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NORMAL

RRMSE OLS
RRMSE ALS
RRMSE WLS
RD
BETAH, INVS
OLS RRMSEO
INVS, RRMSEA
ALS
INVS, RRMSEW
WLS
INVS
OLS

OLS
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RRMSEA

RRMSEW

RD

ALS

WLS
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MAIN PROGRAM FOR POLYNOMIAL REGRESSION

bk

DIMENSION ~ X(200,1),YS(200),Y(200),E(200),XS(200,7),ESIGMA(5)

DIMENSION DSIGMA(5), (200), DEL(200),XE(200,7)

COMMON/SEEDIIX,KK,Z2

INTEGER N,DEGREE,COL,KKNIT

DOUBLE PRECISION TRMSEO,ARRMSEOQ, TRMSEA,ARRMSEA TRMSEW,ARRMSEW
RMSEO, RMSEA, RMSEW

PI=3.1415927
ESIGMA(1)=0.1
ESIGMA(2)
ESIGMA(3)
ESIGMA(4)
ESIGMA(5
DSIGMA(
DSIGMA(2
DSIGMA(3
DSIGMA(4
COL=0
DEGREE=0

N=0

NIT=0

TRMSE0=0.0

ARRMSEQ=0.0

TRMSEA=0.0

ARRMSEA=0.0

TRMSEW=0.0

ARRMSEW=0.0

OPEN(LIFILE='D:\My Thesis\ProgramMYPROGRAM\OUTPUTZ .DOC))

1)=0.

=03
=05
=0.7
)=1.0
=01
)=0.3
)=0.5
)=0.7
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OPEN(2,FILE="D:\My Thesis\Program\MYPROGRAM\OUTPUT2.DOC))
OPEN(3,FILE='D:\My Thesis\Program\MYPROGRAM\OUTPUT3.DOC)
OPEN(4,FILE='D:\My Thesis\Program\MYPROGRAM\OUTPUT4.DOC')
OPEN(5,FILE="D:\My Thesis\Program\MYPROGRAM\ARRMSE.DOC')
OPEN(6,FILE="D:\My Thesis\Program\MYPROGRAM\OUTPUT6.DOC,)
OPEN(7,FILE="D:\My Thesis\Program\MYPROGRAM\QUTPUT7.DOC))
OPEN(8,FILE="D:\My Thesis\Program\MYPROGRAM\OUTPUT8.DOC')
OPEN(9,FILE='D:\My Thesis\Program\MYPROGRAM\OUTPUT9.DOC)
OPEN(10,FILE="D:\My Thesis\Program\MYPROGRAM\ARRMSEALS.DOC))
OPEN(11FILE='D:\My Thesis\Program\MYPROGRAM\OUTPUT11.D0C')
OPEN(12,FILE='D:\My Thesis\Program\MYPROGRAM\OUTPUT12.DOC')
OPEN(L3,FILE='D:\My Thesis\Program\MYPROGRAM\OUTPUT13.D00C))
OPEN(14,FILE="D:\My Thesis\Program\MYPROGRAM\OUTPUT14.DOC')
OPEN(15,FILE='D:\My Thesis\Program\MY3ROGRAM\QUTPUT 15.D0C')
OPEN(16,FILE="D:\My Thesis\Program\MYPROGRAM\QUTPUT16.DOC')
OPEN(17,FILE="D:\My Thesis\Program\MYPROGRAM\ARRMSWOLS.DOC')
OPEN(18,FILE="D:\My Thesis\Program\MYPROGRAM\CHECKV(]).DOC))
OPEN(19,FILE="D:\My Thesis\Program\MYPROGRAM\CHECKINV.DOC)
OPEN(20,FILE="D:\My Thesis\Program\MYPROGRAM\CHECKBETAH_W.DOC')

*********************************************************/\****************************************|

GENERATE INDEPENDENT VARIABLES,DEPENDENT VARIABLE !
KK=0
IX=7482539
PRINT*'DEGREE ="'
READ* DEGREE
PRINT*'NUMBER OF CASES="
READ*N
PRINT*'NUMBER OF ITERATIONS™
READ*NIT
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DO 1=1N

CALL NORMAL(10.0,1.0,X(i,1))

END DO

DO 100 J=1 NIT (NUMBER OF ITERATIONS

DO 1=1,N (NUMBER OF CASES

CALL NORMAL(0.0,ESIGMA:i )E(1)

CALL NORMAL(0.0,DSIGMA(L) DEL(D)

IF(DEGREE.EQ.6)THEN

CALL NORMAL(0.0094,0.3318,



Y()= 1+(L-2*DEL(1)+3*DEL(|j*2-4*DEL()}*3
+5*DEL(1)"*4-6*DEL(1)*5)XE(1,2)
+ (1-3*DEL([}#6*DEL(I)*2-10*DEL (I)*3
+ 15*DEL(Ij*4)*XE(l,3)+(1-4*DEL(I}*2
+6*DEL(|j*2+4*DEL(1)*3-16*DEL()"*3
JADEL(1)*4)XE(1,4)+(1-4*DEL()**2
DEL(|)+4*DEL(1)*3+ T*DEL(I}**2
+4DEL()}*3)*XE(,5)+(L-4*DEL()**2
2*DEL()*XE(1,6)+XE(L,7)+W()
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WRITE(LE)!, XS{1,1).XS(,2),XS(1,3) XS(1,4).XS(1,5),XS(1,6) XS(L7),E(.YS(), ()1

DEL(l),Y()

WRITE(2, 91, XE(1,1),XE(1,2).XE(1,3).XE(1,4).XE(1,5),XE(1,6), XE(,7), DEL()),Y()

ELSE IF(DEGREE.EQ.5)THEN

CALL NORMAL(0.0094,0.3318,W(0)

XS(1,1)=1.0

+XS(16)+E()

XE(l,1)=1.
XE(1,2)=XS(1,2)+DEL()
XE(1,3)=(XS(1,2)+DEL())*2
XE(1,4)=(XS(1,2)+DEL(1))*3
XE(15)=(XS(1,2)+DEL())"*4
XE(1,6)=(XS(1,2)+DEL())*5
XE(1,7)=(XS(1,2)+DEL())*6
XE(1,8)=(XS(1,2)+DEL())*7
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XE(1,9)=(XS(,2+DEL())**8

XE(1,10)=(XS(1,2+DEL(1))*9

XE(1,11)=(XS(1,2)+DEL(1))*10

Y()= 1+(1-2*DEL(I)+3*DEL(l)"*2-4*DEL(1)*3
+5*DEL(I)*4)*XE(1,2)+(1-3*DEL(l)
+6*DEL()**2-L0*DEL()**3)*XE(i.3)
HL-4*DEL(1)"*2+6*DEL ("2
+4DEL(I)*3)*XE(,4)+(L-4*DEL(1)**2
DEL())*XE(1,5)+XE(1,6)+W()

WRITE(LE)!XS(1,1),XS(1,2) XS(13) XS(1,4),XS(1,5).XS(1,6).E(1), YS(),W(1) DEL(), Y()

WRITE(2,4)1XE(1,1) XE(1,2),XE(1,3), XE(1,4),XE(1,5),XE(1,6),DEL (), Y()

ELSE IF(DEGREE.EQ.4)THEN
CALL NORMAL(0.0094,0.3318,W(D)

XS(1,1)=1.0
XS(12)=X(1.1)
XS(1,3)=X(1, )2
XS(1,4)=X(1,1)*3
XS(1,5)=X(1,1)*4
YS(1) = XS(LL#XS( 2+XS(1,3)#XS(1 4)
£XS(1L.5)+E()
XE(1,1)=10
XE(1,2)=XS(1,2)+DEL()
XE(1,3)=(XS(1,2)+DEL())**2
XE(1,4)=(XS(1,2)+DEL(1))**3
XE(1,5)=(XS(1,2)+DEL())**4
XE(1,6)=(XS(1,2)+DEL())**5
XE(1,7)=(XS(1,2)+DEL(1))*6
XE(1,8)=(XS(1,2)+DEL())*7
XE(1,9)=(XS(1,2)+DEL())**8
Y(1)=1+(1-2DEL(I)+3*DEL()}**2
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4*DEL(1)*3)*XE(1,2)+(1-3*DEL()
+6*DEL()™2)*XE(1,3)
XE(LA)+XE(LE)+ ()

+(L-4*DEL(l)}"*2)*
WRITE(L 91LXS(1,2),XS(1,2).XS(1,3) XS(1,4),XS(1,5),E(),YS(), W(0), DEL(1)Y()
WRITE(2,%)J,XE(1,1),XE(1,2) XE(1,3),XE(,4),XE(,5), DEL () Y(i)

ELSE IF(DEGREE.EQ.3)THEN
CALL NORMAL(0.0092,0.3318, ()
XS(1,1)=1.0
XS(1,2
XS(13

~—

—_—

><
posd
B 0
1
> ) B

—<
il

< X X X X
1= EERIE = Pl
= =
I
o

>x< X
m Im
vz—\/\/\/\

|—\\|os'o-|'.l>"oo'|\>“

=

=1+(1-2*DEL(I)+3*(DEL()*2))*XE(,2)
1-3DEL(I))XE(l,3)+XE(1,4)W(1)
A)E(),YS(),W(),DEL(),Y()
4),DEL(),Y()

S
E

WRITE(L %! XS(1,1) XS(1,2).XS(1,3),
WRITE(2,91,XE(1,1),XE(1,.2) XE(1.3),

— = +
— —

>

ELSE IF(DEGREE.EQ.2) THEN
CALL NORMAL(0.01,0.3318, ()
XS(1,1)=1.0
XS(1,2)=X(1,1)
XS(1,3)=X(1, )2
YS() = XS(,2#XS(,2+XS(1,3+E()
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END
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WRITE(LE) XS

)
(1,2) XS(1,2)XS(1,3),E(),YS().W{1),DEL(), Y()
WRITE(2,91XE(1,1) XE(1.2)

XE(1,3),DEL(),Y(1)

END IF
END DO
COL = DEGREE +
RMSEOQ=0.0
RMSEA=0.0
RMSEW=0.0
CALL WLS(N,COL,XE.Y.YS,DEL,RMSEW.TRMSEW)
CALL ALS(N, COL, XE,Y,YS, DEL, RMSEAJRMSEA)
CALL OLS(N,COL,XE,Y,YS,DEL,RMSEOJRMSEQ)
CONTINUE
ARRMSEO=TRMSEO/NIT
PRINT*'ARRMSE OLS =ARRMSEO
WRITE(5,*)ARRMSEOQ

ARRMSEA=TRMSEA/NIT
PRINT*’ARRMSE ALS =, ARRMSEA
WRITE(5,)ARRMSEA

ARRMSEW=TRMSEW/NIT
PRINT*'ARRMSE WLS a1 ARRMSEW
WRITE(5,*)ARRMSEW
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BENDDO

WRITHIZ B L
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---------------- oTaTT o 2T S—————
IF(COL-DEQD) THN
DOKAIN
YHAKFBM(BI-2 B DK XEK B XEKI

WRTE KK YHAK)
DD

ALE (L) EQITHN
DOKEN
YRARFBUH(B-2 B TR B DK 2 XEK2HBI
SEYTAKPEKIBAHEKA
WRITEY, KYSKIYHAK)

ADD0
AF IF(CCL) Q4 THEN
DOKEIN
YHAKFBLMB-2 B TR BAPTRLK ™2
SR TEKIHEK2H{BI B TR
@%@@WKWMH@W@@W@

WRTEAKYIK YHAK)
DD
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T34=T(l9
T89=T10
T4D=TlH
T42=TL9
T43=TlH
T44=TeH
T49=T36)
TaD=TLY
T62=TH
T63=T0
To4=T39
T69=Té9
T60)=TLo
162 =129
T63=T39
T64=T¢9
T69=T:9
B3 F(COLEQT) THN
T12 00
T13=00
T14-00
T19-00
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T =00
T(L7)=00
T27)=00
13700
) 00
T0/7)=00
167)=00
LR
H1-00
H2H00
H3-00
HAR00
HOF0
He00
H7H0
D0I=IN
‘(L)=N
T2 =TiLAE!2)
T(L3) = TIL3H(E] 3-001)
T(LA) = TLAHOE| A0 40132 PI(09)
TL) = TILOHOEISHI06E] 3H16((2 P09 023 1.2

10.01*)

T8 = TLOAOEI AT AP0 0T 3%
HA212)

TN = T DL (2P0 *3%E| A
KoM 2%E] (2 P09 01 5% )

T2 = T ORI 802X A2 P09 013 )
1050002 AF3%(2P) 05 01755 3
106001 #3%12)

T37) = TR Y0TBE )-Z2A(ZP)=(03 U39
00023 5P =050 LE
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D031

TiAN = (D0 10022 833/~ 013 1)
HTB 0L 206 Gy P)™09 015 L)
R3] A2 P07 3)

T = T /O 1M E 90209 0425 §
HAOUL 2] 02 P05 0455
S0 3| HBAZ A0S 7 14)

T67)= TG 7H0E1 105G 1060205 13 )
#0012 8 1E(2P) {05 01561
SENI0L3] 6316802090171
135000 4E] 44240205 0179 1 3
1036001 *5XE L2802l (05)01+11)

000 = T07 7061 306696, TeB)(2P) 051 013%E] 1)
+1485000 2961 92672209 0519
1300003, 7 B0R(2PI) 09 0LPXE] 0
1l 000 4XE 1 5163360/ 05) 0 1°9XE ] 4)

HIFHI)

HOFH2HEI D

HIFHIHOE! HAU™YD)

HARHAH( 006 2470032 (05)Y()

|'(5)4;(05())1*((>‘E(|,5)008%(',3-1@((?”)*105))"(01)’*3*>‘E(|,2)

M0
HOFHEH(E SO A2 P09 01) 3% 3
15000229 12P)

HIFHHOE1 I U0 0D 3%
00 0298 (P05 27Y0)

T2)=T2

T22=Tl3

T23=T4

T4 =Tl



T(2,5) =T(.,6)
T(2,6) =T(1,7)
TG1) =T(,3)
T(3,2) =T(1.4)
T(3,3) =T(1,5
T(3,4) =T(1,6)
T(3,5) =T(1,7)
T(3,6) =T(2,7)
T(4,1) =T(1,9
T(4,2) =T(1,5
T(4,3) =T(1,6)
T(4,4) =T@Q,7)
T(4,5) ="(2,7)
T(4,6) =T(3,7)
T(5,1) =T(,5)
T(5,2) =T(1,6)
T(5,3) =T@A,7)
T(5,4) =T(2,7)
T(5,5) =T(3,7)
T(5,6) =T(4,7)
T(6,1) =T(1,6)
T(6,2) =T(1,7)
T(6,3) =T(2,7)
T(6,4) =T(3,7)
T(6,5) =T(4,7)
T(6,6) =T(5,7)
T(7,1) =T(,7)
T(7,2) =T(2,7)
T(7,3) ="(@37)
1(7,4) =T4.7)

T(7,5) =T(5,7)
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T =T61)
BDF

CA.QLATEMIRIXH
DDELL
DDJ=100L
ALJFT )
WRTEGHAL) |MERXH
ADDD
ADD

(ALINGGLA

DDELAL
WRTEEAH]) 'VECTCRh
ADDD
-------------------------- QN TaVY: 3 2 Y —

WRTEVECTCRN

BIFRIRALIH)
DD
WRTEGSIANQOL | FETAHT = ALS
ADID
----------------------- O TOTT Ty ) S—
IF(Q0L1)FQ2) THEN
DOK:IN
YHAKF B2 B DR (K HEK2BHEKI)

VRITETP KKK
B\DDO

AF F(Q0L)EITHN
DDK-IN
YHAKFBIHB2-2 B DRLKHS B DRLKT ¥ EK 2B

159



160

SBYTHKPEKIBAHEKY
%@’?M&W@

ALF (L) EQ4THN
DOKELN
YHAKFBUBR-2 B DELKBATE K2
ABYTHK"FHEKIHBISBY TR
@%&”@WKMHWW&“@WK@

VIRTETKYSK YFAK)
B\D[O

A IF(C0L-) EQSTHEN
DOKAN
YHAKFR) (B2 B T BA DR(K2

ABYTHK 3R TEK M EK2HBI
SBAPTRKH6EYTH (K209 DR (K9 EKI
BB T 26 B TELK™2
HRG ALK OEKAHBE4 B0 TR(K 2
B0 CEL(<)EKIHE07EKE)

VRTE7KYSK YFAK)
B\D[O

AF F(Q0LL)EQHTHN
DDKLN
YHAKF BB B TR B TR 2
R TR RO TR+ B CK"F¥HK)
H{BSBYTHKME B TRK 2B THK™3
BRI RLK 4 OEKIHBA4BE TALK 2
RO DAL~ 24 BGPDEL(K ™3 1B CHLKT™3
LR TEKEKAMHBE4BE TR
BO TR BTELK™3PRTEK2
HEIPOE (K™ EKOHBOH B E K2
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2HPIRKPEKOHEEK)

VRITETKYSK YFAK)
B\DDO

BOF

CALL RRVBEANGCL YSYHARVEEA
TRVEEATRIVEEAHRMEA
WRTEL04RVEEA YBARA

FETLRN
B\D

H++++++++++++++++++ bbbt bbb

! RELATIVE ROOT MEAN SQUARE ERROR (ALS) !

H+++++++++++++++++ At bbb bbb

SUBRCUTINE RRVEEANGOL YS YHARVEEA)
DIVENSION YHA200) RESA 200, YS.21)
DOLALE FREOSONSTEARMEER - MYGAYSRARA
INTECERNQOL
SEA=00
JMGA=00
YRIRA=(0
IDIIN
REAIPSIFYHA)
SSEASSEAREA I
USSR
DD
YRS
RVEEA = (SORTISSEANY YSRARA0)
RETLRN
END



&EW“'\E CLINGOLXE YYSDH RVEEOTRVEE)
DIVENSION XE 200, Y1200 ¥7) CEL(20), YH00, YS.21)
DOLALE PREISON RVEEQSE TRVEED
INTECERNGCL
CALEETANCOLYEYB
DOH,QL
VRTEZH)
RDDO
F(CLDEQTHN
DOKEIN

YHKFB1H{B2-2 83 TR XEK)EIYEKI

VRTEAKYSKYHK)
B\DLO

A F(COL)EITHN
DDKLN

YHKF1HBEAZ B TAKSBA TR (K2 %EKAHBY

ST (K XEKHBAXEKA
VRTEA KK YHK

ADDD
ALF (L) EQ4THEN
DDKLN
YHKFR B2 B DK BAPDELKT™2
FEYTR K HEKIHBIIBY TR
%&“@WKWWW@“@WK@

VRITE KYSKYHK)
ADDO

AF IF(Q0L:1)FQ5THN
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DOKELN
YHKAB)B22 B CEL KB BA TR
SR TH KB TRK™EK)HEI
SBYTAKOR T2 0BG TR K97EKI
HBA4BTELK"26 80 THK™2
B CEL (K XK O BEP DL (K2

B CELKPEKOE™EKD

VRTEAKYIKYHK)
B\DCO

A (0L E0THN
DOKN
YHK= BI)HB2 B3 DR BAPTRLK ™2

FEYTR K35 B THK 4By TEK "9 XEK2)
B3R DELKHE B T8O DELK™3
R CAKEKIHBA4BETEK2
RGP (K2 B0 T3 1B CELK™3
SR TRK Y HEKAHBO BOTTELK2
BO TR RO B TRLK™2
HEIPCE(KPYEKHBE4 B TEL(K2
2BPCRL(KPXEKET¥EKD)

VRTEAKYIKYHK)
B\DLO

BDF

CAL FRVBEOINCLL YSYHRVEED)
TRVEDTRVEEOIRVEED

VRTHEY RVEEOYBRO
RETLRN
END
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BETA HAT FOR OLS

SUBROUTINE BETAH(N,COL,XX,Y,B)

DIMENSION XX(200,7),Y(200),B(7),XT(7,200) XTY(7),A(7,7),8(1,7)

REAL SUM.SIK
INTEGER N,COL
DO 1=1N
DO J=1,COL
XT(3,1)=XX(1,J)
END DO
END DO
DO 1=1,COL
SUM =0.0
DO J=1,N
SUM=SUM+(XT(1,9)*Y(J))
END DO
XTY(1)=SUM

WRITE(3,*)XTY(1)
END DO
DO 36 1=1,COL
DO 40 L=1,COL
SIK=0.0
DO J=1,N
SIK=SIK+XT(1,3)*XX(J,L)
S(1,L)=SIK
END DO
40 CONTINUE

36 CONTINUE
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O QAL
BONSNEON

AL )

VRTES A1)
D0

DI
OML INVSOLA
0L
BIF00
DO

BIFBIMALYXTYHY
B\DDO

B\DDO
RETLRN
B\D

I * c X **'*******I

! II\}\EHE |VNHX !
I kkkkkkkkk_kkkkkkkkkkkkkkk_kkkkkkkkkkkkkkrkkkkkkkk_kkkkkkkkkkkkk T r* ******* * * I

DIVENSCNAT, ) 7]
INTEER QL

00 Q1
DO
E\D [IB)( 1a)=A( )
DI
00 14,01
BLLU=L0BLL)
00 1101
IFOLNEQ) THEN
BIL=BILELY
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BOF
DD
DD, 0L
DD
HELINEQTN
(Vas (Ve B
BOF

ADD0
DD
DD QL
FPLNEQTHN
BLI-ELYBLY
ADF
ADDD
ADID
00 QL
00 JH00L
AlJ=E1

VRTEEAAI)OL IXIXCRHR - INERE
ADDD

BDDO
RETLRN
B\D

e e S e o L S S S S S o

RELATIVE ROOT MEAN SQUARE ERROR (OLS) !

e S A A A e o S S A o

SLBRCLTINE RRVBEOINCCL YSYHRVEED)
DIVENSION YH200) RES 200, YS.20)
DOLALE PREISON SERVBEOSMYSO YRARD
INTEERNOL

SE=00
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UW0=00
YBR0=00
DOI-IN

RES(1)=YS(1)-YH(I)

SESERE

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

SUERCUTINE NCRVALDVEANSIGVAN
COWINSEEDIXKKZ
RALZLXRLR2ROMVEANSIGVA
A=314159%5
IFKKNE]) THN
R =R
R =
2 = JR2LA3R)POH2 PR
2=3RI2A0ARFINZPR)
XZPSIGVDVEN
kel
AF
XZIGVNDVEN
KD
ROF
RETLRN
AD
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khkkkkkkkhkkkkhhkkhhhkkhhhkkkhhkkkhhkrkhhkrkhhkkkkhhkkkkhhhkkkhhkkkhhhkkkhhhkkkhhhkkkkhhkrkkhhkkkkhhkkkk

! GENERATE RANDOM NUMBER !

J == Ak Aok ok =S == S I

FUNCTION RD(IX)
INTEGER IX
IX = IX*16807
IF(IX.LT.0) THEN
IX = IX+2147483647+1
ENDIF
RD = FLOAT(IX)/2147483647
RETURN

END

END OF PROGRAM-
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