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(ap)

SET DIMENTION

DIMENTION X(900),Y(900),XPI 1(9,100),XP12(9,100)
*WSUML(9)1  UM2(9),WBARL(9,1),WBAR2<9. 1),H(100),W(100),
*PROB(900)1BDATAL(900),BDATA2(900).BOOTH 9,100),
*B00T2(9,100), B UML(9),BSUM2(9), BBARL(9,1),BBAR2<9,1)1
*D1FF(900),POP(901),BHL(100),BH2(100)

DOUBLE PRECISION

112

DOUBLE PRECISION sp(9,9),s31(9,9), 1(9,9),52(9,9),
*XlSUB3(9J00)1X28UBN9,100LX1SUBl(1009) X28UBlU00,9L
*WADDW(9, 1)1 UBW(9, 1), W1(9,1), 2(1, 1),0P(L,9),

*XPI(9,1), XTRAN(1,9) 1 TR(1,9),RR1(9,1),RR2(1,1L

*XTAX2J(9,100) X1SX2J(91100),xs12(9,1),
*UL(9,100),UUL(9,1),UU2(L,9)
*B1(1,9),B2(9,9),B3(9,9),B4(L,1),B5(9,9),B6(9,9)
*C1(9,1),C2(9,100),

*CTRAN(100,9). TAR(L1,1),CT(L1,9) FL1(9,1),F2(1,9),Fd4(1,1),

*F6( 1, 1), ONEMUE(9, 1),B1SUB3(9,100),B2SUB3(9,100)
*B1SUB1(100,9),B2SUBL(100,9),5S1(9,9),5S2(9,9),SSP(9,9),
*BSUBB(9,1),BADDB(9,1),BWI(9,1),BTRL(1,9),BTR2(1,9),

*B1 3(1,1) B2 3(1,1),BPI(9,1)BXPI(9,1)

REAL NORMAL
REAL SQMEAN
COMMON /SEED/IX/SELECT/KK

ALPHA = 2.0
IX = 973253
KK = 0

P = 9

NK = 100

N = NK*-1p

GG6 = NK+NK-3.0
GG2(NK+NK-2.0

GG4 = NK/(NK-1,0)*GG2)
RMSE = 0.
DMSE =

0
0.0
UMSE 0.0



803

101

121

141

113

BMSE = 0.0

DMEAM = 0.0
IGMA = 1.0

[ROUND = 100

DO 803 1 = 1,lp

ONEMUE(1,1) = 0.0
CONTINUE
WRITECS6,101)DMEAN?
FORMATC2X,»====== DMEAN2 = DELTA ==z=z===' 5X F10.4)
WRITE( , 121)1p
FORMAT(2X, ' ==
WRITECS6,141)NK
FORMAT(2X," ====== NO. OF SAMPLE ==z=z=== * 5X,15)

= INDEPENDENT VARIABLE , IP ===%*5X,15)

GENERATE DATA X a Y

10

11

12

DO 2000 M = 1, IROUND
DO 10 J3 = 1,N

Al = NORMAL(DMEAN, IGMA)
X(3) = Al

CONTINUE

DO 11 4 = I,NK

CALL SPECN(DMEAN2, IGMA,A2)
Y(4) = A2

CONTINUE

DO 12 = NK+1 N

A2 = NORMAL(DMEAN, IGMA)
Y() = A2

CONTINUE



R - METHOD

11 = 1
DO 5 13 = 1,1P
DO 5 12 = 1,NK
XPIL( 13, 12) = X(11)
XPI2(13,12) = Y<I1)
1= 11+1
5 CONTINUE
DO 30 15 = 1,IP
WSUMLc 15) = 0.0
M2(15) = 0.0

DO 30 14 = 1NK
UML(15) = ESUML(15) + XPI 1< 15, 14)

UM2(15) = ~ UM2(15) + XPI12(15,14)
30 CONTINUE
DO 33 | = 1,1p
WEAR1(1,1) = 0.0
BAR2(1,1) = 0.0
WSUBWCll) = 0.0
WADDW(1,1) = 0.0
WSWTRCL,1) = 0.0
33 COMTINUE

DO 40 16 = 1, 1Ip
WBARL(16,1)
WBAR2(16,1)

WSUML(16)/NK
WSUM2(16) INK

40 CONTINUE
DO 100 18 = 1INK
DO 100 17 = Ip
x1su53(17 18) = XPL11(17,18) - WBARL(I7,1)
X2SUB3( 17, 18) = XPI2( 17, 18) - WBAR2(I7,1)
XlSUBl(18 17) = X1SUB3(17, 18)
X2SUBL(18, 17) = X2SUB3(17, 18)

100 CONTINUE



115

DO 332 13 = 1,IP

DO 332 3 = 11IP
SP(13,33) =0.0
SI(13, ) =0.0
2013, ) =0.0

332 CONTINUE
CALL MULTC IP, IP,NK,X1sUB3, X1SUB1, s 1)
CALL MULT( IP, IP,NK,X2SUB3,6X2SUB1,S2)

DO 335 135 = 1, [P
DO 335 35 = 1, Ip
SPCI35, 5) = 1(135, 5)+S2CI135, 5)/GG?2

335 CONTINUE
CALL INVS(Ip,sp)
DO 110 19 = 1, 1Ip
WSUBWC19,1) = WBAR1cl9, 1)-WBAR2C19, 1)
WADDW(19,1) = CWBARLc 19, 1)+WBAR2C 19, 1))/2
110 CONTINUE
DO 120 111 = 1.1p
WSWTR(1,111) = wsUBW(111,1)
120 CONTINUE
DO 50 121 = 1,1p
WL(121,1) = 0.0
50 CONTINUE
CALL MULTCIp,1,1P, SP,WSUBW WI1)
DO 441 1108 = 1,NK
DO 435 11008 = 1,1p
XP1 (11008, 1) = 0.0
XTRANC 1, 11008) = 0.0
XP1 (11008,1) = XP11(11008, 1108)-WADDW( 11008, 1)
XTRANC 1, 11008 ) = XPICII008,1)
435 CONTINUE

201, 1) = 0.0
CALL MULTCL,1,Ip,XTRAN,WI1, 2)
HC1100) = 1

IF Cw2CL.1) .GT. 0.0) Hcl108) = 0
441 CONTINUE
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RMIS = 0.0
DO 462 1109 = | ,NK
RMI = RMIS+H(1109)
462 CONTINUE

RMI = RMIS/NK

METHOD
DO 500 ITT = 1,Ip
DO 500 JTT = 1,NK

UL(ITTITT) = 0
X1AX2JCITTITT) =0.0
X1SX2 (ITTITT)
C2<ITTITT) = 0
CTRAN(JTTATT) = 0.0
500 CONTINUE
DO 520 JJ26 = 1,NK
DO 510 1126 = 1,1P
UL(1126,J026) = X1SUB3(I 126,0J26)/(NK-1.0)
X1AX2JC 1126,3326) = (WADDWCI 126,1)*2)-U1(1125,3326)
X1SX2JC 1126,3326) = WSUBWCI 126,1)-UL(1126,3J26)
C2(1126,J026) = XPIX 1126,JJ26)-(XL1AX2J(1126,3026))/2
CTRANCJJ26, 1126) = C2(1126,JJ26)
510 CONTINUE
TAR(1,1) = 0.0
GETB4 = 0.
B4(1,1) = 0.0
DO 525 M10 = 1,Ip
DO 525 N10 = 1, 1p

0
0

B2(M10,N10) = 0.0
B3(M10,N10) = 0.0
B5CM10.N10) = 0.0

SJ1 (M10.N10) =0.0
525 CONTINUE

DO 526 M5 = 1,1p
B1(1,M5) = 0.0
CI(M5,1) = 0.0

UUL(M5,1) = 0.0
uu2(1,m5) = 0.0



XS12CM5,1) = 0.0

0
CT(1,M5) = 0.0

526 CONTINUE

580

530

520

DO 580 177 = 1,IP
bul(177,1) = XISUB3(177,1326)
UU2(1,177) = X1SUBL( 26,177)
XS12(177,1) = X1SX2JC177,3126)
CTCI, 177) = CTRANC 26, 177)

CONTINUE

CALL MULT(L, IP, IP,UU2,SP, B1)

CALL MULTCIp, Ip,1,UUL,B1,B2)

CALL MULT(IP,IP,IP,SP,B2,B3)

CALL MULT(L, 1, IP,BL,uul, B4)

GETB4 = 1.0-(B4(L1,1)*GG4)

DO 530 1126 = 1,IP

DO 530 J126 = 1, 1p
B5( 1126, 126) = (B3( 1126, 126)/GETB4)*GG4
B6( 1126,3126) = SPC 1126, 126)+B5( 1126,1126)
SJ1(1126, 126) = (GG6/GG2)$B6( 1126,J126)

CONTINUE

CALL MULTC 1P, 1, Ip,SJ1,XS12,¢c1)

CALL MULTCI, L, IP,CT,ClWSTAR)

(26) = 1

IF ( TAR(L,1) .GT. 0.0) WCJJ26) = 0

CONTINUE

UMIS = 0.0

DO 600 160 = 1, NK
UMI = UMIS+WC 160)

CONTI NUE

UMl = UMIS/NK

DS - METHOD

DS = 0.0
DSROOT = 0.0
DSMIS = 0.0
pouT = 0.0
RR2(1,1) 0.0

11
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po 700 170 = 1,1Ip
RR1(170,1) = 0.0
700 CONTINUE
CALL MULT(Ip, 1, IP,SP,WSUBW,RR1)
CALL MULT(ZL, 1, I'p,WSWTR,RR1,RR2)
DS = ((NK+NK-I1P-3.0)$RR2(1,1)/GG2
DSROOT = QRTCDS)
DOUT = ((DS/2)*(-1)/DSROOT
CALL NDTR(DOUT,DMI )

FINE CONDITIONAL ERROR RATE

F8 =
Fa( 1,
F6( 1
DO 800 180 =
Fl (180,1) = 0.0
F2(1,180) =0.0
0P <1, 180) = 0.0
800 CONTINUE
DO 801 | = 1,IP
FI(1,1) = -1*(ONEMUE<I, 1)-WADDW( I 11)
801 CONTINUE
DO 802 | = 1, 1p
F2(1,1) = FI(1,1)
802 CONTINUE
CALL MULT(L,1,IP,F2,RR1 F4)
CALL MULT(L, IP, Ip, WSWTR,SP , OP)
CALL MULT(L,L,IP,0P,RRL F6)
FOUT = F6( 1, 1)
F7 = SQRT(FOUT)
F§ = F4(1,1)/F7
CALL NDTR(F8,CRATE)



1000

1000

1001

1002

1005

B - METHOD
DO 1095 100 = 1,50
DIFF(100) = 0.0
DO 1000 | = 1,N

PROB(1) = 0.0
POP(1+1) = 0.0
BDATA1<1)
BDATA2(1)

CONTINUE

DO 1001 | = 1,N
PROB(1) = 0.0
POP(1+1)
BDATAL( |)
BDATA2CI) =

CONTINUE

DO 1001 |

DO 1001
BOOT 1
BOOT2(1

CONTINUE

POP(L) = 0.0

uu = 1.0/N

DO 1002 | = LN
prROB( 1) = I*uu
POP(1+1) = PROS(I)

CONTINUE

CALL REP(N,POP,BDATAIL)

CALL REP(N,Y,POP,BDATA?)

I 1
o o
o o

1 I
o o
o o

11P
1NK

I
N
I >
)

/‘\‘ ~ 1 11

OC)
OO

101 = 1
DO 1005 I = 1,1P
DO 1005 1INK

BOOT 1(1,J) = BDATAL( 101)

BOOT2(I, ) = BDATA2(I, )
101 - 101+1

CONTINUE
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1010

1011

1015

1030

1035

1045

DO 1010 | = 1,1p
BSUML(1) = 0.0
BSUM2(I) = 0.0
D0 1010 = I,NK
BSUML(1) = BSUML (1 H-BOOTI (1))
BSUM2(1) = BSUM2( 1)+B00T2( I,J)
CONTINUE

DO 1011 111 = 1,1p
BBARL(111,1)
BBAR2< 111,1)

CONTINUE

D0 1015 115 = 1,IP
BEAR1(115,1) = BSUML(L15)/NK
BBAR2(115,1) = BSUMZC I 15)/NK

CONTINUE

0.0
0.0

DO 1030 J30 = 1INK

DO 1030 130 = 1, 1P
B1SUB3(130,J30) =0.0
B2SUB3(130,J30) =0.0
B1SUB 1(J 30, 130) = 0.0
B2SUB1(J 30, 130) = 0.0

CONTINUE

DO 1035 = 1,NK

DO 1035 | = 1,1p
BISUB3(1,J) = BOOTH I,J)-BBARL( I, 1)
B2SUB3(1,J) = B0O0T2(1,J) - BBAR2(L,1)
BISUBL1(J,I) = B2SUB3(1,J)

CONTINUE

DO 1045 | = 1,IP

DO 1045 = 1,1IP
ss1(1,J) =0.0

2(1,3) =10.0
CONTINUE

CALL MULT(IP, IP,NK,BI1SUB3,B1SUB 1,55 1)
CALL MULT(IP,Ip, NK, B2SUB3, B2SUB1,$52)
DO 1050 | = 1,IP

BSUBB(1,J)
BADDB(I,J)

0.0
0.0



1050

1055

1065

1072

1070

DO 1050 L1IP
SSPCI, ) = 0.0
CONTINUE

DO 1055 | = 1,1Ip
BSUBBCI, ) = BBARKI, ) - BBAR2(I, )
BADDBCI, ) = (BBARL(L,1)+BBAR2(I,1))/2
DO 1055 = 1,IP
SSP(I, ) = (SSICI, ) + SS2(I, ))/GG2
CONTINUE
CALL INVS(IP,SSP)
DO 1065 165 = 1,lp
BW1(165,1) = 0.0
CONTINUE
CALL MULT(IP,1.1P,SSP,BSUBB,BW1)
DO 1070 170 = 1,NK
D0 1072 70 = 1, 1p
BPI(J70,1) = 0.0
BXPI( 70,1) = 0.0
BTRI( 1, 70) = 0.0
BTR2(L, 70) =0.0
BPI(J70,1) = BOOTL( 70,170)-BADDB(170,1)

BXPI ( 70, 1) = XPI K170, 170)-BADDB(J70, 1)
BTR( 1,J70) = BPI( 70,1)
BTR2(L, 70) = BXPI ( 70, 1)
CONTINUE
BIW3(L,1) = 0.0
B2W3(1,1) = 0.0
CALL MULT( 1,1, IP,BTRL, BWL, BIW3)
CALL MULT(L,1,1P,BTR2,BW1,B2W3)
BH1(170) = 1
IF (BIW3(L,1) .GT. 0.0) BHL(170) = 0.0
BH2(170) = 1
IF (BIW3(1,1) .GT. 0.0) BH2(170) = 0.0
CONTINUE
AMI 1= 0.0
AM 2 0.0



1085

1095

1100

DO 1085 185 = 1,NK
AMIST = AMISL + BH1(185)
AMI 2 = AMI 2 + BH2CI85)
CONTINUE
AMISI = AMISLINK
AMI 2 = AMIS2/NK
DIFF(100) = AMI 2 - AMIs1
CONTINUE
BMIS = 0.0
DIFBAR = 0.0
DO 1100 | = 1,100
DIFBAR = DIFBAR + DIFF(I)
CONTINUE
DIFBAR = DIFBAR/50
BMIS = RMIS + DIFBAR
RSO = 0.0
UsQ = 0.0
DSQ = 0.0
BSQ = 0.0
RSQ = SOMEANCRMIS.CRATE)
USQ = SOMEANCUMIS,CRATE)
DSQ = SQMEAN(DMI ,CRATE)
BSQ = SQMEAN(BMIS,CRATE)
RVMSE = RMSE + RSQ
UMSE = UMSE + USQ
DMSE = DMSE + DSQ
BMSE = BMSE + BSQ
CONTINUE

END 4 - METHOD
1

RMSE
UMSE
DMSE
BMSE

RMSE / ROUND
UMSE/ | ROUND
DMSE/I ROUND
BMSE/I ROUND

122



1107

111

1108

1109

WRITEC 6, 1107)

FORMAT(2X, *======= RMSE =====

WRITEC 6, 111 ) RVSE
FORMAT(2X, F10.6)
WRLTE(6, 1108)

FORMATC2X, ======= UMSE =====

WRITEC 6, 111)UMSE
WRITEC 6, 1109)

FORMATC2X, ======= DMSE =====

WRITEC6, 111)DMSE
WRITEC6,1110)

FORMATC2X, '======= BMSE =====

WRITEC 6, 111)BMSE

END PROGRAM

STOP
END

SUBROUTINE 'RANDOM

SUBROUTINE RANDcIX, 1Y, YFL)
1Y = IX * 65539

IF CIY) 5,6,6

1Y = TY + 2147483647 + 1

6 YFL = 1Y

YEL = YFL [ 2147483647
IX = 1Y

RETURN

END

123
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C
¢  FUNCTION NORMAL DISTRIBUTION

FUNCTION NORMAL( DMEAN , SIGMA )
REAL NOMAL
COMMON / SEED / IX / SELECT / kk
Pl = 3.1415926
kk .EQ. 1) GOTO 10
CALL RAND( IX , IY , YFL )

RONE = YFL
CALL RAND( IX , 1Y , YFL )
RTWO = YFL
ZONE = QRT( -2 * ALOG(RONE) * COS( 2 * Pl » RTWO )

ZTWO = SORT( -2 * ALOG(RONE) * IN( 2 * PI * RTWO )
NORMAL = ZONE * SIGMA + DMEAN

kk = 1
RETURN
10 NORMAL = ZTWO * SIGMA + DMEAN
kk = 0
RETURN
END
c
c SUBROUTINE SPECN
c
SUBROUTINE SPECNC DMEAN2, 1GMA2,AX )
COMMON | SEED / IX /| SELECT / kk
A= 0.0
D05 | =1, 12
CALL RAND(IX, 1Y , YFL )
A=A+ YRL
51 CONTINUE
AX = (A- 6 ) * SIGMA2 + DMEAN?
RETURN

END



125

SUBROUTINE SAMPLE WITH REPLACEMENT
SUBROUTINE REP( NN, ZEl1,ZE2,ZE3 )
COMMON / SEED / IX / SELECT / Kk
DIMENTION ZE1cNN) , ZE2(NN+1) 1 ZE3(NN)
DO 5008 108 = 1,NN
ZE3(108) =0.0
5008 CONTINUE
DO 5000 = 11NN
CALL RAND( IX , 1Y , YFL )
DO 5005 | =1, NN
IF (( YFL GT . ZE2(1)) .AND. ( YFL .
ZE2(1+1)) THEN
ZE3(J) = ZE1(I)
GOTO 5000
END |F
5005 CONTINUE
5000 CONTINUE
RETURN
END

SUBROUTINE STANDARD NORMAL DIST. FUNCTION

SUBROUTINE NDTR(X, D)
DOUBLE PRECISION A(5) 1 WPX(5)

Pl = 3.1415926

o = 0.2316419
FX = 0.0

XAB = ABS(X)

D =0.0

A(l) = 0.3193815
A(2) = -0.3565638
A(3) = 1.781478
Acd) = -1.821256
A(5)  1.330274
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DO 1500 115
WPX(115)
1500 CONTINUE

1,5
0.0

WPX(I) = I/( 1+P*XAB)

WPX(2) = WPX(1)**2

WPX(3) = WPX(1)**3

WPX(4) = WPX<1)**4

WPXc5) =  WPX( 1)**5

FX = (EXP(- (XAB*XAB)/2.0))/SQRT(2
PX = 0.0

D0 1501 | = 1,5

PX = PX + A(I) * WPX(I)
150 1 CONTINUE
IF <X) 12, 13, 13
12 D= FX ¥ PX
GOTO 14

13D= 1- (FX*PX)
14 RETURN
END

SUBROUTINE MULT

11

SUBROUTINE MULT( 111, KKK, LLL, AAL,BB1,cc )
DOUBLE PRECISION AAL(I11,LLL),BBL(LLL,KKK) ccl( 111, KKK)
D0 11 111 = 1,111
D0 11 KKI = L1KKK
CCL( 111, KKK) = 0.0
D0 11 LLL = I.LLL
CCL(L11,KKL) = CCI(111,KKL)+AAI<LI1,LLI>*BBL(LLL KK1)
CONTINUE
RETURN
END



555

18
20

25

SUBROUTINE INVERSE MATRIX

SUBROUTINE INVSCM.A)
DOUBLE PRECISION A (M ,M)
DO 20 K = 1,M

A(K,K) = -1.0/ACK,K)

DO 555 | = 1M

IFCI-K) 3,555,3

A(l,K) = -A(1,K)*A(K,K)
CONTINUE
DO 10 101 1
DO 10 JO1 =1
IF(( 10L-K )*( J01-K )) 9,10,9
A(101,J01) = A(101,J01 )-A<1011K)*A(K,J01)
CONTINUE

DO 20 J = 1M

IF (J-K) 18,20,18

ACK, ) = -A(K, )*A(K,K)

M
M

CONTINUE

D0 25 102 = 1M

D0 25 02 = 1M

A(102, 02) = =A(102,102)
CONTINUE

RETURN

END
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