KK=0

DO 806 I=1,L
PNORM(D)=PNOR(EX DX KK)
E(M=(NGEN*1.0)*PNORM()
KKsKK+1

S(NH=1.0*T()

CONTINUR

Niw=}

DO 729 Il=l L

IF (E(11).GE.5.0) GO TO 730
Nl=Nl+1

CONTINUE

212



730

732
733

734
735

736

731

737
738
741
742

743

745

746
748

747
750
744

749

IF (NLEQ.1) GO TO 731
IF (N1.EQ.2) GO TO 732
NIsNI-1

DO 733 [2=2,NI
B(1)=B(1)+E(12)

IF ((B(1).GB.5.0).0R.(E(N1+1).GE.10.0)) GO TO 734

NlsNI+1
E(1)mE(1)+B(NI)

DO 735 13s2 N1
S(1)=S(1)+S(13)
MI=L-NI

DO 736 14=]1 Mi
E(J441)=B(NI+14)
S(14+1)=S(NI+14)
LaMl+1

NNIs=L+1

DO 737 15t 1.
Ll=NNI-15

IF (B(LI).GE.S.0) GO TO 738
CONTINUE

IF (L-11) 740,740,741
IF (L-LI-1) 742,742,743
BQLD=BEAI+B(L)

SAD=SAI+SL)
GO TO 744

LA=LI+1

LLalA+)

DO 745 I6=LL L
B(LA)=BLA}E(16)

IR ((B(L.A).GE.5.0).0R.(E(LI).GE.10.0)) GO TO 746

B(LI=E(LINE(LA)
GO TO 747

DO 748 I7=11.1
S(LA)SS(LAS(T7)
GO TO 749

DO 750 I8=LA L
S(LD=S(LI}+S(I8)
LeLI

GO TO 740

Lal A
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C

Cl.“.l.....“‘.‘...O‘............O..ll.“.l..l“..."l‘..‘....l.“.“...'.

CHI SQUARE IN TABLE (ALFA = 0.05)

C........"....‘.l.l.0‘.“.‘.‘...........‘0‘....‘l...‘."...l‘l.....‘.‘..‘.

C

740

751

CHIS=0.00

NDw=(-1)

DO 751 19=1L

IF (B(I9).LE.0.0) GO TO 751

CHIS=CHIS+((E(19)-S(19))*(E(19)-S(I9)/E(I9)

ND=ND+1
CONTINUE

IF (NDEQ.1) TCHIOS = 3.84]
IF (ND.EQ.2) TCHIOS = 5.991
IF (ND.EQ.3) TCHIOS = 7.815
IF (ND.EQ4) TCHIOS = 9,488
IF (ND.EQ.S) TCHIOS = 11.07
IR (ND.EQ.6) TCHIOS = 12.59
IF (NDEQ.7) TCHIOS = 14.07
IF (ND.EQ.8) TCHIOS = 15.51
IF (NDEQ.9) TCHIOS = 16,91
IR (ND.EQ.10) TCHIOS = 18.31
IF (ND.EQ.11) TCHIOS = 19.68
IF (ND.EQ.12) TCHIOS = 21.03
IF (ND.EQ.13) TCHIOS = 22.36
IF (ND.EQ.14) TCHIOS = 23.68
IR (ND.EQ.15) TCHIOS = 25.00
IF (ND.EQ.16) TCHIOS = 26.30
IF (ND.EQ.17) TCHIOS = 27.59
IF (ND.BQ.18) TCHIOS = 28.87
IF (ND.EQ.19) TCHIOS = 30,14
IF (ND.EQ.20) TCHIOS = 31.41
IF (NDBQ:21) TCHIOS = 32.67
IF (ND.EQ.22) TCHIOS = 33.92
IF (ND.EQ.23) TCHIOS = 35.17
IF (ND.EQ.24) TCHIOS = 36.42
IF (ND.BQ.25) TCHIOS = 37.65
IF (NDBQ.26) TCHIOS = 38.89
IF (ND.BQ.27) TCHIOS = 40.11
IF (ND.EQ.28) TCHIOS = 41.34

IF (ND.EQ.29) TCHIOS = 42.56

IF (ND.EQ.30) TCHIOS = 43.77

214



IF (ND.GT.30) THEN
XC1 = (2*1.0)(9*ND)
XC2 = 1.645*SQRT(XC1)
XC3 = 1-XC14XC2

TCHIOS = ND*{((XC3)**3)

BND IF
C
COerIo0stRTsEttnussseiissinsisittetitesstes it tsbstnitstststesssosessnsens
c COUNT FREQUENCY OF REJECT

C.‘...“.‘0....!...0..'..‘t.l“...“‘.O..l.‘..“'.‘l‘.‘.."‘.O.l‘..‘..ll“..

IF (CHIS.GT.TCHI0S) NOS=NOS5+1

c
999 CONTINUE
. .
c
C.‘....“."....‘...‘..“..‘......'.“........‘..“‘...........‘.‘...“..‘.-
c COMPUTE POWER OR TYPE I ERROR
C....‘......‘...‘.“....-.“‘......‘..................‘-.l.."..'.“........
SNOS=(NOS*1.0)/NCOUNT
c
WRITE(6,40) EX, VX
WRITR(6,41) IPOP ISPOP.N
WRITE(6,42) NOS
WRITE(6,43) SNOS
c
40  FORMATU/SX/NORMAL : '2X/MEAN = 'F10.4,5X..VAR = ‘F10.3)
41 PORMATUSX' HYPER : '2X, IPOP = '14! , ISPOP = 'J4,, N = '14)
42 FORMAT(10X/NOS = '14)
43 . PORMAT(10X.SNOS = ‘F9.7)
. .
STOP
END
c
c
c
DOUBLE PRECISION FUNCTION PNOR(EMEAN,STD,KK)
BKK=KK-0.S
TKK=KK+0.5

ZCALB«(BKK-BEMEAN)/STD
ZCALT=(TKK-EMEAN)YSTD
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0

0

130

140

IF (ZCALB.GT.10.0) THEN
BNOR=1.0

ELSE
BNOReRNORM(ZCALB)
END IF

IF (ZCALT.GT.10.0) THEN
TNOR=1.0

ELSE
TNORRNORM(ZCALT)
END IF
PNORTNOR-BNOR
RETURN

END

FUNCTION RNORM(X)
DIMENSION A(6)
A(1)=0.0705230784
A(2)=0.0422820123
AQ3)=0.0092705272
A(4)=0.0001520143
A(5)=0.0002765672
A(6)=0.0000430638
Be1.0

DO 1 Inl,6

B=BHA(D)*(ABS(X)SQRN2.))**D)

FaB**(-16)
IF (X) 130,130,140
RNORM=F/2.0
RETURN
RNORM=1.0-F/2.0
RETURN

END

FUNCTION NHYPER(IPOP ISPOP N, IX)

INTBGER X,C.G
NIPOP=IPOP
X=0

216



(o]

100

GeISPOP
C=[POP-G
DO 100 Is]1 N
U=RANIXIX)
IF (U.LB.((G*1.0)/NIPOP)) THEN
XuX+1 )
D=l
ELSE

ID=0
END IF

GeG-ID
NIPOPsNIPOP-1
CONTINUE
NHYPERsX
RETURN
END

FUNCTION RANIXIX)

INTBGER KX

IX=IX*16807

IF (IX.LT.0) DXm1+(IX42147483647)
RANDsIX
RAND=RAND®0.465661E-9
RETURN

BND
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