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มีรายละเอียดต่างๆ ดังต่อไปนี้

1. ตารางแสดงรายละเอียดของโปรแกรมที่ใซ้ในการวิจัย

2. โปรแกรมหลัก 1 สำหรับการแจกแจงแบบปกติและปกติปลอมปน

3. โปรแกรมหลัก 2 สำหรับการแจกแจงแบบไวบูลล์และลอกนอร์มอล

4. โปรแกรมย่อยต่าง ๆ สำหรับโซในการวิจัย
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รายละเอียดของโปรแกรมท่ีใซ้1นการวิจัยมีดังน้ี

ร่อโปรแกรม คุณสมบัติของโปรแกรม ร่อโปรแกรมที่เรียกใช้ หน้าที่

MAIN 1 -  อ่านค่าพารามีเตอร์ที่กำหนด SIMX,STAND, 190-196

-  คำนวณค่า ของท้ัง 3 วิธี EIGEN, ROPT,

-  คำนวณค่า MSE ของท้ัง 3 วิธี NORMAL, SCNOR,

-  คำนวณค่า AMSE ของท้ัง 3 INMA,SIMY,BOLS

วิธ ,BRID,BGAR,

หมายเหตเมื่อความคลาด BMSE

เคล ึ่อนม ีการแจกแจงแบบปกต ิ

และปกติปลอมปน

MAIN 2 -  อ่านค่าพารามิเตอร์ที่กำหนด SIMX,STAND, 196-202

-  คำนวณค่า P 1 ของท้ัง 3 วิธี EIGEN,ROPT,

-  คำนวณค่า MSE ของท้ัง 3 วิธี LOGNOR,WEIBUL

-  คำนวณค่า AMSE ของท้ัง 3 ,INMA,SIMY,

วิธ BOLS,BRID,BGAR

หมายเหต เมื่อความคลาดเคลื่อน ,BMSE

ม ีการแจกแจงแบบไวบ ูลล ์และ

ลอกนอร์มอล

SIMX สร้างเมทวิกซ์ของตัวแปรอิสระ X 

ให ้ม ีความสัมพ ันธ์ตามที่กำหนด 

และหาค่าสหสัมพ ันธ์ระหว่างตัว 

แปรอิสระ

NORMAL,CORRE 202-203

CORRE หาค่าสหสัมพันธ์ระหว่างตัวแปร 203-204
อิสระ

STAND แปลงเมทวิกซ์ของตัวแปรอิสระ X 

ให้อยู่ในรูปมาตรฐาน
204-205

EIGEN หาค่าเฉพาะ(eigenvalues) และ 

เวกเตอ ร เ์ฉพาะ(eigenvectors) 

โดยวิธีทำซ้ําฃองวิธี Jacobi

EIGE 205-206
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ชิอโปรแกรม คุณสมบัต ิของโปรแกรม ชิอโปรแกรมท ี่เร ียกใช ้ หน้าที่
EIGE หาเวกเตอร์เฉพาะที่ได้จากค่าเฉพาะ 

ที่มากที่สุด
2 0 6 -2 0 8

INMA คำนวณหาเมทริกซ์ผกผัน 2 0 8 -2 0 9
ROPT คำนวณหาค่า k ที่เหมาะสมเพื่อใช  ้

ในสมการถดถอยริดจ์
INMA 2 0 9 -2 1 1

SIMY คำนวณหาค่าตัวแปรตาม y 211
BOLS คำนวณ /? จากวิธีกำลังสองน้อย 

สุด
2 1 1 -2 1 2

BRID คำนวณ P จากวิธีสมการการถด­
กอยริดจํโดยใชํวิธีของบลีแมน

INMA 2 1 2 -2 1 3

BGAR คำนวณ /? จากวิธีสมการการถด­
ลอยเชิงเส้นของการํลอต

INMA 2 1 3 -2 1 4

BMSE หาค่า MSE ของตัวประมาณ เ5 

ของแต่ละวิธี
INMA 214

RANDU สร ้างเลขส ุ่มท ี่ม ีการแจกแจงแบ บ  
สมํ่าเสมอ
สร้างเลขสุ,ม ท ี่ม ีการแจกแจงแบบ  
ปกติ
สร ้างเลขส ุ'มท ี่ม ีการแจกแจงแบบ  
ปกติปลอมปน
สร้างเลขสุ่มที่มีการแจกแจงแบบ 
ไวบูลล์
สร ้างเลขส ุ,มท ี่ม ีการแจกแจงแบ บ  
ลอกนอร้มอล

214

NORMAL RANDU 215

SCNOR RANDU,NORMAL 215

WEIBUL RANDU 216

LOGNOR NORMAL 216



โ ป ร แ ก ร ม ห ล ัก  1 สำหรับการแจกแจงแบบปกติและปกติปลอมปน 

c * * * *  M AIN  1 PROGRAM FOR NORMAL &  SCALE DISTRIBUTION ** * * * *  

INTEGER M,N,COUNT,IX 

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

COMMON /SEED /IX ,K l/N O /M l,N /C O R R /C O R l,C O R 2,C O R 3,C O R 4 

REAL IN (6 ,6 ),X T X (6 ,6 ),Y (1 0 0 ),X T Y (1 0 )

*, M AXE IG (6),M IN EIG (6),M S E,S U M (6),TM EAN (6) 

*,O BETA(6),R BETA(6),G BETA(6)

* 1 X (100 ,6),E R R (100),S X X (100 ,6),R S IN G (6 ,6 )

DOUBLE PRECISION NOM SE(500),NRM SE(500),NGM SE(500)

* 1 SNOMSE,SNRMSE,SNGMSE 

*, ANOMSE, ANRMSE, ANGMSE 

*, SQNOMSE,SQNRMSE,SQNGMSE 

VVNOMSE,VNRMSE,VNGMSE 

* 5 SDNOMSE,SDNRMSE,SDNGMSE

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

DOUBLE PRECISION COM SE(500),CRMSE(500),CGMSE(500)

*, SCOMSE,SCRMSE,SCGMSE 

* 5 ACOMSE, ACRMSE, ACGMSE 

*,SQCOMSE,SQCRMSE,SQCGMSE 

* 1'VCOMSE,VCRMSE,VCGMSE 

* 1 SDCOMSE,SDCRMSE,SDCGMSE

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

OPEN(6,FILE = 'D:\FORTRAN\EIR 14 l.O U T ')
£************************* set value *************************

M = 3.0 

AM  = 1.0 

SD = 0.05 

c  = 3.0 

p = 0.05 

COUNT= 5 0 0  

M l = M + l
£»************************ gjgy sample size *****************

W R ITE(6,3) AM,SD

3 FORMAT(2X,'NORMAL DISTRIBUTION ',

*2X ,'M EAN  = ',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 /M E A N  = ',F5.2,2X ,'SD  = '1F5.2)
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DO 5 ISA = 1,4 
G O TO (10,15,20,25),ISA 

10 N = 1 0  

GOTO 35 

15 N = 30 

GOTO 35 

20 N = 50 

GOTO 35 

25 N = 1 0 0

c* * * * * * * * * * * * * * * * * * *  <5JT]T CORRELATION * * * * * * * * * * * * * * * * * * * * * * * *  

35 DO 40 ICO = 1,6

G O TO (45,50,55,60,65,70),IC O  

45 COR1 = 0.1 

COR 2 = 0.01 

COR 3 = 0.001 

COR4 = 0.0001 

GOTO 75 

50 COR1 = 0.3 

COR 2 = 0.09 

COR 3 = 0.027 

COR4 = 0.0081 

GOTO 75 

55 COR1 = 0.5 

COR 2 = 0.25 

COR 3 = 0.125 

COR4 = 0.0625 

GOTO 75 

60 COR1 = 0.7 

COR 2 = 0.49 

COR 3 = 0.343 

COR4 = 0.2401 

GOTO 75 

65 COR1 = 0.9 

COR 2 = 0.81 

COR 3 = 0.729 

COR4 = 0.6561 

GOTO 75 

70 COR1 = 0.99 

COR2 = 0.9801

COR3 = 0.9703
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COR4 = 0.9650 

75 K l  = 0 .0  

IX  = 2917142

£ * * * * * * * * * * * * * * * * * * * * g g ' - p  YALUE EQUAL ZERO * * * * * * * * * * * * * * * *  

SNOMSE = 0.0 

SNRMSE = 0.0 

SNGMSE = 0.0 

SQNOMSE = 0.0 

SQNRMSE = 0.0 

SQNGMSE = 0.0

SCOMSE = 0.0 

SCRMSE = 0.0 

SCGMSE = 0.0 

SQCOMSE = 0.0 

SQCRMSE = 0.0 

SQCGMSE = 0.0
*  1* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

W R ITE(6,80) N ,M ,COUNT,COR1 

80 FO R M A T(/,2X ,'SAMPLE SIZES = ', I3 ,2 X ,’VARIABLES=',I2 

* 5/ , 2X ,'COUNT OF SIMULATION = ',I3  

*,2X,'BEG IN CORRELATION = '5F4.2)

CALL SIM X(X,TM EAN,SUM )

CALL STAND(X,TMEAN,XTX,SXX,SUM)

CALL EIGEN(XTX,MAXEIG,MINEIG)

CALL ROPT(XTX,RSING)

£ * * * * * *» * * * * * * * * * * * *  บ SFD CALL INVERSE MATRIX * * * * * * * * * * * * * * * *  

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 W RITE(6,105)

105 FO R M AT(TN (K,K ) HAS ZERO ON DIAGONAL')

STOP

90 CONTINUE

CALL IN M A (IN )
ะ*********************************:*:***************************
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EX) 110 I = 1,2

IF ( I.E Q .l)  THEN

EX) 115 K = 1,COUNT

EX) 120 J = 1,N

ERR(J) = NORMAL(AM ,SD)

120 CONTINUE

CALL SIMY(Y,SXX,ERR,MAXEIG)
บ ******** ***************^******* ♦♦*♦*♦*♦**♦**♦♦******

CALL BOLS(IN,SXX,XTY,Y,OBETA)

CALL BMSE(OBETA,MAXEIG,MSE)

NOMSE(K) = MSE
f'"1*  * * * * * * * *  *  *  *  *  * * *  *  * *  * * * * * * * * * * * *  *  * * * * * *  ♦ะ*:*** *3»: ♦♦♦ะ«c 4c * * *

CALL BRID(RSING,XTX,XTY,RBETA) 

CALL BMSE(RBETA,MAXEIG,MSE) 

NRMSE(K) = MSE
^ * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  (3ARROTE ***************** 

CALL BGAR(OBETA,SXX,Y,GBETA)

CALL BMSE(GBETA,MAXEIG,MSE)

NGMSE(K) = MSE
Ç * * * * * * * * * * * * * * * * * * * * * *  sujy{ MSE ****************** 

SNOMSE = SNOMSE + NOMSE(K)

SNRMSE = SNRMSE + NRMSE(K)

SNGMSE = SNGMSE + NGMSE(K)
Ç * * * * * * * * * * * * * * * * * * * * * *  a v e r a g e  MSE *************** 

ANOMSE = SNOMSE/FLOAT(COUNT)

ANRMSE = SNRMSE/FLOAT(COUNT)

ANGMSE = SNGMSE/FLO AT (COUNT ) 
£ * * * * * * * * * * * * * * * * * * * * * * *  s q u a r e  MSE **************** 

SQNOMSE = SQNOMSE + NO M SE(K)**2 

SQNRMSE = SQNRMSE + NRM SE(K)**2 

SQNGMSE = SQNGMSE + NG M SE(K)**2 
£ * * * * * * * * * * * * * * * * * * * * * * *  v a r i a n c e  MSE *************

VNOMSE = (SQNOMSE- (COUNT* (ANOMSE* * 2 ) ) )  /FLO AT(CO UN T-1 ) 

VNRMSE = (SQNRMSE-(COUNT* (ANRMSE** 2 ) ) ) /FLO AT(CO UN T-1 ) 

VNGMSE = (SQNGMSE-(COUNT* (ANGMSE* * 2 ) ) ) /FLO A T (C O U N T -l) 

£ * * * * * * * * * * * * * * * * * * * * * * *  s t a n d a r d  DEVATION M S E ******** ******  

SDNOMSE = DSQRT(VNOMSE)

SDNRMSE = DSQRT ( VNRMS E)

SDNGMSE = DSQRT (VNGMSE)
Ç* ********************************************************
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PNOR = ((ANRM SE-ANO M SE)/ANO M SE)*100 

PNOG = ((ANG M SE-ANO M SE)/ANO M SE)*100 

PNRO = ((ANOMSE-ANRMSE) /ANRM SE)* 100 

PNRG = ((ANG M SE-ANRM SE)/ANRM SE)*100 

PNGO = ((ANO M SE-ANGM SE)/ANG M SE)* 100 

PNGR = ((ANRM SE-ANG M SE)/ANG M SE)*100
£*4c*4t***4c********* ********************************* *** ** * **

115 CONTINUE

W R ITE(6,125) ANOMSE,ANRMSE,ANGMSE 

125 FO RM AT(2X,'AV OLS= ',F20 .10 ,2X ,'A V  RID= ',F20.10 

*,2 X ,'A V  GAR= ',F20.10 )

W R ITE(6,130) SDNOMSE,SDNRMSE,SDNGMSE 

130 FORMAT(2X,'SD OLS= ',F20.10,2X,'SD  RID= ',F20.10 

*,2X ,'SD  GAR= ',F20.10)

W R ITE(6,135) PNOR,PNOG

135 FORMAT(2X,'MOLS&RID= ',F20.10,2X,'M O LS&G AR=',F20.10) 

W R ITE(6,140) PNRO,PNRG

140 FORMAT(2X,'MRID&OLS = ’ ,F20.10,2X,'M RID&G AR=',F20.10) 

W R ITE(6,145) PNGO,PNGR

145 FORMAT(2X,'MGAR&OLS = ',F20.10,2X,'M G AR&RID=',F20.10) 

ELSE

DO 150 K  = 1,COUNT

DO 155 I  = 1,N

ERR(J) = SCNOR(C,P,AM,SD)

155 CONTINUE

CALL SIMY(Y,SXX,ERR,M AXEIG)

c * * ♦ ♦♦♦ะ*3* * * * * * * * * * * * * * * * * * * * * * * * *  ะ♦ะร*:ะ*:ว♦ะ̂:ร*;̂ :ร*:̂ :3f:3f:5t;3♦ะร♦ะ̂:ร*:ว*

CALL BOLS(IN ,SXX,XTY,Y,OBETA)

CALL BMSE(OBETA,MAXEIG,MSE)

COMSE(K) = MSE
ะ*:ร*:ร*:ร*cะ*:ร*:ร*:ร*:ร*:ะ*:ร*:ร*:̂ :ะ*:ะ*:ะ*:ร*:ะ*:ร*:ร*:ร*:ะ*:ะ*:ร*:ร*:ะ*:ร*:ะ*:ร*:ะ*:ร*:ร*: * * * * * * * * * ร* 4c * * * * ร** *

CALL BRID(RSING,XTX,XTY,RBETA)

CALL BMSE(RBETA,MAXEIG,MSE)

CRMSE(K) = MSE
£* 4c * 4= * 4: * * 4: * * * * * * * * * * * * * * * * * * * * * * GARROTE *****************

CALL BGAR(OBETA,SXX,Y,GBETA)
CALL BMSE(GBETA,MAXEIG,MSE)
CGMSE(K) = MSE

£ * * 4: 4c 4c * * * * * 4c 4: 4: 4c 4: * 4: * * * * * SGfyï ÎVlSE * * * * * * * * * * * * * * * *

SCOMSE = SCOMSE + COMSE(K)



SCRMSE = SCRMSE + CRMSE(K)
SCGMSE = SCGMSE + CGMSE(K)

£»********************** average MSE ***************
ACOMSE = SCOMSE/FLOAT(COUNT)
ACRMSE = SCRMSE/FLOAT(COUNT )
ACGMSE = SCGMSE/FLOAT (COUNT )

£*********************** square MSE **************

SQCOMSE = SQCOMSE + COMSE(K)**2 
SQCRMSE = SQCRMSE + CRMSE(K)**2 
SQCGMSE = SQCGMSE + CGMSE(K)**2 

£*********************** variance MSE *************
VCOMSE = (SQCOMSE- (COUNT* (ACOMSE* * 2 ) ) ) /FLOAT (COUNT-1 ) 
VCRMSE = (SQCRMSE- (COUNT* (ACRMSE* * 2 ) ) ) /FLOAT(COUNT-1 ) 
VCGMSE = (SQCGMSE- (COUNT* (ACGMSE* * 2 ) ) ) /FLOAT (COUNT-1 )

c *,1»*»******»*********** standard divation mse**************
SDCOMSE = DSQRT (VCOMSE)
SDCRMSE = DSQRT(VCRMSE)
SDCGMSE = DSQRT(VCGMSE) 

********************************************************
PCOR = ((ACRMSE-ACOMSE)/ACOMSE)* 100 
PCOG = ((ACGMSE-ACOMSE)/ACOMSE)* 100 
PCRO = ((ACOMSE-ACRMSE)/ACRMSE)* 100 
PCRG = ((ACGMSE- ACRMSE)/ACRMSE)* 100 
PCGO = ((ACOMSE- ACGMSE)/ACGMSE)* 100 
PCGR = ((ACRMSE-ACGMSE)/ACGMSE)* 100

ç *  * * * * * * * * * *  * J ( c * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

150 CONTINUE
WRITE(6,160) ACOMSE,ACRMSE,ACGMSE 

160 FORMAT(2X,'AV OLS= ',F20.10,2X,'AV RID= ',F20.10 
*,2X,'AV GAR= ',F20.10 )
WRITE(6,165) SDCOMSE,SDCRMSE,SDCGMSE 

165 FORMAT(2X,'SD OLS= ',F20.10,2X,'SD RID= ',F20.10 
* ,2X,'SD GAR= ',F20.10)

WRITE(6,170) PCOR,PCOG
170 FORMAT(2X,'MOLS&RID= ',F20.10,2X,'MOLS&GAR=',F20.10) 

WRITE(6,175) PCRO,PCRG
175 FORMAT(2X,'MRID&OLS = ’,F20.10,2X,'MRID&GAR=',F20.10) 

WRITE(6,180) PCGO,PCGR
180 FORMAT(2X,'MGAR&OLS = ',F20.10,2X,'MGAR&RID=',F20.10)

ENDIF
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110 CONTINUE 
40 CONTINUE 
5 CONTINUE 

STOP 
END

โปรแกรมหลัก 2 สำหรับการแจกแจงแบบไวบูลล์และลอกนอร์มอล 
C*********** main 2 PROGRAM FOR LOG-NORMAL & WEIBULL ************ 

INTEGER M,N,COUNT,IX 
REAL LOGNOR,WEIBUL,AL,BE
COMMON /SEED/IX,K1/NO/M1,N/CORR/COR1,COR2,COR3,COR4 
REAL IN(6,6),XTX(6,6),Y(100),XTY(10)
*1 MAXEIG(6),MINEIG(6),MSE,SUM(6),TMEAN(6)
*,OBETA(6),RBETA(6),GBETA(6)
%X(100,6),ERR(100),SXX(100,6),RSING(6,6)

DOUBLE PRECISION LOMSE(500),LRMSE(500),LGMSE(500)
*5 SLOMSE,SLRMSE,SLGMSE 

*, ALOMSE, ALRMSE, ALGMSE 
* 5 SQLOMSE,SQLRMSE,SQLGMSE 
*,VLOMSE,VLRMSE,VLGMSE 
*,SDLOMSE,SDLRMSE,SDLGMSE 
*, PLOR, PLOG, PLRO, PLRG, PLGO, PLGR
DOUBLE PRECISION WOMSE(500),WRMSE(500),WGMSE(500)

*5 SWOMSE,SWRMSE,SWGMSE 
*,AWOMSE,AWRMSE,AWGMSE 
*,SQWOMSE,SQWRMSE,SQWGMSE 
*5'VWOMSE,VWRMSE,VWGMSE 
*5 SDWOMSE,SDWRMSE,SDWGMSE 
*5 PWOR,PWOG,PWRO,PWRG,PWGO,PWGR 
OPEN(6,FILE = 'D:\F0RTRAN\EIR142.0UT)

£*************************** gjj'y1 VALUES *******************************
M = 3.0
AM = 0.0
SD = SQRT(0.05)
AL = 1.0 
BE = 5.0 
COUNT=500  
Ml = M+l

^************************ ggnp sample size ***************88
WRITE(6,3) AM,SD



3 FORMAT(2X,' LOG-NORMAL DISTRIBUTION ',2X,'MEAN = ',F5.2 
*,2X,'SD = ',F5.2)
WRITE(6,4) AL,BE

4 FORMAT(2X,'WEIBUL DISTRIBUTION ',2X,'SCALE = ',F8.3,
* 2X,'SHAPE=',F8.3)
DO 5 ISA=1,4 
GOTO(10,15,20,25),ISA 

10 N=10 
GOTO 35 

15 N=30 
GOTO 35 

20 N=50 
GOTO 35 

25 N=100
Q *********♦  >♦ ะ************* sjrp CORRELATION * * * * * * * * * * * * * * * * * * * * * * * * * *  

35 DO 40 ICO = 1,6
GOTO(45,50,55,60,65,70),ICO 

45 COR1 =0.1  
COR2 = 0.01 
COR 3 = 0.001 
COR4 = 0.0001 
GOTO 75 

50 COR1 = 0.3 
COR 2 = 0.09 
COR 3 = 0.027 
COR4 = 0.0081 
GOTO 75 

55 COR1 = 0.5 
COR 2 = 0.25 
COR 3 = 0.125 
COR4 = 0.0625 
GOTO 75 

60 COR1 = 0.7 
COR2 = 0.49 
COR 3 = 0.343 
COR4 = 0.2401 
GOTO 75 

65 COR1 = 0.9 
COR2 = 0.81
COR 3 = 0.729



COR4 = 0.6561 
GOTO 75 

70 COR1 = 0.99 
COR2 = 0.9801 
COR3 = 0.9703 
COR4 = 0.9650 
GOTO 75 

75 Kl = 0.0 
IX = 2917142

Q********************** YALUE equal  ZERO ***************** 
SLOMSE = 0.0 
SLRMSE = 0.0 
SLGMSE = 0.0 
SQLOMSE = 0.0 
SQLRMSE = 0.0 
SQLGMSE = 0.0 
SWOMSE = 0.0 
SWRMSE = 0.0 
SWGMSE = 0.0 
SQWOMSE = 0.0 
SQWRMSE = 0.0 
SQWGMSE = 0.0

Ç2* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

WRITE(6,80) N 5M,COUNT,COR1 
80 FORMAT(/,2X,'SAMPLE SIZES = ',13,2X,’VARIABLES^,12 

*5/ , 2X,'COUNT OF SIMULATION =',I3 
*,2X,'BEGIN CORRELATION =',F4.2)
CALL SIMX(X,TMEAN,SUM)
CALL STAND(X,TMEAN,XTX,SXX,SUM)
CALL EIGEN(XTX,MAXEIG, MINEIG)
CALL ROPT(XTX,RSING)

c **********,1**»*»*»**** USED CALL INVERSE MATRIX *********** 
DO 85 J = 1,M1 
DO 85 K=1,M1 
IN(K,J) = XTX(K,J)
IN(J,K) = XTX(J,K)

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  * *  * * * * * *  * * *  *  * * * * * *  *  *  *  * * *  *  * 5*: *  *  « *  * * 3* *  ***:*: ว* *  *  * 3*ะ 3* *  4c * *  **c *  * *  *  *  * *

DO 1101 = 1,2
IF (I.EQ.l) THEN
DO 115 K = 1,COUNT
IX) 120 J = 1,N
ERR(J) = LOGNOR(AM,SD)

120 CONTINUE
CALL SIMY(Y,SXX,ERR,MAXEIG)

£ * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  OJJÇJ * * * *  * * * * * * * * * * * * * * *  «

CALL BOLS(IN,SXX,XTY,Y,OBETA)
CALL BMSE(OBETA, MAXEIG, MSE)
LOMSE(K) = MSE

G******************************** ******************

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

Q**********4c******************** GARROTE * * * * * * * * * * * * * * * * *

CALL BGAR(OBETA,SXX,Y,GBETA)
CALL BMSE(GBETA,MAXEIG,MSE)
LGMSE(K) = MSE

0********************** MSE * * * * * * * * * * * * * * * *

SLOMSE = SLOMSE + LOMSE(K)
SLRMSE = SLRMSE + LRMSE(K)
SLGMSE = SLGMSE + LGMSE(K)

Ç 2 *  * * * * * * * * * * * * * * * * * * * *  *  a v e r a g e  MSE * * * * * * * * * * * * * * *

ALOMSE = SLOMSE/FLOAT(COUNT)
ALRMSE = SLRMSE/FLOAT(COUNT)
ALGMSE = SLGMSE/FLOAT(COUNT) 

c * * * * * * * * * * * * * * * * * * * * * * *  s q u a r e  MSE * * * * * * * * * * * * * *

SQLOMSE = SQLOMSE + LOMSE(K)**2 
SQLRMSE = SQLRMSE + LRMSE(K)**2 
SQLGMSE = SQLGMSE + LGMSE(K)**2 

çt* ****** **************** VARIANCE MSE * * * * * * * * * * * * *

VLOMSE = (SQLOMSE- (COUNT* (ALOMSE** 2 ) ) ) /FLOAT(COUNT-1 ) 
VLRMSE = (SQLRMSE-(COUNT* (ALRMSE** 2 ) ) ) /FLOAT(COUNT-l) 
VLGMSE = (SQLGMSE- (COUNT* (ALGMSE* * 2 ) ) ) /FLOAT (COUNT-1 )



0*********************** standard divation MSE**************
SDLOMSE = DSQRT ( VLOMSE)
SDLRMSE = DSQRT(VLRMSE)
SDLGMSE = DSQRT ( VLGMSE)

c*****************,1,***, 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(6,125) ALOMSE,ALRMSE,ALGMSE 

125 FORMAT(2X,'AV OLS= ',F20.10,2X,'AV RID= ',F20.10
* ,2X,'AV GAR= ',F20.10 )

WRITE(6,130) SQLOMSE,SQLRMSE,SQLGMSE
130 FORMAT(/,2X,'SQUARE MSE FOR OLS = '5F30.25

* ,/,2X,'SQUARE MSE FOR RIDGE = ',F30.25 
WRITE(6,135) PLOR,PLOG

135 FORMAT(2X,'MOLS&RID= ',F20.10,2X,'MOLS&GAR= ',F20.10) 
WRITE(6,140) PLRO,PLRG

140 FORMAT(2X,'MRID&OLS= ',F20.10,2X,'MRID&GAR= ',F20.10) 
WRITE(6,145) PLGO,PLGR

145 FORMAT(2X,'MGAR&OLS = ',F20.10,2X,'MGAR&RID= ',F20.10) 
ELSE
DO 150 K = 1,COUNT 

DO 155 1=1,N 
ERR(J) = WEIBUL(AL,BE)

155 CONTINUE
CALL SIMY(Y,SXX,ERR,MAXEIG)

£********************** *****1*: OLS * * * * * * * * * * * * * * * * * * * *

CALL BOLS(IN,SXX,XTY,Y,OBETA)
CALL BMSE(OBETA,MAXEIG,MSE)
WOMSE(K) = MSE

c**************************** RID * * * * * * * * * * * * * * * * * *  

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

( 2 ************************ (jARROTE * * * * * * * * * * * * * * * * *



CALL BGAR(OBETA,SXX,Y,GBETA)
CALL BMSE(GBETA,MAXEIG,MSE)
WGMSE(K) = MSE

£ * * * * * * * 1*:* * * * * * : * * * * * * * *  ÇJUJyJ JyJÇJR * * * * * * * * * * * * * * * *

SWOMSE = SWOMSE + WOMSE(K)
SWRMSE = SWRMSE + WRMSE(K)
SWGMSE = SWGMSE + WGMSE(K)

£********************** AVERAGE MSE ***************
AWOMSE = SWOMSE/FLOAT(COUNT)
AWRMSE = SWRMSE/FLOAT(COUNT)
AWGMSE = SWGMSE /  FLOAT (COUNT )

£*********************** SQUARE MSE **************
SQWOMSE = SQWOMSE + WOMSE(K)**2 
SQWRMSE = SQWRMSE + WRMSE(K)**2 
SQWGMSE = SQWGMSE + WGMSE(K)**2 

£*********************** VARIANCE MSE *************
VWOMSE = (SQWOMSE- (COUNT* (AWOMSE** 2 )))  /FLOAT(COUNT -1 ) 
VWRMSE = (SQWRMSE- (COUNT* (AWRMSE* * 2 ) ) ) /FLOAT (COUNT -1 ) 
VWGMSE = (SQWGMSE- (COUNT* (AWGMSE** 2 ))) /FLOAT(COUNT -1 ) 

Ç * * * * * * * * * * * * * * * * * * * * * * *  stan dar d  DIVATION MSE************** 
SDWOMSE = DSQRT(VWOMSE)
SDWRMSE = DSQRT (VWRMSE)
SDWGMSE = DSQRT(VWGMSE)

£***»*»«**„***,*,1**»»** COMPARISON ON 3 METHOD ************
PWOR = ((AWRMSE-AWOMSE)/AWOMSE)* 100 
PWOG = ((AWGMSE-AWOMSE)/AWOMSE)* 100 
PWRO = ((AWOMSE- AWRMSE)/AWRMSE)* 100 
PWRG = ((AWGMSE-AWRMSE) /AWRMSE)* 100 
PWGO = ((AWOMSE-AWGMSE) /  AWGMSE)* 100 
PWGR = ((AWRMSE-AWGMSE)/AWGMSE)* 100

Ç2********************************************** ***********

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) PWOR,PWOG

170 FORMAT(2X,'MOLS&RID= ',F20.10,2X,'MOLS&GAR= ',F20.10)



WRITE(6,175) PWRO,PWRG
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 ***********************************************************************

โปรแกรมย่อยสำหรับสร้างตัวแปรอิสระให้มีความสัมพันธ์ตามที่กำหนด 
c***** SUBROUTINE FOR SIMULATE INDEPENDENT VARIABLES ****** 

SUBROUTINE SIMX(X,TMEAN,SUM)
REAL NORMAL
COMMON /SEED/IX,Kl/NO/Ml,N/CORR/CORl,COR2,COR3,COR4 
REAL SUM(6),TMEAN(6),X(100,6),Z(100,7)
DO 10 J = 2,M1 + 1 
DO 10 I = 1,N 
Z(I,J) = 0.0
Z(I,J) = NORMAL(0.0,1.0)

10 CONTINUE
£**************** 2 INDEPENDENT VARIABLES ********************

DO 15 J=1,M1 
IF (J.EQ.l) THEN 
DO 20 I = 1,N 
X(I,J) = 1.0 

20 CONTINUE 
ENDIF
IF (J.GE.2.AND.J.LE.4) THEN 
DO 25 1=1,N
X(I,J) = SQRT(l-CORl)*Z(I,J)+SQRT(COR2)*Z(I,5)

25 CONTINUE 
ENDIF

c ******************** 5 INDEPENDENT VARIABLES********************
IF (J.GT.4) THEN 
DO 30 1=1,N
X(I,J) = SQRT(l-COR3)*Z(I,J)+SQRT(COR4)*Z(I,7)
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30 CONTINUE 
ENDIF

15 CONTINUE

ç>**** ******************£^jj^ CORRELATION**************************** 
CALL CORRE(X,TMEAN,SUM)
RETURN
END

Q * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

โปรแกรมย่อยสำหรับคำนวณความสัมพันธ์ของตัวแปรอิสระ 
c **,******* SUBROUTINE for compute correlation ***************** 

SUBROUTINE CORRE(X,TMEAN,SUM)
COMMON /NO/Ml.N
REAL TMEAN(6),SUM(6),X(100,6)
DOUBLE PRECISION XATXA(100,6),XA(100,6),SSA(6),CORX(6,6)
DO 30 J=2,M1 
SUM(J) = 0 
DO 35 1=1,N 
SUM(J)=SUM(J)+X(I,J)

35 CONTINUE 
30 CONTINUE 

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

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

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

55 CONTINUE 
50 CONTINUE

DO 65 J=2,M1
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DO 65 K=2,M1 
XATXA(J,K)= 0.0 
DO 70 1=1,N
XATXA(J,K) = XATXA(J,K)+XA(I,J)*XA(I,K)

70 CONTINUE
XATXA(K,J)=XATXA(J,K)

65 CONTINUE 
EX) 75 J=2,M1 
DO 75 K=2,M1
CORX(J,K) = XATXA(J,K)/SQRT(SSA(J)*SSA(K)) 

75 CONTINUE 
RETURN 
END

çy* ** ******* ร** * * * ** * ************* **** ร*:*************** * **** * 3*:******* * *

โปรแกรมย่อยสำหรับปรับตัวแปรอิสระให้อยู่ในรูปมาตรฐาน
0 ****,*»* subro utine  for build  standardize  X ***************

SUBROUTINE STAND(X,TMEAN,XTX,SXX,SUM)
COMMON /NO/Ml,N
REAL XTX(6,6),TMEAN(6),SUM(6),X(100,6),SXX(100,6)
DOUBLE PREaSION SQX(6),SDX(6),SUMX,XBAR
SUMX = 0.0
DO 5 J = 2,Ml
SUMX = SUMX + SUM(J)

5 CONTINUE
XBAR = SUMX/FLOAT(N*(Ml-l))
DO 10 J = 2,Ml 
SQX(J) = 0.0 
DO 10 I = 1,N
SQX(J) = SQX(J) + X(I,J)*X(I,J)

10 CONTINUE 
EX) 20 J = 2,Ml
SDX(J) = DSQRT((SQX(J)-(N*TMEAN(J)**2))/FLOAT(N-l))

20 CONTINUE 
DO 25 J = 1,M1 
IF(J.EQ.l) THEN 
DO 30 I = 1,N 
SXX(I,J) = 1.0 

30 CONTINUE
ELSE
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DO 35 I = 1,N
SXX(I,J) = (X(I,J)-TMEAN(J))/SDX(J)

35 CONTINUE 
ENDIF

25 CONTINUE 
DO 40 J=1,M1 
DO 40 K=1,M1 
XTX(J,K)= 0.0 
DO 45 1=1,N
XTX(J,K) = XTX(J,K)+SXX(I,J)*SXX(I,K)

45 CONTINUE
XTX(K,J)=XTX(J,K)

40 CONTINUE 
RETURN 
END

Q * ะ********************************************************************

โปรแกรมย่อยสำหรับค่าเฉพาะที่มากที่สุดและเวกเตอร์ฃองค่าเฉพาะที่มากที่สุด
c * * * * * * * * * *  SUBROUTINE FIND MAX EIGEN VALUE & VECTOR *********** 

SUBROUTINE EIGEN(XTX,MAXEIG,MINEIG)
COMMON /NO/Ml,N
REAL MAXEIG(6),MINEIG(6),XTX(6,6),LAMDA(6),EIG(6,6)
REAL MAX, MIN
CALL EIGE(XTX,LAMDA,EIG)

£***************** FIND MAX EIGENVALUE *****************
MAX = LAMDA(l)
DO 5 I = 2,Ml
IF(LAMDA(I).GT.MAX) MAX = LAMDA(I)

5 CONTINUE 
DO 10 L = 1,M1 
IF (LAMDA(L).EQ.MAX) THEN 
DO 15 I = 1,M1 
MAXEIG(I) = EIG(I,1)

15 CONTINUE 
ENDIF

10 CONTINUE
£*****»*********** MJN EIGENVALUE *****************

MIN = LAMDA(l)
DO 20 I = 2,Ml
IF(LAMDA(I).LT.MIN) MIN = LAMDA(I)

20 CONTINUE
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DO 25 L = 1,M1 
IF (LAMDA(L).EQ.MIN) THEN 
DO 30 I = 1,M1 
MINEIG(I) = EIG(I,3)

30 CONTINUE 
ENDIF

25 CONTINUE 
RETURN 
END

ÇV* * *ะ********************:*:*********************************************

โปรแกรมย่อยสำหรับค่าเฉพาะและเวกเตอร์ของค่าเฉพาะ 
c * * * * * * * * * * * *  SUBROUTINE FIND EIGEN VALUE & VECTOR ********** 

SUBROUTINE EIGE(XTX,LAMDA,EIG)
REAL XTX(6,6),LAMDA(6),EIG(6,6)
DOUBLE PRECISION AX(6,6),EI(6),ATA(6,6)
REAL MAX, MIN 
COMMON /NO/Ml.N  
NB = 1.0 
NK = 5.0 
ERR = 0.000001 
DO 5 1=1,Ml 
DO 5 J=1,M1 
ATA(I,J) = XTX(I,J)

5 CONTINUE 
DO 10 1=1,Ml 
DO 10 J=1,M1 
IF (I.EQ.J) THEN 
AX(I,J) = 1.0 
ELSE
AX(I,J) = 0.0 
ENDIF

10 CONTINUE
DO 15 NB = 1,NK 
MD = M l-1  
DO 20 1=1,MD 
MI = 1+1 
DO 20 J=MI,M1 
XA = 0.0
IF (DABS(ATA(I,J)).GT.ABS(XA)) THEN
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Il =1 
J1 = J
XA = ATA(I,J)
ENDIF
51 = 0.0
52 = 0.0
53 = 0.0 
S5 = 0.0 
ร8 = 0.0
IF (XA.NE.O) THEN

51 = ATA(I1,I1)-ATA(J1,J1)
52 = ABS(Sl)/2.0
53 = DSQRT(S2**2+ATA(I1,J1)**2)
54 = SQRT(2.0)*SQRT(1+S2/S3)
รธ = 1/S4
ร6 = ATA(I1 J l )
ร? = 2*S3*S5 
ร8 = รธ/ร7 
IF(Sl.LT.O) THEN 
S8 = (-1)*S8  

ENDIF 
ENDIF
DO 25 K = 1,M1

IF ((K.NE.Il).AND.(K.NE.Jl)) THEN 
T1 = ATA(I1,K)*S5 + ATA(J1,K)*S8 
T2 = ATA(J1,K)*S5 - ATA(I1,K)*S8 
ATA(I1,K) = T1 
ATA(J1,K) = T2 
ENDIF

25 CONTINUE
T1 = ATA(I1,I1)*S5**2 + 2*ATA(I1,J1)*S5*S8 + ATA(J1,J1)*S8**2 
T2 = ATA(I1,I1)*S8**2 - 2*ATA(I1,J1)*S5*S8 + ATA(J1,ท )*ร5**2 

ATA(I1,I1) = Tl 
ATA(J1,J1) = T2 
ATA(I1,J1) = 0.0 
ATA(J1,I1) = 0.0 
DO 30 L = 1,M1 
ATA(L,I1) = ATA(I1,L)
ATA(L,J1) = ATA(J1,L)
Tl = AX(L,I1)*S5 + AX(L,J1)*S8
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T2 = AX(L,J1)*S5 - AX(L,I1)*S8 
AX(L,I1) = Tl 
AX(L,J1) = T2 

30 CONTINUE
IF((NB.GE.NK).OR.(ABS(XA).LE.ERR)) GOTO 35 

20 CONTINUE 
GOTO 15 

15 CONTINUE 
35 MAX = 0.0 

MIN = 9E9 
IX) 40 1= 1,M1 
EI(I) = ATA(I,I)

IF(EI(I).GE.MAX) THEN 
MAX = EI(I)
PMAX =1 
ENDIF
IF(EI(I).LE.MIN) THEN 
MIN = EI(I)
PMIN = I 
ENDIF

10 CONTINUE 
DO 45 I = 1,M1 

LAMDA(I) = ATA(I,I)
45 CONTINUE 

DO 50 J=1,M1
IF ((J.EQ.PMAX).OR.(J.EQ.PMIN)) THEN
DO 55 I = 1,M1
EIG(1,1 ) = AX(I,PMAX)

55 CONTINUE 
DO 60 I = 1,M1 
EIG(I,3) = AX(I,PMIN)

60 CONTINUE 
ENDIF

50 CONTINUE 
RETURN 
END

Q******************* ********* ****************************************

โปรแกรมย่อยสำหรับคำนวณเมทริกซ์ผกผัน
C********* SUBROUTINE FOR COMPUTE INVERSE MATRIX ******



SUBROUTINE INMA(IN) 
COMMON /NO/Ml,N 
REAL IN(6,6)
DO 5 K =1,M1 
IN(K,K)= -1.0/IN(K,K)
DO 10 1=1,Ml 
IF (I-K) 15,10,15 

15 IN(I,K) = -IN(I,K)*IN(K,K)
10 CONTINUE 

DO 30 1=1,Ml 
DO 30 J=1,M1 
IF ((I-K)*(J-K)) 35,30,35 

35 IN(I,J) = IN(I,J)-IN(I,K)*IN(K,J) 
30 CONTINUE 

DO 5 J=1,M1 
IF (J-K) 40,5,40 

40 IN(K,J) = -IN(K,J)*IN(K,K)
5 CONTINUE 

DO 45 1=1,Ml 
DO 45 J=1,M1 
IN(I,J)=-IN(I,J)

45 CONTINUE 
RETURN 
END

Ç2 * * * *  *  * * *  * * * * * * * * * * *  * * * * * * * * * *  * * * * * * * * * * * * * * * *  * * * * * * * *  * * * * * *  * * *  3»: * * * * * * * * *  *

โปรแกรมย่อยสำหรับหาค่า k สำหรับใชในสมการการถดถอยริดจ์ 
C*********** SUBROUTINE FIND K FOR RIDGE METHOD ************** 

SUBROUTINE ROPT(XTX,RSING)
REAL XTX(6,6),RSING(6,6),IN(6,6),A,OPT 
DOUBLE PREOSION SING(6,6),LAM(6,6)

*, MULXTX(6,6),TRACE(500)
COMMON /NO/Ml,N 
DO 5 A = 0.001,30,0.001 
DO 10 I = 1,M1 
DO 10 J = 1,M1 
IF (I.EQ.J) THEN 
SING(I,J) = A 
ELSE
SING(I,J) = 0.0
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ENDIF
10 CONTINUE 

DO 15 I = 1,M1 
DO 15 J = 1,M1
LAM(I,J) = XTX(I,J)+SING(I,J)

15 CONTINUE 
DO 20 J=1,M1 
DO 20 K=1,M1 
IN(K,J) = LAM(K,J)
EN(J,K) = LAM(J,K)

20 CONTINUE 
DO 25 K=1,M1 
IF (IN(K,K)) 25,30,25 

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

STOP
25 CONTINUE 

CALL INMA(IN)
DO 40 I = 1,M1 
DO 40 J = 1,M1 
MULXTX(I,J) = 0.0 
DO 45 K = 1,M1
MULXTX(I,J) = MULXTX(I,J) + XTX(K,I)*IN(K,J) 

45 CONTINUE 
40 CONTINUE

TRACE(A) = 0.0
IX) 50 I = 1,M1
DO 50 J = 1,M1
IF ((I-J).EQ.O) THEN
TRACE(A) = TRACE(A) + MULXTX(I,J)
ENDIF

50 CONTINUE
IF (ABS(TRACE(A)-(M1-1)).LE.0.001) THEN 
OPT = A 
GOTO 55 
ENDIF

5 CONTINUE 
55 DO 60 I = 1,M1 

DO 60 J = 1,M1 
IF (I.EQ.J) THEN
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RSING(I,J) = OPT 
ELSE
RSING(I,J) = 0.0 
ENDIF

60 CONTINUE 
RETURN 
END

£************ * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

โปรแกรมย่อยสำหรับสร้างตัวแปรตาม
c******** SUBROUTINE FOR BUILD DEPENDENT VARIABLE ********* 

SUBROUTINE SIMY(Y,SXX,ERR,MAXEIG)
COMMON /NO/Ml,N
REAL Y(100),MAXEIG(6),ERR(100),SXX(100,6)
DOUBLE PRECISION TOY(IOO)
DO 5 I = 1,N 
TOY (I) = 0.0 
DO 10 J = 1,M1
TOY (I) = TOY(I) + SXX(I,J)*MAXEIG(J)

10 CONTINUE 
5 CONTINUE 

DO 15 J = 1,N 
Y(J) = TOY(J) + ERR(J)

15 CONTINUE 
RETURN 
END

Ç 1 * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * c * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

โปรแกรมย่อยสำหรับหาตัวประมาณลัมประสิทธ๋ึจากวิธีกำลังสองน้อยสุด 
C******SUBROUTINE FOR BUILD BETA FROM OLS METHODS ***************** 

SUBROUTINE BOLS(IN,SXX,XTY,Y,OBETA)
COMMON /NO/Ml,N
REAL IN(6,6),Y(100),OBETA(6)

*5 XTY(10),SXX(100,6)
DOUBLE PRECISION SXXT(6,100)
DO 5 J = 1,M1 
DO 5 I = 1,N 
SXXT(J,I) = SXX(I,J)

5 CONTINUE 
DO 10 J = 1,M1



212

XTY(J) = 0.0 
DO 15 I = 1,N
XTY(J) = XTY(J)+ SXXT(J,I)*Y(I)

15 CONTINUE 
10 CONTINUE 

DO 20 J = 1,M1 
OBETA(J) = 0.0 
DO 25 I = 1,M1
OBETA(J) = OBETA(J) + IN(J,I)*XTY(I) 

25 CONTINUE 
20 CONTINUE 

RETURN 
END

£ * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * + * * * * * 

โปรแกรมย่อยสำหรับหาตัวประมาณสัมประสิทธจากสมการถดถอยริดจ์ 
c****** SUBROUTINE FOR BUILD BETA FROM RIDGE METHOD ************** 

SUBROUTINE BRID(RSING,XTX,XTY,RBETA)
REAL XTX(6,6),RSING(6,6),XTY(10),RBETA(6),IN(6,6)
DOUBLE PRECISION RLAM(6,6)
COMMON /NO/Ml,N 
DO 5 1=1,Ml 
DO 5 J=1,M1
RLAM(I,J) = XTX(I,J) + RSING(I,J)

5 CONTINUE 
DO 10 J-l.M l 
DO 10 K=1,M1 
IN(K,J) = RLAM(K,J)
IN(J,K) = RLAM(J,K)

10 CONTINUE 
DO 15 K=1,M1 
IF (IN(K,K)) 15,20,15 

20 WRITE(6,25)
25 FORMAT('IN(K,K) HAS ZERO ON DIAGONAL')

STOP
15 CONTINUE 

CALL INMA(IN)
DO 30 I = 1,M1 
RBETA(I) = 0.0 
DO 35 J = 1,M1



RBETA(I) = RBETA(I) + IN(I,J)*XTY(J) 
35 CONTINUE 
30 CONTINUE 

RETURN 
END

Ç2****************************************************** ******************

โปรแกรมย่อยสำหรับหาตัวประมาณส้มประสิทธจากสมการถดถอยเชิงเส้นการ์ล็อต 
c**** SUBROUTINE FOR BUILD BETA FROM GARROTE METHOD ******* 

SUBROUTINE BGAR(OBETA,SXX,Y,GBETA)
COMMON /NO/Ml,N
REAL GBETA(6),OBETA(6),SXX(100,6),Y(100),IN(6,6)
DOUBLE PREOSION AJX(100,6),AJXTAJX(6,6),AJXT(6,100)

*, AJXTY(6),C(6)
DO 5 I = 1,M1 
DO 5 J = 1,N
AJX(J,I) = OBETA(I)*SXX(J,I)

5 CONTINUE 
DO 10 I = 1,M1 
DO 10 J = 1,M1 
AJXTAJX(I,J) = 0.0 
DO 15 K = 1,N
AJXTAJX(I,J) = AJXTAJX(I,J) + AJX(K,I)*AJX(K,J)

15 CONTINUE 
10 CONTINUE 

DO 20 J=1,M1 
DO 20 K=1,M1 
IN(K,J) = AJXTAJX(K,J)
IN(J,K) = AJXTAJX(J,K)

20 CONTINUE 
DO 25 K=1,M1 
IF (IN(K,K)) 25,30,25 

25 WRITE(6,35)
35 FORMAT(’IN(K,K) HAS ZERO ON DIAGONAL')

STOP
25 CONTINUE

CALL IN MA (IN)
DO 40 J = 1,M1 
DO 40 I = 1,N 
AJXT(J,I) = AJX(I,J)



40 CONTINUE 
DO 45 J = 1,M1 
AJXTY(J) = 0.0 
DO 50 I = 1,N
AJXTY(J) = AJXTY(J) + AJXT(J,I)*Y(I) 

50 CONTINUE 
45 CONTINUE 

DO 55 J = 1,M1 
C(J) = 0.0 
DO 60 I = 1,M1
C(J) = C(J) + IN(J,I)*AJXTY(I)

60 CONTINUE 
55 CONTINUE 

DO 65 I = 1,M1 
GBETA(I) = C(I)*OBETA(I)

65 CONTINUE 
RETURN 
END

Q * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

โปรแกรมย่อยสำหรับหาค่าเฉลี่ยความคลาดเคลื่อนกำลังสอง
£**************** subroutine find mse *************************

SUBROUTINE BMSE(BETA,MAXEIG,MSE)
COMMON /NO/Ml,N 
REAL MAXEIG(6),BETA(6),MSE 
MSE = 0.0 
DO 5 I = 1,M1
MSE = MSE + (BETA(I)-MAXEIG(I))**2 

5 CONTINUE 
RETURN 
END

Q* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

โปรแกรมย่อยสร้างเลขสุ่มให้มีการแจกแจงสมํ่าเสมอ
0 ******,**,** FUNCXIon for simulate from uniform********** 

function RANDIJ(IX)
IX = IX* 16807
IF (IX.LT.0) IX=IX+2147483647 + 1 
RANDU = IX
RANDU = RANDU/2147483647
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RETURN
END

£ * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 3,:**

โปรแกรมย่อยสร้างเลขสุ่มให้มีการแจกแจงแบบปกติ
0 ***,,»*»» function for simulate from normal****************

REAL FUNCTION NORMAL(AM,SD)
COMMON /SEED/IX,K1 
REAL PI,U1,บ2,NORl,NOR2,AM,SD 
PI=3.14159265 
IF (Kl.EQ.l) GOTO 5 

U1 = RANDU(IX)
บ2 = RANDU(IX)
NOR1 = SQRT(-2*ALOG(Ul))*COS(2*PI*U2)
NOR2 = SQRT(-2*ALOG(Ul))*SIN(2*PI* บ2)

NORMAL = NORl*SD+AM
Kl = l
RETURN

5 NORMAL = NOR2*SD+AM 
K1=0 
RETURN 
END

£**********************************************************************3* 
โปรแกรมย่อยสร้างเลขสุ่มให้มีการแจกแจงแบบปกติปลอมปน 
0 ***,*»*** function for simulate from scale normal*********

REAL FUNCTION SCNOR(C,P,AM,SD)
REAL NORMAL,ADSD,C,P,AM,SD,R1 
COMMON /SEED/IX,K1 
ADSD = C*SD 
R1 = RANDU(IX)
IF(Rl.LE.P) THEN
SCNOR = NORMAL(AM,ADSD)
ELSE
SCNOR = NORMAL(AM,SD)
ENDIF
RETURN
END
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0* ***** *******3♦ะ*********************************************************

โปรแกรมย่อยสร้างเลขสุ่มให้มีการแจกแจงแบบลอกนอร์มอล
0 * * * * » , ,» »  f u n c t i o n  f o r  s i m u l a t e  f r o m  l o g n o r m a l * * * ’' * * * * * * * *

REAL FUNCTION LOGNOR(AM,SD)
REAL NORMAL
COMMON /SEED/IX,K1
LOGNOR = EXP(NORMAL(AM,SD))
RETURN
END

^ *  * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

โปรแกรมย่อยสร้างเลขสุ่มให้มีการแจกแจงแบบไวบูลล์
0 ****»***» function for simulate from weibull **************

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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