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1

c**** MAIN 1 PROGRAM FOR NORMAL & SCALE DISTRIBUTION ******

INTEGER M,N,COUNT,IX

REAL SCNOR,NORMAL,AM,SD,C,P

COMMON /SEED/IX,KI/INO/MI,N/CORR/CORI,COR2,COR3,COR4

REAL IN(6,6),XTX(6,6),Y(100),XTY(10)

* MAXEIG (6),MINEIG (6),MSE,SUM(6),TMEAN(6)

* OBETA(6),RBETA(6),GBETA(6)

*1X(100,6),ERR(100),SXX(100,6),RSING (6,6)

DOUBLE PRECISION NOMSE(500),NRMSE(500),NGMSE (500)

*ISNOMSE, SNRMSE,SNGMSE

* ANOMSE,ANRMSE,ANGMSE

* SQNOMSE,SQNRMSE,SQNGMSE

VVNOMSE,VNRMSE VNGMSE

*55DNOMSE,SDNRMSE,SDNGMSE

DOUBLE PRECISION PNOR,PNOG,PNRO,PNRG,PNGO,PNGR

DOUBLE PRECISION COMSE(500),CRMSE(500),CGMSE(500)

* SCOMSE,SCRMSE,SCGMSE

*5ACOMSE,ACRMSE,ACGMSE

* SQCOMSE,SQCRMSE,SQCGMSE

*IVCOMSE,VCRMSE,VCGMSE

*1SDCOMSE,SDCRMSE,SDCGMSE

DOUBLE PRECISION PCOR,PCOG,PCRO,PCRG,PCGO,PCGR

OPEN(6,FILE = 'D:\FORTRAN\EIR 141.0UT")
£ 2.9.9.9.9.9.9.9,9.9.9.9.9.9, 9.9, 9. 9,09, 9,9 v.9.4 D 2.7.9.9.9.9.9.9.0.9.9.9.9.9.9,9. 9.7 . 9,9, 9,9.9,0.1
£ set value

M = 3.0
AM = 1.0

SD = 0.05

c =30

p = 0.05
COUNT=500
MI =M+l

E))*************m******** ngy sample SiZE FHxEFKAKEHK AR KIK

WRITE(6,3) AM,SD
3 FORMAT(2X,'NORMAL DISTRIBUTION *,
*2X,'MEAN ='F5.2,2X,'SD = ',F5.3)
WRTTE(6,4) C,P,AM,SD
4 FORMAT(2X,'SCALE-NORMAL DISTRIBUTION ',
* 2X,'SCALE = ',F5.2,2X,'/PERCENT =" F5.2,
* 2X/MEAN ='F5.2,2X,'SD ='IF5.2)



10

15

20

25

C******************* 6]']"’ CORRELATION EEE RS SRR EEEEEEEEEEE SRS

35 DO 401CO =1,6

45

50

55

DO5ISA=14
GOTO(10,15,20,25),ISA

N =10
GOTO 35
N =30
GOTO 35
N =50
GOTO 35
N =100

GOTO(45,50,55,60,65,70),ICO

COR1 =0.1
COR2 =0.01
COR3 =0.001

COR4 = 0.0001
GOTO 75
COR1 =0.3
COR2 =0.09
COR3 = 0.027
COR4 = 0.0081
GOTO 75
COR1 =0.5
COR2 = 0.25
COR3 =0.125
COR4 = 0.0625
GOTO 75

60 COR1 =0.7

65

70

COR2 =0.49
COR3 =0.343
COR4 =0.2401
GOTO 75
COR1 =0.9
COR2 =0.81
COR3 =0.729
COR4 = 0.6561
GOTO 75
COR1 =0.99
COR2 = 0.9801
COR3 =0.9703
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COR4 = 0.9650
75 KI1 =0.0
IX =2917142
grovrrnrirsrrrnrinsrrggip YALUE EQUAL ZERQ **#*krkrsstsnsrs
SNOMSE = 0.0
SNRMSE

0.0

SNGMSE = 0.0

SQNOMSE

0.0
SQNRMSE

0.0
SQNGMSE = 0.0

SCOMSE

il
o
o

SCRMSE =0.0
SCGMSE = 0.0

SQCOMSE = 0.0
SQCRMSE = 0.0
SQCGMSE = 0.0

KRK KK I KKK KA KAXKAKXAXKXAAXAAAXKAAAKXAAAK A A AR AR AKX AAAA AKX A AKX KA KA KA

WRITE(6,80) N ,M,COUNT,COR1
80 FORMAT(/,2X,'SAMPLE SIZES = ',13,2X,'VARIABLES=",12
*5,2X,'COUNT OF SIMULATION ='I3
* 2X,'BEGIN CORRELATION ='54.2)
CALL SIMX(X,TMEAN,SUM)
CALL STAND(X, TMEAN,XTX,SXX,SUM)
CALL EIGEN(XTX,MAXEIG,MINEIG)
CALL ROPT(XTX,RSING)
£axrkrby Kk ARHRRERFRE  SED CALL INVERSE MATRIX *%%**ssksssassns
DO 85 J=1,M1
DO 85 K=1,M1
IN(K,J) = XTX(K,J)
IN(J,K) = XTX(J.K)
85 CONTINUE
DO 90 K=1,M1
IF (IN(K,K)) 90,95,90
95 WRITE(6,105)
105 FORMAT(TN(K,K) HAS ZERO ON DIAGONAL')
STOP
90 CONTINUE
CALL INMA(IN)

dhhkhhkhhkkkkkkkkkhkhhhhhhhhhhhkhkhkhkhh-k-khkhhhhkkhkhhhhrrkhkhhhkxrkhkhhx
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EX) 110 | = 1,2
IF (ILEQ.I) THEN
EX) 115 K = 1,COUNT
EX) 120 J = 1,N
ERR(J) = NORMAL(AM,SD)
120 CONTINUE
CALL SIMY(Y,SXX,ERR,MAXEIG)
*kkkkkkkkhkkkkkkkkkkkhkkkhkkikNkkkkkkk "ﬁ‘j‘*‘j*’*h“hﬂkﬂ
CALL BOLS(IN,SXX,XTY,Y,OBETA)
CALL BMSE(OBETA ,MAXEIG,MSE)
NOMSE(K) = MSE
P R R KRR KRR AR KA g Dy e e ¢
CALL BRID(RSING ,XTX,XTY,RBETA)
CALL BMSE(RBETA,MAXEIG,MSE)
NRMSE(K) = MSE
Nkkhkhkhhkhkkhhkhkhhkhhkhhhkhdhkhkhkdhkhkkx (SARROTE *kkkkkhkkkkkkkkkkk
CALL BGAR(OBETA,SXX,Y,GBETA)
CALL BMSE(GBETA,MAXEIG,MSE)
NGMSE(K) = MSE
Q********************** Sujy{ MSE *kkkkkkkkkkkkkkkkk
SNOMSE = SNOMSE + NOMSE(K)
SNRMSE = SNRMSE + NRMSE(K)
SNGMSE = SNGMSE + NGMSE(K)
Q********************** average MSE *kkkkkkkkkkkkkk
ANOMSE = SNOMSE/FLOAT(COUNT)
ANRMSE = SNRMSE/FLOAT(COUNT)

ANGMSE = SNGMSE/FLOAT (COUNT)

Fohkkkkkkkkkkkkkhhk kK kkk Kk E kkkkkkkkhkkkkhkkkk

square MS

SQNOMSE = SQNOMSE + NOMSE(K)**2
SQNRMSE = SQNRMSE + NRMSE(K)**2
SQNGMSE = SQNGMSE + NGMSE(K)**2

Forkkkkkkkkkhkkkkkhhkkkkkk E kkkkkkhkkkkhkkk

variance MS

VNOMSE = (SQNOMSE-(COUNT*(ANOMSE**2))) /FLOAT(COUNT-1)

VNRMSE = (SQNRMSE-(COUNT*(ANRMSE**2)))/FLOAT(COUNT-1)

VNGMSE = (SQNGMSE-(COUNT*(ANGMSE**2)))/FLOAT(COUNT-I)
£ KKK R KRR KRR RRRRRRAAAAAN, Standard DEVATION MS E **tsksssssss

SDNOMSE = DSQRT(VNOMSE)

SDNRMSE = DSQRT(VNRMSE)

SDNGMSE = DSQRT(VNGMSE)

Ck********************************************************
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194

PNOR = (ANRMSE-ANOMSE)/ANOMSE)*100
PNOG = ((ANGMSE-ANOMSE)/ANOMSE)*100
PNRO = (ANOMSE-ANRMSE)/ANRMSE)* 100
PNRG = (ANGMSE-ANRMSE)/ANRMSE)*100
PNGO = ((ANOMSE-ANGMSE)/ANGMSE)* 100
PNGR = ((ANRMSE-ANGMSE)/ANGMSE)*100
Bk4c*4tk>\*4c*k******* kkkkkkkkkkkkkkkkkkhkhkkkkkhkhkkhkkkkhkhkhkhkk kkkkkkkk
115 CONTINUE
WRITE(6,125) ANOMSE,ANRMSE , ANGMSE
125 FORMAT(2X,'AV OLS= ',F20.10,2X,'AV RID= ',F20.10
* 2X,'AV GAR= 'F20.10 )
WRITE(6,130) SDNOMSE,SDNRMSE,SDNGMSE
130 FORMAT(2X,'SD OLS= ',F20.10,2X,'SD RID= ',F20.10
* 2X,'SD GAR= ',F20.10)
WRITE(6,135) PNOR,PNOG
135 FORMAT(2X,'MOLS&RID= ',F20.10,2X,'MOLS&GAR=",F20.10)
WRITE(6,140) PNRO,PNRG
140 FORMAT(2X,'MRID&OLS = ',F20.10,2X,'MRID&GAR=",F20.10)
WRITE(6,145) PNGO,PNGR
145 FORMAT(2X,'MGAR&OLS = ',F20.10,2X,'MGAR&RID="'F20.10)
ELSE
DO 150 K = 1,COUNT
DO 155 | = 1,N
ERR(J) = SCNOR(C,P,AM,SD)
155 CONTINUE
CALL SIMY(Y,SXX,ERR,MAXEIG)
e SO0 7T R o th R ETRD SAE
CALL BOLS(IN,SXX,XTY,Y,OBETA)
CALL BMSE(OBETA,MAXEIG,MSE)
COMSE(K) = MSE

Jok e e ek e e e e RN e e e e e ek e ek ek e ke Kok okok ok Kk ok ok Kk ok kK kkk

CALL BRID(RSING ,XTX,XTY,RBETA)
CALL BMSE(RBETA,MAXEIG,MSE)
CRMSE(K) = MSE

£* ¢r4§_\'4**4********************** GARROTE kkkkkkkkkhkkkkkkkkx

CALL BGAR(OBETASXX,Y,GBETA)
CALL BMSE(GBETAMAXEIGMSE)
COMSE(K) = MSE

£**M****M*4***** SGYI T\A$ kkkkkkkkkkhkkkkkkx

SCOMSE = SCOMSE + COMSE(K)



SCRMSE = SCRMSE + CRMSE(K)
SCGMSE = SCGMSE + CGMSE(K)
L PT T SNURY | Spveeve—
ACOMSE = SCOMSE/FLOAT(COUNT)
ACRMSE = SCRMSE/FLOAT(COUNT)
ACGMSE = SCGMSE/FLOAT(COUNT)
square MSE sxsessinscsns
SQCOMSE = SQCOMSE + COMSE(K)**2
SQCRMSE = SQCRMSE + CRMSE(K)**2
SQCGMSE = SQCGMSE + CGMSE(K)**2
Pokbiacbotoaootonbioek \ o Lianca VISE #kkkstiees
VCOMSE = (SQCOMSE- (COUNT* (ACOMSE**2)) ) [FLOAT(COUNT-1)
VCRMSE = (SQCRMSE- (COUNT* (ACRMSE**2) ) ) [FLOAT(COUNT-1)
VCGMSE = (SQCGMSE- (COUNT* (ACGMSE**2)) ) /[FLOAT(COUNT-1)
0 * Pryriekikyikcbcnk standard divation mse ki
SDCOMSE = DSQRT(VCOMSE)
SDCRMSE = DSQRT(VCRMSE)

SDCGIMSE = DSORT(VOGMSE)

(ACRMSE-ACOMSE)/ACOMSE)* 100
(ACGMSE-ACOMSE)/ACOMSEY* 100
(ACOMSE-ACRMSE)/ACRMSE)* 100
(ACGMSE ACRMSE)/ACRMSE)* 100
(ACOMSE-ACGMSE)/ACGMSE)* 100
(ACRMSE ACGMSE)/ACGMSE)* 100

£

—~ e~ — ——~

—_

150 CONTINUE
WRITE(5,160) ACOMSE, ACRMSE, ACGMSE
160 FORMAT(2XAV OLS= " F20.102,'AV RID= " F20.10
*2X AV GAR= " F20.0 )
WRITE(5,165) SDCOMSE SDCRMSE, SDCGMSE
165 FORMAT(2X,'SD OLS=" F20.10,2X,'SD RID="F20.10
* X'SD GAR= ' F20.10)
WRITE(5,170) PCORPCOG
170 FORMAT(2X, MOLSERID= ' F20.10,2X, MOLS&GAR="F20.10)
WRITE(6,175) PCROPCRG
175 FORMAT(2X, 'MRIDEOLS="F20.10,2X, MRID&GAR="F20.10)
WRITE(5,180) POGOPCGR
180 FORMAT(2X, MGAREOLS="F20.10,2X MGARERID="F20.10)
ENDIF



110 CONTINUE

40 CONTINUE

5 CONTINUE
STOP
END

2

Ceekinnitk main 9 PROGRAM FOR LOG-NORMAL & WEIBULL *+eeiik

INTEGER MN.COUNT,IX

REAL LOGNOR WEIBUL,AL BE

COMMON /SEED/IX, KLINOIMLN/CORRICORL,COR?,COR3,COR4

REAL IN(6,6),XTX(6,6),Y(100),XTY(10)

*MAXEIG(6), MINEIG(6),MSE,SUM(6), TMEAN(6)

* OBETA(6),RBETA(6),GBETA(5)

%X (100,6),ERR(100), SXX(100,6)RSING(6,6)

DOUBLE PRECISION LOMSE (500),LRMSE(500),LGMSE(500)

*35 OMSE, SLRMSE, SLGMSE

* ALOMSE,ALRMSE, ALGMSE

*BOLOMSE, SQLRMSE, SQLGMSE

*/LOMSE VLRMSE VLGMSE

* SDLOMSE SDLRMSE,SDLGMSE

* PLOR PLOG, PLRO, PLRG,PLGO,PLGR

DOUBLE PRECISION WOMSE({500), WRMSE(500), WGMSE(500)

HE\WOMSE, SWRMSE, SWGMSE

* AWOMSE AWRMSE AWGMSE

* SOWOMSE SQWRMSE SQWGMSE

*5\WWOMSE, VWRMSE VWGMSE

*EDWOMSE, SDWRMSE, SDWGMSE

*PWOR PWOG,PWROPWRG PWGOPWGR

OPEN(6,FILE = 'D:\FORTRANIEIR142.0UT)
£*************************** g”'ﬂVALUES kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk

M=30

AM = 0.0

SD = SQRT(0.05)

AL =10

BE =5.0

COUNT=500

MI =M+l

N

QP sample size ety
WRITE(6,3) AM,SD
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3 FORMAT(2X," LOG-NORMAL DISTRIBUTION ' 2X'MEAN =" F5.2
*2X'SD =" F5.2)
WRITE(64) ALBE
4 FORMAT(2X'WEIBUL DISTRIBUTION ' 2X,'SCALE ="F83,
*X,'SHAPE="F83)
DO 5 ISA=L4
GOTO(10,15,20,25),ISA
10 N=10
GOTO 35
15 N=30
GOTO 35
20 N=50
GOTO 35
25 N=100
Feeeey ook i CORRELATION -+ vvresvvrenrvnreninins
35 D040 1C0= 16
GOTO(45,50,55,60,65,70),1CO
45 CORL =0.1
COR? = 0.01
COR3 = 0.001
COR4 = 0.0001
GOTO 75
50 CORL =0.3
COR2 = 0.09
COR3 = 0.027
COR4 = 0.0081
GOTO 75
55 CORL =05
COR2 = 0.25
COR3 =0.125
COR4 = 0.0625
GOTO 75
60 CORL =07
COR? = 0.49
COR3 = 0343
COR4 = 0.2401
GOTO 75
65 CORL =0.9
COR? = 0.81
COR3 = 0.729



CORY = 0.6561
GOTO 75

70 CORL = 0.9
COR? =0.9801
COR3 = 09703
COR4 = 09650
GOTO 75

75 Kl =0.0
IX = 2917142

Q********************** YALUE equal ZERO kkkkkkkkkkkkkkkkk
SLOMSE = 0.0
SLRMSE = 0.0
SLGMSE = 0.0
SQLOMSE = 0.0
SOLRMSE = 0.0
SQLGMSE = 0.0
SWOMSE =0.0
SWRMSE = 0.0
SWGMSE =00
SQWOMSE = 0.0
SOWRMSE = 0.0
SOWGMSE = 0.0

WRITE(5,80) N 3,COUNT,CORL
80 FORMAT(,2X,'SAMPLE SIZES =" 13,2X, VARIABLESA, 12
%5 2X,'COUNT OF SIMULATION ='13
*7X"BEGIN CORRELATION =' F4.2)
CALL SIMX(X, TMEAN,SUM)
CALL STAND(X, TMEAN,XTX,SXX,SUM)
CALL EIGEN(XTX, MAXEIG, MINEIG)
CALL ROPT(XTXRSING)
( kit ks (JSED) CALL INVERSE MATRIX, e
DO 85 J=1ML
DO 85 K=1,M1
IN(K,J) = XTX(K.J)
INJK) = XTX(IK)
85 CONTENUE
DO 90 K=1,M1
IF (IN(K,K)) 90,95,90
95 WRITE(6,105)



105 FORMAT(IN(K,K) HAS ZERO ON DIAGONAL)
STOP
90 CONTINUE
CALL INMA(IN)

G*r* ** *k ok ok ok Bk K ok ok ok Bk kkk ek k ok ok ok B ok ok K kk ok Kk kK kK

DO 1101 = 1,2
IF (LEQ.I) THEN
DO 115 K = 1,COUNT
1X) 120 J= 1N
ERR(J) = LOGNOR(AM,SD)
120 CONTINUE
CALL SIMY(Y,SXX,ERR MAXEIG)

CALL BOLS(INSXX,XTY,Y,0BETA)
CALL BMSE(OBETA, MAXEIG, MSE)
LOMSE(K) = MSE
CALL BRID(RSING XTX XTY,RBETA)
CALL BMSE(RBETA MAXEIGMSE)
LRMSE(K) = MSE
CALL BGAR(OBETASXX,Y,GBETA)
CALL BMSE(GBETAMAXEIG,MSE)
LGMSE(K) = MSE
(ko koo ME oo
SLOMSE = SLOMSE + LOMSE(K)
SLRMSE = SLRMSE + LRMSE(K)
SLGMSE = SLGMSE + LGMSE(K)
e er e s average MSE veeevuuiines
ALOMSE = SLOMSE/FLOAT(COUNT)
ALRMSE = SLRMSE/FLOAT(COUNT)
ALGMSE = SLGMSE/FLOAT(CO'\hJSI\IET)
SQLOMSE = SQLOMSE + LOMSE(K)**2
SQLRMSE = SQLRMSE + LRMSE(K)**2
SQLGMSE = SQLGMSE + LGMSE(K)**2
it VARIANCE MSE -+ cvv s
VLOMSE = (SQLOMSE- (COUNT* (ALOMSE**2))) [FLOAT(COUNT-1)
VLRMSE = (SQLRMSE-(COUNT* (ALRMSE**2)))/FLOAT(COUNT-)
VLGMSE = (SQLGMSE- (COUNT* (ALGMSE**2))) IFLOAT(COUNT-1)

*****************




(ki standard divation MSE

SDLOMSE = DSQRT(VLOMSE)
SDLRMSE = DSQRT(VLRMSE)
SDLGMSE = DSQRT(VLGMSE)
C*****************,l***, COMPARISON ON 3 METHOD ***********»8
PLOR = ((ALRMSE-ALOMSE)/ ALOMSE)* 100
PLOG = ((ALGMSE-ALOMSE)/ALOMSE)* 100
PLRO = ((ALOMSE-ALRMSE)/ALRMSE)* 100
PLRG = ((ALGMSE-ALRMSE)/ALRMSE)* 100
PLGO = ((ALOMSE-ALGMSE)/ALGMSE)* 100
PLGR = ((ALRMSE-ALGMSE)/ALGMSE)* 100
115 CONTINUE
WRITE(5,125) ALOMSE,ALRMSE,ALGMSE
125 FORMAT(2X,'AV OLS="F20.10,2X,'AV/ RID= "F20.10
* 2X'AV GAR=",F20.10 )
WRITE(5,130) SQLOMSE,SQLRMSE,SQLGMSE
130 FORMAT(/2X,'SQUARE MSEFOROLS ~ ='F30.25
* 12X 'SQUARE MSE FOR RIDGE =" F30.25
WRITE(5,135) PLORPLOG
135 FORMAT(2X'MOLS&RID= ' F20.10,2X,MOLS&GAR= ' F20.10)
WRITE(5,140) PLROPLRG
140 FORMAT(2X,'MRID&OLS= ' F20.10,2X ' MRID&GAR= ' F20.10)
WRITE(6,145) PLGOPLGR
145 FORMAT(2X,'MGAR&OLS= " F20.10,2X 'MGAR&RID= ' F20.10)
FLSE
DO 150 K = 1,COUNT
DO 155 1=1N
ERR(J) = WEIBUL(AL BE)
155 CONTINUE
CALL SIMY(Y,SXX,ERR MAXEIG)

E***************'k'k***** *****I OLS

— — — =

********************

CALL BOLS(IN,SXXXTY.Y,OBETA)
CALL BMSE(OBETA,MAXEIG,MSE)
WOMSE(K) = MSE

C* kkkkkkkkkkkkkkkkkkkkkkkkkkk RI D

******************

CALL BRID(RSING XTX,XTY,RBETA)
CALL BMSE(RBETAMAXEIG,MSE)
WRMSE(K) = MSE

0 kkkkkkkkkkkkkkkkkkkkkkkk (J ARROTE

*****************



CALL BGAR(OBETASXX,Y,GBETA)
CALL BMSE(GBETAMAXEIG,MSE)
WGMSE(K) = MSE
e s 3 3R s s esesee e
SWOMSE = SWOMSE + WOMSE(K)
SWRMSE = SWRMSE + WRMSE(K)
SWGMSE = SWGMSE + WGMSE(K)
E*k******'k"k******'k****** AVERAGE MSE kkkkkkkkkkkkkkk
AWOMSE = SWOMSE/FLOAT(COUNT)
AWRMSE = SWRMSE/FLOAT(COUNT)
AWGMSE = SWGMSE/ FLOAT(COUNT)
E*********************** SQU ARE MSE *kkkkkkkkkkkkk
SOWOMSE = SQWOMSE + WOMSE(K)**2
SQWRMSE = SQWRMSE + WRMSE(K)**2
SQWGMSE = SQWGMSE + WGMSE(K)*2
£*********************** VARl ANCE MSE *kkkkkkkkkkkkx
VWOMSE = (SQWOMSE- (COUNT* (AWOMSE**2))) [FLOAT(COUNT-1)
VWRMSE = (SQWRMSE- (COUNT (AWRMSE**2) ) [FLOAT (COUNT-1)
VWGMSE = (SQWGMSE- (COUNT*(AWGMSE**2))) [FLOAT(COUNT-1)
e e e raeiia standard DIVATION MSE#tetieik
SDWOMSE = DSQRT(VWOMSE)
SDWRMSE = DSQRT(VWRMSE)
SDWGMSE = DSQRT(VWGMSE)
kg ik ok ek COMPARISON ON 3 METHOD #seer
PWOR ((AWRMSE-AWOMSE)/AWOMSE)* 100
WWOG = ((AWGMSE-AWOMSE)/AWOMSE)* 100
PWRO ((AWOMSE- AWRMSE)/AWRMSE)* 100
PWRG = ((AWGMSE-AWRMSE) AWRMSE)* 100
PWGO = ((AWOMSE-AWGMSE)/ AWGMSE)* 100
PWGR = ((AWRMSE-AWGMSE)/AWGMSE)* 100
T oot A A s
150 CONTINUE
WRITE(6,160) AWOMSE, AWRMSE AWGMSE
160 FORMAT(2X,'AV OLS= 'F20.10,2X,'AV RID=" F20.10
* 2X'AV GAR="F20.10 )
WRITE(6,165) SDWOMSE, SDWRMSE SDWGMSE
165 FORMAT(2X'SD OLS= ",F20.10,2X,'SD RID= ",F20.10
* 2X'SD GAR= ",F20.10)
WRITE(6,170) PWORPWOG
170 FORMAT(2XMOLS&RID= ' F20.10,2X MOLS&GAR= ' F20.10)



WRITE(6,175) PWROPWRG
175 FORMAT(2X,'MRID&OLS="F20.10,2X,'MRID&GAR= *,F20.10)
WRITE(6,180) PWGO,PWGR
180 FORMAT(2X'MGAR&OLS= ',F20.10,2X,' MGAR&RID= ",F20.10)
ENDIF
110 CONTINUE
40 CONTINUE
5 CONTINUE
STOP

Q kkkhkkkhkkkhkkkhkkhkkkhhkkhhkhkhhkhkkhhhkkhhhhhhhhkhhhhhhhhhhhhhhhhdhhdrxhhxdhddhrdhhhrhhxd

coeek SUBROUTINE FOR SIMULATE INDEPENDENT VARIABLES et
SUBROUTINE SIMX(X, TMEAN.SUM)
REAL NORMAL
COMMON /SEED/IX, KIINO/MIN/CORR/CORI,COR2,COR3,CORA
REAL SUM (6), TMEAN(6),X(100,6),Z(L00,7)
DO 10J=2ML+1
DO101=1N
Z(1,3) =00
Z(1,J) = NORMAL(0.0,1.0)
10 CONTINUE
prwnikikiik ) NDEPENDENT VARIABLES bbbttt
DO 15 J=LML
IF (JEQ.l) THEN
D020 1= 1N
X(1J) = 10
20 CONTINUE
ENDIF
IF (J.GE.2AND.J.LE.4) THEN
DO 25 1=1N
X(1J) = SQRT(-CORI*Z(1,J}+SQRT(COR2)*Z(15)
25 CONTINUE
ENDIF
C******************** 5 INDEPENDENT VARI ABLES********************
IF (JGT.4) THEN
DO 30 1=LN
X(1,J) = SORT(-COR3)*Z(1,J)+SQRT(CORA*Z(1,7)
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30 CONTINUE
ENDIF
15 CONTINUE

?M******************£/\jjA CORRELAT' ON****************************

CALL CORRE(X, TMEAN,SUM)
RETURN
END

¢ ** ek SUBROUTINE for compute correlation ok
SUBROUTINE CORRE(X, TMEAN,SUM)
COMMON /NO/MI.N
REAL TMEAN(6),SUM(6),X(100,6)
DOUBLE PRECISION XATXA(100,6),XA(100,6),5SA(6),CORX(6,6)
DO 30 J=2,M1
SUM(J) =0
DO 35 1=1N
SUM(J)=SUM(JI)+X(1,J)

35 CONTINUE

30 CONTINUE
DO 40 J=2M1
TMEAN(J)=SUM(J)/FLOAT(N)

40 CONTINUE
DO 45 J=2M1
DO 45 1=IN
XA(,J)=X(1,J)-TMEAN(J)

45 CONTINUE
DO 50 J=2,M1
SSA(J)=0
DO 55 1=1N
SSA(J)=SSA(J)+XA(I,J)*XA(l,J)

55 CONTINUE

50 CONTINUE
DO 65 J=2M1
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DO 65 K=2,ML

XATXA(JK)= 0.0

DO 70 =L N

XATXA(JK) = XATXAQK)J#XA(LI*XA( K)
70 CONTINUE

XATXA(K JI=XATXAGK)
65 CONTINUE

BX) 75 J=2 ML

DO 75 K=2,M1

CORX(JK) = XATXA(J,K)ISQRT(SSA(J)*SSA(K))
75 CONTINUE

RETURN

END

oy kkkkkkkkk kkkkkkkkkhkkkhkkhkhkkhkhkkhkhhkkh doekhkkkhkhhhhkhkhhk kkkxkx *3*-*A1\‘kk»\***

Q**** *5* subroutine for build standardize X ¥k
SUBROUTINE STAND(X, TMEAN XTX,SXX,SUM)
COMMON /NO/MI,N
REAL XTX(6,6), TMEAN(6),SUM(6),X(100,6),5X X(100,6)
DOUBLE PREaSION SQX(6),SDX(6),SUMX XBAR
SUMX =0.0
DO 5J=2,MI
SUMX = SUMX + SUM(J)

5 CONTINUE
XBAR = SUMX/FLOAT(N*(MI-I))

DO 10J=2MI

SQX(J) =0.0

DO101=1N

SQX(J) = SQX(J) + X(1,9)*X(1,J)
10 CONTINUE

EX) 20 J = 2,MI

SDX(J) = DSQRT((SQX(J)-(N*TMEAN(J)**2))/FLOAT(N-I))
20 CONTINUE

DO 25 J=1M1

IF(J.EQ.I) THEN

DO301=1N

SXX(1,J) =10
30 CONTINUE

ELSE
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D03 = 1N

SXX(1J) = (X(1,J)-TMEAN(3))/SDX(J)
35 CONTINUE

ENDIF
25 CONTINUE

DO 40 J=L ML

DO 40 K=, ML

XTX(JK)= 0.0

DO 45 1=

XTX(IK) = XTX(K)#SXX(1LI*SXX(1 K)
45 CONTINUE

XTX(K J=XTX(IK)
40 CONTINUE

RETURN

END

Q* kkkkkkkkkkhkkkhkkhkkhkkhhkkhkkhkkhkkhhkhkkhhkrhhkhkhkkhkkhhkhkhkkhkkhkhkkhkkhkkhkkhkkkx

SRR SUBROUTINE FIND MAX EIGEN VALUE & VECTOR #reeieik
SUBROUTINE EIGEN(XTX MAXEIG, MINEIG)
COMMON /NO/MIN
REAL MAXEIG(8) MINEIG(6). XTX(6,6),LAMDA(6), EIG(6.6)
REAL MAX, MIN
CALL EIGE(XTX,LAMDAEIG)

E*******k********** FlND M AX ElGENVALUE kkkkkkkkkkkkkkkkk
MAX = LAMDA()
DO51=2,M
IF(LAMDA(I).GT.MAX) MAX = LAMDA()

5 CONTINUE
DO 10 L= 1ML
IF (LAMDA(L).EQMAX) THEN
DO 15 | = LML
MAXEIG(1) = EIG(1,1)

15 CONTINUE
ENDIF

10 CONTINUE

E*****»**‘k*'k*****k* M]N EIGENVALUE kkkkkkkkkkkkkkkkk
MIN = LAMDA()
D020 1=2,MI
IF(LAMDA(I)LT.MIN) MIN = LAMDA()

20 CONTINUE



DO 25 L= 1ML
IF (LAMDA(L).EQMIN) THEN
DO 30 = LML
MINEIG(l) = EIG(1,3)
30 CONTINUE
ENDIF
25 CONTINUE
RETURN
END

CV*** kkkkkkkkkkkkkhkkkhkkhkk ok kkhkkkkhkhkkkhkkhkkkhkkhkkhkkhkhkhkhkkhkkhkkhkkhkkhkhkkkhkkkk

REPT SUBROUTINE FIND EIGEN VALUE & VECTOR ek
SUBROUTINE EIGE(XTX,LAMDAEIG)
REAL XTX(6,6),LAMDA(8) EIG(6.6)
DOUBLE PRECISION AX (6,6),E1(6),ATA(6,6)
REAL MAX, MIN
COMMON /NO/MIN
NB = 1.0
NK = 5.0
ERR =0.000001
DO 5 1=1 M
DO 5 J=1,M1
ATA(LJ) =XTX(1,J)

5 CONTINUE
DO 10 1=LMI
DO 10 J=1,M1
IF (1EQ.J) THEN
AX(1J) = 10
ELSE
AX(1,J) =00
ENDIF

10 CONTINUE
DO 15 NB = INK
MD = M|-1
DO 20 1=1,MD
M =141
DO 20 J=MIML
XA = 0.0
IF (DABS(ATA(I,J)).GT ABS(XA)) THEN
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Il =1
1=
XA = ATA(1))
ENDIF
51 =0.0
52200
5320.0
$5=0.0
8=0.0
IF (XANE.O) THEN
51 = ATA(IL11)-ATA(JLJ1)
52 = ABS(SI)/2.0
53 = DSQRT(S2H*2+ATA(ILJ1)**2)
54 = SQRT(2.0)*SQRT(L+52/S3)
= 1/S4
6= ATA(LJI)
7 = %35
8= [ 7
IF(SI.LT.0) THEN
S8 = (-1)*S8
ENDIF
ENDIF
DO 25 K = LML
IF ((K.NE.I).AND.(K.NE.JI)) THEN
TL = ATA(ILK)*S5 + ATAQLK)*S8
T2 = ATA(JLK)*S5 - ATA(IL,K)*S8
ATA(ILK) =TL
ATA(JLK) =T2
ENDIF
CONTINUE
TL = ATA(IL11)*S5+%2 + 2*ATA(IL,J1)*S5%58 + ATA(J1,J1)*S8+*2
T2 = ATA(IL11)¥S8+%2 - 2*ATA(IL,J1)*S5%S8 + ATAQIL, )* 542
ATA(ILI1) =TI
ATA(JLID) =T2
ATA(ILJ1
ATA(JLIL
D030 L = LML
ATA(LI1) = ATA(ILL)
ATA(LJ1) = ATAQILL)
TI = AX(L,10)*S5 + AX(L,J1)*S8

) =00
) =00
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T2 = AX(LJIASS - AX(L,11)*S8
AX(LID) =TI
AX(LJY) =T2
30 CONTINUE
IF((NB.GE.NK).OR (ABS(XA).LE.ERR)) GOTO 35
20 CONTINUE
GOTO 15
15 CONTINUE
35 MAX =00
MIN = 9E9
1X) 40 1= LML
EI(l) = ATA(L)
IF(E1(1) GE.MAX) THEN
MAX = EI(1)
PMAX =1
ENDIF
IF(EI(1).LE.MIN) THEN
MIN = EI()
PMIN = |
ENDIF
10 CONTINUE
DO 45 | = LML
LAMDA() = ATA()
45 CONTINUE
D050 J=L ML
IF ((J.EQPMAX).OR (JEQPMIN)) THEN
D055 1= LML
EIG(LL) = AX(IPMAX)
55 CONTINUE
DO60 | = LML
FIG(1,3) = AX(I,PMIN)
60 CONTINUE
ENDIF
50 CONTINUE
RETURN
END

Q******************* khkkkkhkhkhkkhk kkkhkkhkhkkhhhkhhkhkhhkhhhkhhhkhhhkhkkhhkkhkkkhkkkhxkhdxx

Cromeesens SUBROUTINE FOR COMPUTE INVERSE MATRIX e



SUBROUTINE INMA(IN)

COMMON INO/MIN

REAL IN(6.5)

D05 K=1LML

IN(KK)= -LO/IN(K K)

DO 10 1=1MI

IF (1-K) 15,1015
15 IN(LK) = -IN(LKJ¥IN(K K)
10 CONTINUE

DO 30 =L, M|

DO 30 J=L ML

IF ((1-K)¥(3-K)) 35,30,35
35 IN(1,J) = IN(LI)-IN(LK)*IN(K,J)
30 CONTINUE

D05 J=L ML

IF (3-K) 405,40
40 INK.J) = -IN(K JPFIN(K K)
5 CONTINUE

DO 45 =1 M|

DO 45 J=1 ML

IN(LJ)=-IN(1,J)
45 CONTINUE

RETURN

END

e verevvvsnneesns e B UTRENFUV TINBIRE rerrenens .

k
G GUBROUTINE FIND K FOR RIDGE METHOD etk
SUBROUTINE ROPT(XTX,RSING)
REAL XTX(6,6),RSING(66),IN(6,6),A 0PT
DOUBLE PREOSION SING(,6),LAM(6.6)
* MULXTX(6,6), TRACE(500)
COMMON INO/MIN
D05 A=0.001,30,0.001
DO 10 1= LML
DO 10J = LML
IF (IEQ.) THEN
SING(J) =A
ELSE
SING(1,J) =0.0



ENDIF

10 CONTINUE

DO 151 = LML
DO 15.J= 1ML
LAM(1,J) = XTX(1,)+SING(1,)

15 CONTINUE

DO 20 J=1ML
DO 20 K=L ML

IN(K.J) = LAM(K,)
ENJK) = LAMIK)

20 CONTINUE

DO 25 K=L ML
IF (IN(K.K)) 25,30,25

30 WRITE(6,3)
35 FORMAT('IN(K ) HAS ZERO ON DIAGONAL)

STOP

25 CONTINUE

CALL INMA(IN

D040 | = LML

D040 J= 1ML

MULXTX(1,J) =00

D045 K = LML

MULXTX(1,J) = MULXTX(1,J) + XTX(K I¥IN(K.J)

45 CONTINUE
40 CONTINUE

TRACE(A) =00

1X)50 1 = LML

DO50J = LML

IF ((1-J.EQ.0) THEN

TRACE(A) = TRACE(A) + MULXTX(1)
ENDIF

50 CONTINUE

5

IF (ABS(TRACE(A)-(M1-1)).LE.0.001) THEN
OPT =A

GOTO 55

ENDIF

CONTINUE

55 D060 I=1Ml

DO 60.J= LML
IF (LEQ.J) THEN
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RSING(1,J) = OPT
ELSE
RSING(1,J) = 0.0
ENDIF

60 CONTINUE
RETURN
END

£************

*********************************************************

gk SUBROUTINE FOR' BUILD DEPENDENT VARIABLE e
SUBROUTINE SIMY(Y,SXX ERR MAXEIG)
COMMON INO/MIN
REAL Y(100), MAXEIG(6),ERR(L00),.SXX(1006)
DOUBLE PRECISION TOY(100)

DOsl=1IN

TOY(1) =00

DO 10J= LML

TOY(1) =TOY(l) + SXX(L)*MAXEIG()

10 CONTINUE

5 CONTINUE
DO15J=1N
Y(J) =TOY({J) +ERR())

15 CONTINUE
RETURN
END

Cl ************************************* CRXKIAX KKK KKK KKK KA K K KKK KKK KKK KKK KA KKK

CorerorSBROUTINE FOR BUILD BETA FROM OLS METHODS kit
SUBROUTINE BOLS(INSXX,XTY,Y,0BETA)
COMMON INO/MIN
REAL IN(,6),Y(100),0BETA(6)
#XTY (10) SXX(100,6)

DOUBLE PRECISION SXXT(6,100)
D0sJ= 1ML
DOsl=1N
SXXT(J,1) =SXX(1,)
5 CONTINUE
DO 10J= LML



XTY()) =00

DO 151 = 1N

XTY(J) = XTY(I)+ SXXT(, V(1)
15 CONTINUE
10 CONTINUE

D020 J = LML

OBETA(J) = 0.0

D025 1= LML

OBETA(J) = OBETA() + ING,I*XTY()
%5 CONTINUE
20 CONTINUE

RETURN

END

E**************************************************************_l_*****

gkt SUBROUTINE FOR BUILD BETA FROM RIDGE METHOD ekt
SUBROUTINE BRID(RSING XTX XTY,RBETA)
REAL XTX(6,6),RSING(6,6).XTY(10),RBETA(5),IN(6.6)
DOUBLE PRECISION RLAM(6.6)
COMMON /NO/MIN
D05 =1 M
DO5 J=LML
RLAM(LJ) = XTX(1J) + RSING(1,)

5 CONTINUE
DO 10 J-L.MI
DO 10 K=LML
IN(K,J) = RLAM(K.))
IN(U.K) = RLAMUJK)

10 CONTINUE
DO 15 K=L ML
IF (IN(KK)) 15,20,15

20 WRITE(6,25)

25 FORMAT('IN(K.K) HAS ZERO ON DIAGONAL
STOP

15 CONTINUE
CALL INMA(IN)
D030 I = LML
RBETA(l) =00
D035 J= LML
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RBETA() = RBETA(I) + IN(I*XTY(J)
35 CONTINUE
30 CONTINUE

RETURN

END

CZkkkk******************' kkkkkkhkhkkkkk X *kkkkk *kkk kkk

¢+ SUBROUTINE FOR' BUILD BETA FROM GARROTE METHOD ek
SUBROUTINE BGAR(OBETA SXX,Y,GBETA)
COMVON /NO/MIN
REAL GBETA(6),0BETA(6),SXX(100,6),Y(100),IN(6,6)
DOUBLE PREOSION AJX(100,6) AJXTAJX(6,6),AIXT(6,100)
* AIXTY(6).C(6)
DO5 1= 1ML
DO5J= 1IN
AIX(31) = OBETA(I)*SXX(J.)
5 CONTINUE
DO 101= 1ML
DO 10 J= LML
AIXTAIX(1,J) =00
DO 15 K= 1N
AIXTAIX(1,J) = AIXTAIX(1J) + AIX(K IPAIX(K.J)
15 CONTINUE
10 CONTINUE
DO 20 J=L ML
DO 20 K=1ML
IN(K,J) = AIXTAIX(K.)
IN(K) = AIXTAIX(IK)
20 CONTINUE
DO 25 K=1,ML
IF (IN(K,K)) 25,30,25
25 WRITE(6,35)
35 FORMAT(IN(K.K) HAS ZERO ON DIAGONAL)
STOP
25 CONTINUE
CALL INMA(IN)
D040 J= LML
D040 1= 1N
AIXT() = AIX(1,)



40 CONTINUE
DO 45 J = LML
AXTY() =00
D050 1= LN
AIXTY() = AIXTY() + AIXTE*Y()
50 CONTINUE
45 CONTINUE
DO55J = LML
C(d) =00
DO 60 | = LML
C(d) =C(d) + INGIFAIXTY(1)
60 CONTINUE
55 CONTINUE
DO 65 | = LML
GBETA() = C(I)*OBETA()
65 CONTINUE
RETURN
END

su b ro Utl ne fl n d INSE ***FFkkEx**KHKEE KKK KK KKK
SUBROUTINE BMSE(BETAMAXEIGMSE)
COMMON INO/MIN
REAL MAXEIG(8),BETA(6)MSE
MSE = 0.0
DO5 = LML
MSE = MSE + (BETA(I)-MAXEIG(1)}**2
5 CONTINUE
RETURN
END

62 PP PO

(rrkkkk % k% EUNCXlon for simulate from uniform*eeeekeee
function RANDIJ(IX)
[X = 1X* 16807
IF (IX.LT.0) IX=1X+2147483647 +1
RANDU = IX
RANDU = RANDU/2147483647
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RETURN
END
kAR A AR AR AR AR A AR R AR A AR A AR A A -
0*** »*»» function for simulate from normal| >k
REAL FUNCTION NORMAL(AM,SD)
COMMON /SEED/IX,K1

REAL PI,UL, 2NORINOR2,AM,SD
PI=3.14159265
IF (KL.EQ.I) GOTO’5
UL =RANDU(IX)
2 = RANDU(IX)
NORL = SQRT(-2*ALOG(UI)}*COS(2*PI*U2)
NOR2 = SQRT(-2*ALOG(UI)*SIN2*PI* 2)
NORMAL = NORI*SD+AM
KI=|
RETURN
5 NORMAL = NORZ*SD+AM
K1=0
RETURN
END

£**********************************************************************3

0*** *%** function for simulate from scale normal*rre
REAL FUNCTION SCNOR(C,P,AM,SD)
REAL NORMAL,ADSD,C,P AM,SDR1
COMMON /SEED/IX, K1
ADSD =C*SD
RL = RANDU(IX)

IF(RI.LE.P) THEN

SCNOR = NORMAL(AM,ADSD)
ELSE

SCNOR = NORMAL(AM,SD)
ENDIF

RETURN

END
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0* *kkkk *******3*}ddc******************************************************

function for simulate from lognormal*** Fkxkkxdx

REAL FUNCTION LOGNOR(AM,SD)
REAL NORMAL

COMVON /SEEDIIX KL

LOGNOR = EXP(NORMAL(AMSD))
RETURN

END

************************************************************************

0**%y function for simulate from weibul] ek
REAL FUNCTION WEIBUL(AL BE)
COMMON /SEED/IX K1
REAL R2,AL,BE
R2 =RANDU(IX)
WEIBUL = AL*(-ALOG(1.0-R2))**(1.0/BE)
RETURN
END
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