
APPENDIX - ICAI

PROGRAM ESTXMA 
DIMENSION TldOOO)
COMMON ISIZE
DOUBLE PRECISION AO,BO,AON,BON,AOS.BOS.TBAR.S2T,SA0.SBO,Ti, 

*SUMAO,SUMBO,3UM*ON.SUMBON,3UMAOS.SUMBD3,Sl,Sii,ZA.a,TO,TOi 
OPEN«S„FXLE='PRN'>
SUMAOsO
SUMB0=O
SUMA0N=0
SUMB0N=0
SUMA0S=0
SUMBOSsO
IX=1£>
IY=B<S
12=122
ISIZE=200
o=isize

VRITE«S.0OS>
DOS FORMATUOX.'ESTXMATXON OF ETA & XZI BY N-R METHOD' >

DO 43 jt=i,ioo 
AO=i 
BO=l 
S11=D 
si=o
DO SO Xsl.ISXZE

lO CALL RANDOM(XX,IY.XZ,RAND>
U1=RAND
IF<U1. LE. O. 0> OO TO lO 
TO=-ALOOI(U1)/AO

20 CALL RANDOM(IX,IY,IZ,«AND>
U2=RAND
IFCU2. LE. O. D> OO TO 20
T01=-AL0C(U2>^B0
T1<I>=T0+T01
si=sii-tki>
Sli=SliVri<I)*Ti<I>

50 CONTINUE
U=ISIZE 
TBAR=Si/fl
S2TsSli/<a-l. 0>-a*TBAl*TBAR/(a-l. 0>

ZA=Sg*Tt*»S<2. 0*S2T-TBAR*TBAR»
IFCTBAR. err. ZA) THEN 
SAO=2. O/(TBA2tZA>
SBO=2. 0/(TBAR-ZA)
ENDIF
IF (TBAR. LT. ZA) THEN



43

004

SAO=2. O/TTBAR-t-SSA)
SBO=2. O/TBAK 
ENDIF
SUMAO=SUMAO+3AO
SUMBD=3UMBOtSBO
AON=SAO
BOM=SBO
AOS=SAO
BOS=SBO
CALL NEWTON ( ADN,BON.a,Tl >
CALL SCORE(AOS,BOS,a,Tl>
SUMAON=SUMADNtAON 
SUMBON=SUUBONtBDN 
S UM AOS=S UH AOS tAOS 
SUMBOS=SUMBOS-t-BOS 
CONTINUE

WRITE«J,t>O*lSUMAO/10O . O.SUUIO/i6D. O.SUMAON/iDO . O,

*SU1IB0N/100. O.SUMAOS/IOO. O.SUMBOS/1DO. O
FORMATOX.'ESTIMATED VALUE OF ALPHA BV MOMENT=',Di5. 7.S.

♦SX/ESTXMATED VALUE OF BETA BY MOMENTS',D15. 7,X,3X.
♦'ESTIMATED VALUE OF ALPHA BY NEWTON=',Di5. 7./.3X,
♦'ESTIMATED VALUE OF BETA BY NEVTON='.D15. 7.S.BX.
♦'ESTIMATED VALUE OF ALPHA BY SCORE='.D13. 7,/ ,3X,
♦'ESTIMATED VALUE OF BETA BY SCORE ='.D15. 7>

STOP
END
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SUBROUTINE FSUM<AOJ.BOJ.Ti.FSUMA.FSUMB.D3UM)
COMMON XSIZE 
DIMENSION TKISIZE)
DOUBLE PRECISION Al,Bi.SNRA„SNRB.SDRA,SDRB,C,D.Tl,AOJ,BO J

*.FSUMAl.FSUMBi.DSUMi,FSUMA,FSUMB.DSUM,<l 
rSUMAlsO 
FSUMBUO 
DSUM1SO
DO 33 I=1,ISIZE
Ai=DEXP<-AOJ*Tta»
Bi=DEXP(-BOJ*TiU»
3NRA=T1(»*A1
SNRB=T1<I>*B1
SDRAsAl-Bl
C=Ti<I>*TiCI>*Ai*Bl
D=<A1-B1>**2
FSUMAUFSUMAltSNRA/SDRA
FSUMBlsFSUMBltSNRB/SDRA
DSUMlsfiSUMltC/D
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55 CONTINUE 
333 FSUMA=FSUMAi 

FSUMB=F3 UMB1 
DSUM=DSUM1 
RETURN 
END
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SUBROUTINE NEVT0N<AOK.BOK.a.Tl>
DIMENSION TittOOOi
DOUBLE PRECISION ADER.BDER.AOKNEV.BOKNEV.DELA.DELB

*,Ti>NR, ADR, AO K.B0K.B NR.BDR.O.FS UM AN.FS UMBN.DS UMN 
33 CALL FS UM(AO K.BO K.T1.FS UM AN.FS UMBN.DS UMN>

ANR=0«B0KX(A0K*(B0K-A0K»-FSUMAN
ADX=-0*(BDK*(B0K-2. 0*AOK»/(AOK*AOK*iBOK-AOK)**2>-D3UMI<l
DELA-ANR/ADR
AOKNEV=AOK-DELA
AOK=AOKNEW
CALL. FS UM( AO K.BO K.Tl.FS UM AN.FS UMBN.DS UMN)
BNR=-a*AOK/(BOE*(BOK-AOK))tFSUMBN
BDR=-CJ*AOK*(AOK-2. 0*BOK)/{BOK*BOKt(BOK-AOK)**2)-DSUMN 
DELB=BNR /BDR 
BOKNEV-BO K-DELB 
BOKsBOKNEV
IF«ABS(HOKNEW-BOK). LT. 1. E-?>. AND.

*<ABS(A0KNEV-AOK>. LT. 1. E-7» OO TO 17 
<30 TO 33 

17 RETURN 
END

C»»»»»»»»»»»»»»»»»»»»»»»»»»»

C SUBROUTINE FOR OENERATION OF RANDOM NUMBERS
SUBROUTINE RANDOM<IX,IY.IZ,RAND>
IX=17lRMOD<IX.177>-2R<IX^177>
IY=172*MOD<IY.17*»-3S*aYv''17c»
IZ=170*M0D<IZ.178>-<S3*aZy'17B>
IFUX. LT. O) XX-XXt302fS0
IF(XY. LT. 0> XY=IY+30307 
XF<XZ. LT. 0> XZ=XZ+S032S
RAND=AMOD(FLOAT<IX>/3O2£S0. 0-tFL0AT<XYL-'30307. O 

* FL0AT<XZ>/30323. O , 1.0 >
RETURN
END
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SUBROUTINE SCQ|lE(A0L,BOL.a.T4>
DIMENSION TKAOOO)
DOUBLE PRECISION ADER.BDER.ANEV.BNEV.DELAS.DELBS

* . ANR. ADR.BNR.B DR,AO L,BOL.a,Tl,PHEE,FS UM AS ,FS UMBS ,DS UMS
34 PHEE=2. 0/<B0L-A0L>**4*4. 20237

CALL FS UM(AO L.BO L.T4.FS UM AS .FS UMBS .DS UMS)
AN*=a*BOL/(AOL*<BOL-AOL))-rSUMAS
ADR=-<3*<BOL*<BOL-2. 0*AOL)1/(AOL*AOL*(BOL-AOL)**2)-0*AOL*

* BOL*PHEE 
DELAS=ANR/ADR 
ANEW=AOL-DELAS 
AOL=AMEV
CALL FSUM<AOL,BOL,T4,FSUMAS,FSUMBS,DSUMS>
PHEE=2. 0/(B0L-A0U**4*l. 20257 
BNK=-a*AOL/(BOL*(BOL-AOL»+FSUMBS
BD*--a*AOL*(AOL-2. 0*B0U/(B0L*B0L*(B0L-A0L>**2>-a* 

*AOL*BOL*PHEE 
DELBS=BNR /BDR 
BNEW=BOL—DELBS 
BOL=BNEW

40 IF«ABS(BNEW-BOL>. LT. 4. E-7>. AND. <ABS(ANEV-AOL). LT. 4. E-7»
OO TO 44 
<30 TO 34 

44 RETURN 
END
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