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CALL DET (AP A2 MP) :
CALL MINVI[A2,%P 4Dy AjyMA) 108
CETL = D
IF (DET1) 3001,3000,3001
3001 CALL INVS {MP,NP,AP)
DO 129 T=1,MP
5P(I) = O
DN 129 J=1,Mp
129 BP{I) = BP(T}+SP(1,J+1)%AP(J,1)
WRITE(6+4000) (BPII)sT=1,MP)
4000 FORMAT (///+2X+10F10.4)
AA = O
DO 132 I=1,%P
132 AA = AA + XBARP(I+1) # 2P (I)
AA = YRARP(1) = AA

SSEP = O
U0 134 I= 14MP
YHATP{IY = DO
0R 135 - ) = 25M
135 YHATP(I) = YHATP(I) + B8P{J=1)¥XP (4,1}
YHATRPLEY): = YHATPLIY + AA
YRESRU1 ) = XPU{1+I) — YHATR(T)

134 SSEP = SSEP + YRESP(I) * YRESP(I)
SEEP = SQRT (SSEP/(MP-M))
R2P = (SP(lyX)-SSEP)/SP(1lsl)
RZ1P = 1-((1~-R2P)*(NP-1)/(NP=M))
F = (R2P/MP )/ ((1=-R2P)/(NP=M))
0O 142 TI=1,M

142 SERP(T1) = SEEP #SQRT(AP(I,I))
CALL MED (MPsYRESP,C,yXS5P1)
YAP = C
YMEDP = YAP*YAP
DO 146 TI=1,NP

146 YCENP(I) = XP({1l4I)-XBARP(1)
CALL MED (NP, YCENP,C,XSP)

YBP = C
YMDCP = YBP *Y8P
R1P = (YMDCP - YMEDP)/YMDCP

R11P = 1-((1-R1P)*(MP=-1)/(NP-M))
WRITE (65149) R1PsR11P4R2P4R21PHF
149 FORMAT (//32X3"R1P="3F5.442Xy"R11P="4F5,442X, "R2P="4F5.4,
12X "R21P="3F5.4 32Xy "F="3F15.4)
0N 151 I=1,M
SP(IsI) = SQRT (SP(IsI)/(NP-1))
151 STODP(I) = SPUI,I)

SMSELl = O
SMSEl1ll = 0O
SMSE2 = 0
SMSE21 = 0
P =100

DO 2000 IS=1,1IK
CALL SAMP (MsNP sXP4X24NeNL)
CALL MEAN[M4Ng¢X23XBAR)
Ml= M-1
CALL COVAR (MaNsX23¥BARsS)
0N 164 T=1,M1
D0 164 J=1.M1
164 A(I4J) = S(I+1,4J+1)
CALL DET(A,A1l14M1)
CALL MIMVI{A11l4M1,D240LB,4B)
IF (D2) 29203,2000452003



2003 CﬁL% gﬁgsllﬁistﬂ)
Do, 16¢ =ly!
B(I) = 0O : 109
'Dn 169 J=1,H1
169 8(1) = B(I)+S(1yJ+1)1%A(J,1)
AA .= 0
DO 172 1I=1,M1

172 AA = AA + XBAR(I+1) % B(I])
AA = XBAR(1) — AA
SSE = 0

00 174 I= 14N
YHAT(I) = O
DO 175 4 = 24M
175 YHAT(I) = YHAT(I) + B8(J-1)%X2(J51)
YHAT(I)= YHAT(I) + AA
YRES(I) = X2(1,1I) - YHATI(I)
174 SSE SSE_ # YRESIT) * YRES(I)
SEE SQRT (SSE/(N-M))
R2 = (S(141)-SSE)/S(1s1)
RS2(IS) = R2
R21 = 1-=((1-R2)*(N-=1)/(N-M))
RS21(IS) = R21

F = (R2/ML)/((1-R2)/(N=-M))
DO 182 I=1,M :
182 SER(I) = SEE #*SQRT(A(I,I))
CALL MED (NsYRES,CsXS1)
YA =C
YMED = YA#*YA
DO 186 I=1,N
186 YCEN(TI) = X2(1,1)-XBAR(1)
CALL MED (NsYCEN,4C4XS)
fh & €
YMDC = YB *YB8
R1 = (YMDC - YMED)/YMDC
RSI(IS) = R1
F11 = 1=((1-R1)*(N=1)/(N-M))
RS1M(IS) = R11
o0 191 I=19q
. SUIsI) = SGRT (S(TI,1)/(N-1))
121 STDO(T) = S(I,I)
SME1(JS) = RSI(IS) — R1P
SMET1(IS) = RSLI(IS) — P11°P
SME2(TS) = 952(TJS) - 2ZP
SME21(1IS) = RS21(IS) - R21P
SE1 =SMSE1+ SMEI(IS) #* SKF1(IS)
SMSF1l =SMSFLI+SMELI(IS)I#SMFLILI(TIS)
SMSE2 =SMSE2+ SMEZ2(IS)IHSME2(IS)
SMSE21 =SMSEZ21 + SME21(IS) * SMEZ1(IS)
2000 CONTIMUF
SMSE1 = SMSE1/IK
SMSF11 = SMSE11/IK
SMSE2 = SMSE2/1K
SMSE21 = SMSE21/IK
ARITE (6,2001)
2001 FORMAT (//+2X+s'COMPARTSION OF COEFFICIENT OF DETERMINATIGMY)
WRITE (6,2002) SMSELl,SMSE11,SMSE2,SMSE21
2002 FORKMAT (//42X+4F20.4)
WRITE (692500)1KsN
2500 FORMAT(//+"IK="'4915,2Xs'N=",15)
] _WRITE(592502) (RS1(I)sRS1IL{T)IsRS2(I)4RS21(I)yI=1,TK)
2502 FOKMAT(2X44F10.6)
CLOSE (5)
STOP
END






111

CALL D=T (APsAZsMPyMP)

CALL MINVIAZ MPaDeLAygMA)

EFTl = D

IF (OFT 2001,3070,4,3001
T

3001 CALL

-3
b
N
el

- A

)
HYL (MPoaNPyaP)
=1,M"pP
gL Iy =g
2 129 J=1sMP
129 ZPLTI) = BPEI)+SO(1,J+1)%AP(J,s1)
aRITE(594000) (BPLI)sT=1,4MP)
40700 FORIMATY {/// 2% 1CF10,4)
AR = D
941 132 T=1ls+MP
132 AA = AL + XBARP{1+#1) * BP{])
AA = HA3ARP(1) - AA

SSEP =0

B0 134 1= IsMP
YHATP (I ) 0
BB 335 J 29 M

135 YHATPRI(I) YHATPLI] & BPLJ=-1)%XP{J,1)
YHATP(]) YHATP(I) + AA
YRESPI(T) XP{leI) ~ YHATP(I)

134 SSEP = SS5EP + YRESPILI) = YRESP(I)
SEEP = SQRT (SSEP/(NP-#))
RZP = (SP11,1)=SSEP}/5PL151)
R21P = 1-{(1-R2P)*(MP-1)/INP=M]))
Fi= (R2PI/MRYLCCI=R2ZPYII{NE~M))
DN 142 I=1,M

142 SERP(YT) = SEEP ¥SQRTIAPIILI))
CALL MoD (NP YRESPyLyXSP1)
VAR = T
YHEDP YAP 2Y AP
DO 366 T=1eNP

146 YCENP(I) = XP(1l,1)-XBARP(1)
CALL MFD (NPSYCEMNP4CsXSP)

Y3 = C
YMDCP = YBP #Y&D
R1P = {YNDCP = YMFDP)/YMGCP

RILP = T={(1=RLP)%(NP=1)/{NP=-M)})]}
HBITE (FHy149) RIPFK1124C2P,R21F4F
149 FOXMAT (/7920 s ' R1P=" 3 F 5.4 42X "RILIP=Y 4 F5,442X 4 '02P="4FS.4,
Xy "RE21 P2 g FE 442X "F=YsF15,.4)
o 151 Y=1.M
SPLIaT) = 5987 [SPLTsY )1 (NP=1))
151 STERPLTd = SPLI 1)
IK =N

SHSEY = )

ot

g T
S¥SE1l = 9

SMSEZ = ©§
SMSE21 = 0
[85 = ;

2000 CALL S2YF (™) NP yXPyX24NoN1)
185 = [93+)

DY BON J=T1,¥M
B9 300 I=2:M
XA(T4J) = X2(1,J)
200 CONTINUFE
LD 25D J=1,N
350 XAllyd) = 1
CALL DETT (XA4,X214MaN)
ALL TAANSOXZ219X224N9M)



£00
501

164

169

172

175

174

182
201

1%6

191

200
2no

CALL GYMPRD(X224X214%X2343MyNyM)
CALL MINVIX224M40S,LSeM%)
IF(DS)I501 45004501

GO 70 200

CALL MEAN(MsNeXZ4XBAR)

Mli= %-1

CALL COYAR (MyNaX29XEBAR,LS)
D0 164 I=1,M1

D0 164 J=1.M1

AlIsd) = S(I+1,J+1)

CALL TNVS (MLg4N,A)

D0 169 I=1,M]1

B(I)Y = 0O

00 169 J=1,M1

g3(1) BIOI)+S(14J+13%A1Js1)
AA =D .

DO 172 I=14M1

AA = AA + XBAR(I+1) * 8(I)
AA = XB8AR(1l) — AA
S59E =0

20 174 I= 14N

YHAT(I) = O

DO 175 J = 24M

YHAT(T) = YHAT(I) + 30J-1)1%X2(Js1)
YHAT(I)= YHAT(I) + AA

YRES(TI) = X2(1,1) - YHAT(TI)
S = SSE e YRES(IY % YRESAT)
SEE = SQRT (SSE/(N=M))

R2 = (S(141)=SSE)/S(1,+1)

R21: 5 1=t {LI=R2IFIN=LIS{N=M])
Fo= (22/741)/((1=-R2)/(N=M))

00 182 I=14M

SER(IY = SEE #SQRT(A(T,1))
CALL M=D (NsYRES,CyX51)

YA = C

YMED = YAXYA

J1 185 T=14N

YCEN(T) = X2(1,7)-X8AR(1)
CALL MEZD (NsYCENsCyXS)

Ya = C

YMPE = YE #Y38

Bl = LYMBEC = YHEIY/[YADC

#11. = I={AL=R]1 yR{M=13 S (N=4))
20 93 T=lgM

SEIe1) = SAPT (SUIAT)L(N=1)}

STORCTY = S(1+1)

IK = T<+1

REYI(IKY = R1

RS1Y(Y¥<) =iR1]

RSZ2(1K) = R2

ESZICIXY = "221

SMELI(TX) = RSI(TK) - R]1P

SMETL(IK) = RS1I(TK) = P11P
SHE2(IX) = RS2(1ILK) — R2P

SMEPICIK) = RS21LTIK) - P21P

SMSE]l = SMSEL1+SMEYI(IK) * SMEL(IK)
SMSE11 = SHMSEL11+SMELL(IK)*SMELL(IK)
SMSFZ = SMSF2+4SME2(TX)#SME2(IK)
SMSF21 = SMSE21+ SHMEZLII(TK) #* SMEZ1(TK)
I1F (IK-TAA)200N042001,2001

SMSFL = SNSEL/IK

112



2003
2002
2500

9005
9006

SMSE1l = SHSEL1l/1IX
SM5E2 = SHSe2/IK
SMSEZ21 = SHSE21/IK

ARITE (6,2003)

113

FORMAT (//92X9'COMPARISION OF COEFFICTENT OF DETERMINATION')

WRITE (6,2002) SMSELsSHSELLsSMSE2,SM5F2]
FORMAT (//+2X94F2044)

WRITE (652500)1KsN,T58

FORMAT(// 9" IK=" 515,29 "N="515,2X,"18B=",15)
29 9005 I=1,IAA

ARITE (6590056) RSI(T),RSLL(T),RS2(1),RS21(1)
FORMAT (4(F1046)41X)

CLOSE (6)

STGP

END






00 124 J=14MP
124 AP(I,J) = SP(I+1,J+1)
CALL DET (APsA24MP,yMP)
CALL MINV{AZ2.MP sDsLAsMA)
DET1 = D
IF (DET1) 3001,3000,53001
3001 CALL TINVYS (MP4NP,AP)
DO 129 I=1,MP
BRLTI) = 0
DO 129 J=14MP
129 BP(TI) = BP(I)+SP(14J+1)*AP(Jy1)
wRITE(5+4000) (BP(I)sTI=1,MP)
4000 FORMAT (/// +2X510F10.4)
AA = 0
DO 132 I=1,MP
132 AA = AA + XBARP(I+1l) * BP(I)

115

AA = XBARP(1l) - AA
SSEP = 0
DO 134 I= 1.NP
YHATP(I) = 0
DO 135 J = 24M
135 YHATP(I) = YHATP(I) + BP(J-1)#%*XP(J,I)
YHATP(I) = YHATP(I) + AA
YRESP(I) = XP(1lsI) = YHATP(I)

134 SS5EP = S5EP *= YRESPUCL) += ¥YRESP(L)
SEEP = SQORT (SSEP/(NP-M))
R2P = [(SP(14+1)-SSEP)/SP{1,s1)
R21P = 1=-((1=R2P)}*(NP=1)/(NP-M))
F = (R2ZP/MP I (L1-R2P)/(NP-M))
DO 142 I=1+M
142 SERP(TI) = SEEP #*SQRT(AP(I,I))
CALL MED (NPyYRESP,CyXSP1)
YAP = C
YMEDP = YAP%®YAP
20 146 T=1,NP
146 YCENP(I) = XP(1l,I)-X3ARP(1)
CALL MEFD (NP sYCENPsCysXSP)
YBP = £
YMDCP = YBP #*YBP
R1P = (YMDCP - YMEDP)/YMDCP
R11P = 1-((1-R1P)*(NP=-1)/(NP=M))
wRITE (64149) R1P+K11P,R2P4R21PsF
149 FORMAT (/7 32Xs"R1P="4F5.492X9 "R11P="3F5.492Xs"R2P="4F5.%
12Xy "R21P="3F5.4 42X, "F="4F15.4)
50 151 I=1,M
SP(T41) = SQART (SP(T,T)/(NP-1))
151 STDDP(I) = SP(I,I)

I = @

SMSEL1l = 0

SMSELL =D

SMSEZ2 = D

SMSEZ21 = O

1838 = 0

2000 CALL SAMP (MaNP 4XP4X24NyN1)

I83 = I183+1

D0 800 J=1,4N

00 800 I=2.+M

XA Tsd) = X28Fs J)
800 CODNTINUF

J9 950 J=1,4N
950 XA(1l,J) = 1



500
501

164

169

172

175

174

18¢
201

186

191

CALL DETT (XAsX21leMsN)
CALL TRANS(X214X224NyM)

CALL GMPRDI(X224X21+X23sMsNsM)

CALL MINV({X234MsDSsLSsMS)
IF(DS1501,+500,5501

GO TO 200

CALL MEAN(MeN4X23XBAR)

Ml= M-l

CALL COVAR (MsN9X23XBARsS)
D0 164 T=1,M1

DN 164 J=14.M1

Allsd) = S({I+1,J0+1)

CALL INVS (Ml,NsA)

DD 169 I=1,M1

B(I) = 0O

DO 169 J=1,M1

BII) = B(I)+S(1lyJ+1)%A(Js1)
AA = 0

DO 172 I=1,M1

AA = AA + XBAR(I+1) * B(I)
AA = X3AR(1) - AA

SSE = 0

DO 174 I= 1N

YHAT(I) = 0

DO 175 J = 24M

YHAT(I) = YHAT(I) + B(J=1)%X2(J,y1)
YHAT(I)= YHAT(I) + AA
YRES(I) = X2(1,s1) = YHAT(I)
SSE = SSE + YRES(I) * YRESI(I)
SEE = SQRT (SSE/(N-M))

RZ2 = (S(141)=-SSE)/S(1,1)

R21 = 1=((1=-R2)*(N=1)/(N=M))
F = (R2Z/M1L)/(U(1-R2)/(N-M))
00 182 I=1,M

SER(I) = SEE %=SQRT(A(I,1))
CALL M:z=D (NsYRES,C,4XS1)

YA = C

YMED = YA*YA

DO 186 I=1,4N

YCEN(I) = X2(1,41)-XBAR(1)
CALL MED (N+YCENsC4XS)

¥8 = C

YMDC = YB #*YB

R1 = (YMDC - YMED)/YMDC

R1l = 1={(1l-R1L)*(N=1)/(N=M))
DO 191 I=1,M

S{IsI) = SQRT (S(T4I)/(N=-1))
STDD(T) = S(I,LI)

IK = IX+l

RS1(IK) = R1

RS11(IK) = R1ll1

RSZ2(IK) = R2

RS21(IK) = R21

SME1(IK) = RS1{IK) - R1P
SME11(IK) = RS11(IK) - RI11lP
SME2(IK) RS2(IK) - R2P
SME21{1K) = RS21(IK) - R21P
SMSE1l = SMSEL1+SME1(IK) * SME1(IK)

SMSE11l = SMSEL11+4SME11(IK)*SMEL1(IK)

SMSE2 = SMSE2+4SME2(TK)*SME2(IK)

SMSE21 = SMSE21+ SME21(IK) * SME21(IK)

116



200
2001

2003
2002
2500

9005
9006

, 117
[F (IK-TAA)200052001,2001

SMSE1 = SMSE1l/IK ¥
SMSE11l = SMSELll/IK

SMSE2 = SMSE2/IK

SMSE21 = SMSE21/IK

WRITE (652003)

FORMAT (//+2Xs'COMPARISION OF COEFFICTENT OF DETERMINATION')
ARITE (652002) SMSE1,SMSEL119SMSE2,SMSE21 '
FORMAT (//32X94F20.4)

WRITE (6,2500)IK,N,1IBB

FORMAT(// 9 ' IK="91592X9"N=",31542X,"18B=",415)

DO 9005 I=1,1AA

WRITE (6,9006) RS1(T)sRS11(I)ISRS2(1),RS21(I)
FORMAT (4(F10.6),1X)

CLOSE (6)

STOP

END






00 124 I=14MP
00 124 J=14MP 119
124 AP(I4J) = SP(I+1,J+1) '
- CALL DET (AP+sAZ sMP)
CA_L MINV(A24MP sDsLAsMA)
CET1 =D
IF (DET1) 3001, 3000,3001
3001 CALL TINVS (MP4NP,AP)
030 129 I=1,MP -
BP(I) =0
DO 129 J=1,MP
129 3P(I) = BP(I)+SP(14J+1)%AP(J,T1)
ARITE(54+4000) (BP(I),I=1,MP)
4000 FORMAT (///+2X+410F10.4)
LA =0
00 132 I=1,MP l
132 AA = AA + XBARP(I+1) #* BP(I)
AA = XBARP(1l) - AA

SSEP = 0
D0 134 I= 1,NP
YHATP(I) = O
D0 135 J = 24M

135 YHATP(I) = YHATP(I) + BP(J-1)%XP(J,1)
YHATP (1) = YHATP(I) + AA
YRESP(I) = XP(lyI) — YHATP(I)

134 SSEP = SSEP + YRESP{I) % YRESP(I)

SEEP SART (SSEP/(NP-M))
R2P = (SP(14,1)-SSEP)/SP(1,41)
R21P = 1=((1-R2P)*(NP=1)/(NP-M})
F = (R2ZP/MPI((1=~R2P) F(MP=N}])
U0 142 I=14M
142 SERP{I) = SEEP %SORT(AP(I,.I))
CALL MED (NPyYRESP4CsXSP1)
YAP = ©
YMEDP = YAP*YAP
37 146 T=14NP
146 YCENP(I) = XP(l,1)-XBARPI(1)
CALL MED (MNPSYCENPCyXSP)
Yae? = C
YM3CP = YBP *YEP
&1P = (YMDCP = YMEDP)/YMDCP
112 = 1-{(1-R1P)E{(NP=1)/(NP=V¥))
wRITE (64149) R1IPsF11IP4P2PyR2Z1IPF
149 ZOIMAT (/7 42X e "R1IP=Y ER 442X "R11P="sF 5 ,442X 4 "R2P="4F 5,4,
12X 4 'R21P=",F5.4 42Xy '"F="4F15.4)
BN 151 I=1.M
SPLTI5T) = SORT (SPLIHT1)/(NP=1))
151 STODP(I) = SP(I,])

SMSE1l = O
SMSE11 = 0
SMSE2 = D

S¥SE21 = 0

00 2000 1S=1,TK
CALL SAMP (MyNP +XPy¥2+NasN1)
CALL MZAN(MyN+X 29 XBAR)
Mi= #-1
CALL COVAR (MaNX29XBAR4S)
20 164 TI=14M1
20 164 J=1,M1
164 A{I<J) = S{TI+1,4J+1)
CALL DET(A,AL1I4M1)



CALL MINV(A114M1,D2,LB,MB)

- IF (D2) 2003520002003 -

2003 CALL TNVS (M14NsA) 120

D0 169 T=1,M1
1) = 0
D0 169 J=1,M1

169 3(I) = BLII+S(14J+1)%A(JsT)
AA =D

09 172 I=1.+M1
172 AA = AA + XBAR(I+1) * B{1)
AA = XBA(1) - AA
S8%E =9
DO 174 T= 14N
YHAT(I) = 0D
DAY J-= 24M
175 YHAT(I) = YHAT(I) + B(J=1)%X2(Js]) .
CYHAT(I)= YHAT(I) + AA
YRES(T) = X2(1,1) = YHAT(I)
174 SSE = SSE + YRES(I) * YRES(I)
SEE = SQRT (SSE/(N-M))
R2 = (S(1+1)-SSFE)/S(1l,1)
RS2(IS) = R2
21 = 1=((1-R2)*(N-1)/(N=-M))
RS2I6T5) = P21
F = (R2/41)/((1-R2)/(N-M))
00 182 TI=1,.M
182 SERLELY = SEE #SQRTEACYIST))
CALL MZD (NJsYRES,CyXS1)

YA = C
YMED = YA&YA
30 1856 T=14N

186 YCEN(T) = X2(1,4T7)=XBAP{(1)
CALL ¥MTD (NsYCENC+XS)
Y8 = C
¥YMOC = YR *Y3
21 = [(YMOC = YMED)Y/YMDC
RS1¢{IS) = R1
R11 = 1=((1-R1)*(N=-1)/(N=M))
RS1I1(T1S) = »11
20 191 T=14,M
S{141Y = SCRT (S(T,7T)/(NM=1))

191 SToR{T} = 5€141)
S5METLTS) = BRSI{TISY = R1P
SMEL1L{1IS) = RSLI{(IS) = ®R11P
SMZ2(1I5) = BS2(71S) - pz2p
SME2111S) = XS21(1S5) - Rz1p
SMSFL =SMSEl+ SMC1(IS) #* SMEL(IS)
SMSF11 =SMSE11+SMFEIT(TS)*SMELIC(TS)

SMSEZ =SHSEZ2+ SMEZ2(TS)*SME2(INS)

SMSEZ] =SMST2) + SHF21(1S) * SME2I(IS)
2000 CONTIMJE

SMSE1l = SMSEL/IXK

SM5F11 = SMSE11/1K

SMSE2 = SMSF2/1K

SMSF21 = SMSE21/1K

ARITE (6,2001)
2001  FORMAT (//+2X4"'COMPARISION OF COSFFICTENT OF DETERMINATTION')

RRITE (5,2002) SMSEL.SMSELlls S"SF2.5“5F¢1
2102 SNAMAT (/S s?2%44F22.4)

WRPITE (642500)IK4M1
2500 FOIMATEZX s YT =14154,2%X9+ " N=%,T15)



2501
2502

00 2501 .1=1,1K :

RRITE(S92502) S1LIDHRSTL(I)PS2(T)sRS21(T)
FORMAT( 2X94F17.7)

CLUSE (5)

STOP

END

121







oo
S owm

124

3001

129

4000

132

I35

134

142

146

145

151

XP(T14d) = X

17X,

_ 1{I-1,J)
XP {1,4) = Y(J)
CALL MEAN (MyNP 4XPyXBARP)
CALL CIVAR (M4NP4XP3XBARP4SP)
CALL CIRA(MMP4,SP4RP)
DO 1264 I=1,MP
20 1z4 J=1,MP
AP(T4J) = SPUT+1,J0+1)
CALL DET (APSAZ 4MP)
CALL MINV(AZ2,MP 4Dy_A,sMA)
LET1 = D
I1F 1DETY)
CALL TNVS (MP,
00 1232 T=1,Mp
BP{IYy = O
DN 129 J=1,M7P
BP(T) = SP(I}+SP(1sJ+1)*AP(J,s1])
ARITE(L94000) (BP{I),T=1,%P)
FORMAT (///9+2%X510F10.4)
hA = N
09 132 T=144P
AA = AA + XBARP(I+1) * BP(1)
AA = X3ARP(1) - AA
SSEP = 0D
DO 134 1= 14MP
YHATP(I) n
P 135 J = 2:M4
YHATP(I) YHATP(T)
YHATE (1) YHAATP(T)
YRESPI(1) XP{1ls1)

3001,300C,3001
NP, AP)

+ AA
- YHATP(T)

W nn

SSEP = SSEP + YPESP(I) * YRFSP(T)

SEEP =

ol

SGRT (SSEPLLNP-M)])
(SP(Ly1)-SSEPYI/SPU1,1)

R21P = 1=((1=-R2P)*(NP=1)/(HP=¥))

F = (RZPIMPI UL L=-P2PYL(NP=NI)

PO 142 I=1.M

KT(AP(TISI1))

SEAP({T) = SE 2
Pyl 4 XSP1)

£p %
CALL MED (HPsYRE
YAP =
YMEDP YAP*YA
30 1456 I=1,HP
YOCENPATLIY = WPLY «IV=-¥BARP(1]
{NPLYCEP 2T XSSP

5
5

n <

YBF ¥YuoP

YMDCP = YMEDPY/ZYSDCP
1=1(1
PITE {Hy159)
SN2 MAT IIIS?KH'DLD_'
'R?2P=') Seb 92X,y
39 X511 F=l.H

SPLIyT) = SORY {(SP(T
3TIDPLIY = SPUIL1)
SMIF]1l = T

SMSELL = )
SMSEZ2 = 2
SMSF21 =0

20 2002 1S=1,1K
CALL SEMP (MyN? ¢XP X2 eNsN1)
CALL MEAN([KoNgX24¥Y2AR)
Kl= 4-1

=V 4 F15,4)

y 1Y/ {MP-1)1)

—RIP)E(NMP=1)/(HP=M))
R1PaX11P4yP2P4R21PGF
Es.q,zx,'a1:°

+ BP(J=1)%XP(J,yI)

,F'D ‘l!

123

Y,'P?P_'!FS 4,






.2901

2002
2500

2501
2502

125

FORMAT (/792X 'COMPARITISI
ARITE (4520N02) SMSEL1l,sSMS

FORMAT (//32Xs4F20.4)

APITE (5642500)1K4N1
FOJMATIZ2X o' TK="31542X 9 'N=",15)

DO 2591 I=1,IK

ARITE(542502) RSL{I)SRSILI(I)I4RS2(T)4RS21(T)
FOIMAT(2X 34F17.7)

CLASE (4]

STIP

END

ON OF EFFICTIENT OF DETERMINATION')
E114SKSF24SMSF21

co
1,SKSE







DO 60 J=14NP

. DO 65 [=24M ' 127

65 XP{T,J) = X1(I1-1,J)

6N - XP {(14J) = Y(J)
CALL MEAN (M4yNP 4XPyX3ARP)
CALL COVAR (MoNP4XP4XBARP,SP)
CALL CORR(MaNP4SPeRP)
00 124 JI=14MP
0N 124 J=14MP

124 AP(T14J) = SPUI+1,J+41)
CALL DET (AP, A2 4MP)
CALL MINV(A2sMP+sDsLAyMA)
DET.I. = D
IF (DET1) 3001,3000,3001

3001 CALL TINVS (MPaNP,AP)
PO 129 I=1+MP
gP(I) = D
30 129 J=1,MP

129 BP{(I) = BP(I)+SP(1l,yJ+1)%AP(J,1)
ARITZ(544000) (BP(I),1I=14MP)

4000 FORMAT (/// +2X310F10.4)
AA = O
DO 132 I=14.MP y

132 AA = AA + XBARP(I+1) #* BP(I)
AA = XSARPIL1) = AA

SSEP = 0O
DO 134 I= 1l4NP
YHATP(I) = O
DO 135 J = 24M
135 YHATPUL)Y = YHATP(I)} + BP{J-11*XP{Jde1)
YHATP(I) = YHATP(I) + AA
YRESPII) = XPU1sI) - YHATPA(I)

134 SSEP = SSEP + YRESPULY * XRESPLL])
SEEP = SURT (SSEP/ZINP-M}}
2P = (SPU{14)1)~-SSFPY/SP(1yl)
212 = 1-A{2-RZPIELHP =L} [ANP=H] )
= (R2ZL/LMPNL CEL=R2P)I/INP-H1})
39 142 1I=14M
142 SERP(I) = SEEP ¥SORT(APLI.I))

1

CALL MZD (NP,YRESP,C,4XS5P1)
YAP = T
YMINP = YAP#YSP

30 166 T=1,N
146 YCIMPU(I) = XP(1,I)=¥3ARP(1)
CALL YFD (MPoYCEMP+C9XSP)
yap =
yM2Ccp Y3p ¥YRP
R1P = (YYDCP — YMEOQP)/YMDCP
I11P = 1=((1=RP1P)%(NP=1)/(NP=M))
wW2ITE (69149) RIPeRILP4P2P4R21P4F
1489 “OMAT (/732X e 'RIP=" gF9.442X s "RLIP=" F5,.442Xs"R2P="43F5,4,
X9 "R21P=Y3F5.4 92Xy 'F="9F15.4)
JO 151 T=1,M
SO(T,7) = SQART (SP(T,I)7(MNP=1))
151 STDODP(I) = SP(I,s1)

-

o

SHSEYL = 3
SM3EL11 = 0O
SMSE2 = D
SMSEZ21 = D

o 2000 IS=1,1K
CALL SAMP (MaHP 3 XPsX29NseN1)






2N0L

2002

2500

2501
2502

SMSEZ]
w2l TE

= SMSE21/IK

{F,2001)

129

FARMAT (/792K 9'CO4PARISION OF COCZFFTCIENT OF DETERATINATION')

WRITE
FAXIMAT
wRITE

{64,2002)
(/7427
{6+2500)

SHESE1sSMSELL s SMSE245M5E2]
4E20,4)
I X4N1

FOIMAT(2X 9" TK="915492Xs"N=",T15)
30 2501 I=1,1K
APITE(%42502)

ENSMAT({2X94F17.7)

CLISE
$TQP
END

(6}

RSI(I)HyRSIILIYRS2(T)4RS21(T)









.500
501

701
700

401
400

164

169

172

175

174

182

500
601

350

300
301

IF(DS1501+500,501
GO TO 200

CALL GMPRDIX219X234X243NsMsM)
CALL GMPRD(X245X229XFsNsMyN)
18 = 0

D0 700 T=1,N

DO 701 J=1,N

I8 = IB+1
XE(IsJ) = XF(IB)
CONTINUE

DO 400 J = 1sN
DO 400 I = 14N

IF (I-J) 400,401,400

HAT (1) = XE(IsJ)

CONTINUE

CALL MEAN{MsN3sX23XBAR)

Ml= M-1

CALL CDVAR (MsNsX29XBARsS)
DO 164 I=1,M1

DO 164 J=14M1

Al{IsJd) = S(I+1,J+1)

CALL INVS (M1lsNsA)

DO 169 I=1,M1

B(I) = 0

DO 169 J=1.M1

BLI) = B(TI)+S{1J+1)*A(J,1)
AA = 0

DD 172 I=14M1

AA = AA + XBAR(I+1) % B(I)
AA = XBAR(1) — AA

SSe = 0

DO 174 I= 14N

YHAT(I) = O

DO 175 J = 24.M

YHAT(I) = YHAT(I) + B(J=1)%X2(Js1)
YHAT(I)= YHAT(I) + AA
YRES(I) = X2(141) = YHATI(I)
SSE = SSE + YRES(I) * YRESI(I)
SEE = SQRT (SSE/(N-M))

R2 = (S(141)-SSE)/S(1ly1)
221 = 1=((1=R2)%(N=1)/(N-M))
F = (R2/M1)}/((1—-R2)/(N~-M))
2N 182 I=14M

SER(I) = SEE #*SORT(A(I,I))
CALL DUT (YRES,SEEsHATTAUsN)
CALL MAXA(TAUSTAUR4N)

T = TAUR(N)

PRINT #,'T*, T

00 K00 I=1,4N

IF (T-TAU(I))600,601,600
CONTINUE

11 =1
DO 350 J1 = 14N

YRES1(J1) = ABSI(YRES(J1))
CALL MAXA(YRESLsYRESRsN)
T2 = YRESR(N)
00 300 J = 14N

IF (T2-YRES1(J))13004301,300
CONTINJE

12 =.J

IF(T2-11)20045202,200

132



202
201

186

£191

200
2001

2003

2002

2500

2502
2504

133

IF (T- TA)200,200,5201

CALL MED (NsYRES,CsXS1)

YA = C ,

YMED = YA*YA

DO 186 I=1,4N

YCEN(I) = X2(1,1)-XBAR(1)

CALL MED{NsYCENsCsXS)

YB = C

YMDC = YB #YB

RL = (YMDC — YMED)/YMDC

R11 = 1=((1=RL)*(N=1)/(N=M))

DO 191 I=1,M

S{IsI) = SQRT (S(I,T)/(N=1))
STDD(T) = S(IsI)

IK = IK+1

RSL(IK) = R1

RS11(IK) = RI11

RS2(IK) = R2

RS21(IK) = R21

SMEL(IK) = RS1(IK) - R1P
SME1L1(IK) = RS11(IK) - R11P
SME2(IXK) = RS2(IK) - R2P
SME21(IK) = RS21(IK) - R21P

SMSEL = SMSEL+SMEL(IK) * SMEL(IK)
SMSE11l = SMSE11+SMELL(IK)%*SME1L1(IK)
SMSE2 = SMSE2+SME2(IK)#SME2 (IK)
SMSE21 = SMSE21+ SME21(IK) * SME21(IK)
IF (IK-IAA)2000,2001,2001

SMSE1 = SMSE1l/1IK
SM5E11 = SMSE11l/IK
SMSE2 = SMSE2/IK
SMSEZ21 = SMSE21/IK

KRITE (6,2003)

FORMAT (//32X9"COMPARISION OF COEFFICIENT OF DETERMINATION')
ARITE (65,2002) SMSE1,SMSE11,+SMSE2,SMSE21

FORMAT (//92X94F20.4)

WRITE (642500)IKyNy18ByAA

FORMATU// 9" IK="31592X9"N="3T1542X,"I8B="491542Xs "AA="3FB.4)
D0 2502 I=1,1AA

WRITE(592504) (RSI(I)4RSIL(I)sRS2(I),RS21(I))

FORMAT(?2X 44F10.6)

CLOSE (6)

STOP

END






800

950

500
501

701
700

401
400

164

169

172

175

174

182

600
601

D0 800 I=24M
XKA(T4Jd) = X2(14J)
CONTINUE
00 950 J=1,4N
XA(1lsJ) = 1
CALL DETT (XA9X219MsN)
CALL TRANS(X21e4X224NyM)
CALL GHMPRDIX22+X219X23sMysNsM)
CALL MINV(X234M90SsLSeMS)
IF{DS)5014+500,4501
GO TO 200
CALL GMPRDIX213X233X24yNyMaM)
CALL GMPED(X243X223XFsNsMsN)
I8 =0
DO 700 I=1,4N
DD 701 J=1,4N
I8 = I3+l
XE(IsJ) = LF(IB)
CONTINUE
00 400 J = 14N
DO 400 I = 14N
IF (I-J) 400+401,400
HAT(I) = XE(IsJ)
CONTIMNUE
CALL MEAN(M4N4X2sXBAR)
Ml= H-1 !
CALL COVAR (MyNsX23XBAR+S)
DO 164 I=14M1
00 164 J=14M1
A(lsJd) = S(I+1,J0+1)
CALL INVS (MlsNsA)
DO 169 I=1,M1
B(I) =0
0O 169 J=14M1
B(I) = B(I)+S(LlsJ+1)%A(J,s1)
AA = D
D0 172 T=1,M1
AA = A4 + XBAR(T+1) * B(I)
AA X3AR(1) - AA
SSE = 0
00 174 I= 14N
YHAT(T) = O
DAL ITS J = 2+M
YHAT(TI) = YHATU(I) + 3(J=-1)%X2(J,s1)
YHAT(I)= YHAT(I) + RA
YRES(T) = X2{1s1) = YHAT(T)
SSE SSE A FRESUE) % "YRES(I)
SEE SORT (SSE/{(N-M))
RZ = (S(141)-SSE)/S(1,41)
K21 = 1=((1=-R2)%(N=1)/(N=M))
F = (R2/M1)/((1-R2)/(N=-¥))
00 182 TI=14M
SER(I) = SEF *SQRT(A(I,T))
CALL QUT (YRESsSEEZHAT,TAUsN)
CALL MAXA(TAUsTAURGN)
T = TAUR(N)
PRINT *4°'T',T
DN 60N T=1,N
IF (T-TAU(I))600,601,600
CONTINUE
Il = X

135












. 800

950

500
501

701
700

401
400

164

169

172

182

600
601

XA(T4J) = X2(T4J)
CONTINJE
DO 950 J=14N

XA(1lyJ) =1

CALL DETT {(XA+X2LsMsN)

CALL TRANS(X214X223NeM)
CALL GMPRD(X224X213X233My3NyM)
CALL MINV(X234MsDSsLSeMS)
IF(DS)150145004+501

GO TO 200

CALL GMPRDI(X214X234X249NyMsM)
CALL GMPRD(X244X22+XFeNeaMsN)
IB =0

DO 700 I=1,4N

DO 701 J=1,4N

I3 = I3+1

XE{I4J) = XF(IB)

CONTINUE

DO 400 J = 14N

DD 400 I = 1,N

IF (I-J) 4004401,400

HAT(I) = XE(I.J)

CONTINUE {

CALL MEAN(MsNsX24XBAR)

Ml= M-1

CALL CDVAR (MaN9X29XBARS)
DD 164 I=1,M1

DO 164 J=14M1

Af{IsJ) = S(I+1,J+1)

CALL INVS (M1l4N,yA)

00 169 I=14M1

BCLY =

DO 169 J=1,M1

BLI) = B{I)+S(14J+1)%A(J,1I)
LA = 0

a0 172 T=14M1

AA = AA + XBAR{I+1) #* 8(I)
AA = XBAR(1) — AA
SSE = )

DO 174 T= 14N
YHATI(I) = 0O
DO 175 J = 24M

YHAT(I) = YHAT(I) + B(J=1)%X2(J,I)

YHAT(TI)= YHAT(I) + AA

YRES(I) = X2(1,1) - YHAT(I)
SSE = 5SE + YRESUI) *= YRES(I)
SEE = SORT (SSE/(N-M))

kK2 = {S50(1+1)=SSE)/S11ls1)

kK21 = 1-{(1-R2)*(N=1)/(N-M))
F = (R2/MLIV/ILL1I-R2})/(N-M))
00 182 I=1,M

SER(I) = SEE #SORT(A(I,1))
CALL OUT (YRES,SEEsHAT,TAU,sN)
CALL MAXA(TAUSTAUR,N)

T = TAURIN]

PRINT *,'T%, T

on 600 I=1,4N

IF (T-TAJ(I))600,601,600
CONTINUE

I = J

00 350 J1 = 14N

139



CALL MEAN (MyNP 9XPyXBARP)
CALL COVAR . (MeNPyXP yXBARP4SP) 140
CALL CORR(MsNP,SPsRP)
D 124 I=1,MP
N0 124 J=1,MP

124 AP(T,J) = SP(I+1,J+1)
CALL DET (APyA2sMP,y"P)
CALL MINV(A2,MP 9DsLA,MA)
OFT1 = D
IF (DET1) 3001,3000,3001

3001 CALL INVS (MPsNP,AP)
DO 129 I=1,%P
BP(I) = O
DO 129 J=1,MP

129 BP(I) = BP(T)+SP(1yJ+1)%AP(J,T1)
WRITE(594000) (BPII)s1=1,MP)

4000 FORMAT (/// +2Xs10F10.4)
A = 0
D0 132 I=1,MP

132 AA = AA + XBARP(I+1) #* BP(I)

AA = X3ARP(1) - AA

SSEP =0
LO 134 I= 14NP
YHATP(I) = O
28 135 J = 24M
135 YHATP(1) = YHATP(I) + BP(J=-1)%XP(J,I1)
YHATPUI) = YHATP(I) + A&
YRESP(I) = XP(1sI) — YHATP(I)

134 SSEP = SSEP + YRESP(I) #* YRESP(T)

SEEP = SGRT (SSEP/(NP=M))
£2P = (SPll41)=-SSEPY/SPI{141)
R21P = 1-((1=R2P)%X(NP=1)/(NP=-M))
F = (R2P/MP Y/ ((L1-R2P)/(NP-M))
JO 142 I=1,M

142 SERP(I) = SEEP %*SQRT(AP(I.I))
CALL MED (NPYRESP4CeXSP1)
YAP = (
YMEDP = YAP*YAP
DN 146 T=1,4NP

146 YCENP(1) = XP{1l+1)=-XBARPI(1)
CALL MED (NPSYCEMP3CXSP)
YBP =
YMJCP YBP '&#YB.P
K1P = (YMDCP - YMEDP)/YMDCP
£11P = 1-((1-R1P)*(NP=-1)/(NP-M))
WRITE (64149) R1P4WK11P,P2P,R21P,F

149 FORMAT (/742X 'R1IP=" 4F5.442X s '"R11IP="3F5.442Xy"R2P="3F 5.4,
12Xy '"R21P="3F 544 42X+ "F="4F15.4)
o 51 J=14M
SP(I,1I) = SQRT (SP(T41)/(NP=1))

151 STODPUI) = SP(I,41)
iIX =0
SMSEYL = O
SMSF11 =9
SMSEZ = {
SMSE21 = 0
IB8 = 0

2000 CALL SAMP (MsNP+XPyX243NeN1)

133 = [83+]
OD 800 J=14N
20 800 T=2,M

n o






142

2T R R T T T T A e e R T R R e T P R LT
CHet st s hdsdeds SURROUTINE COVARIANCE fehhd St bk bk kh k%
Ch b b kR R R h F R e R e AR AR T e e T S kbbb r ke ok kS & &k

10

20

SUBRUUTINE COVAR (MsNeXsXBAR,S)
DIMENSION X[79500)9XBAR(7)9S(747)
DO 20 I=1+M

GO 20 K=14M

SIK = D

DN 10 J=1 N

SIK = STK+(X{(T9J)—XBAR(T)I*(X(KyJ)—XBAR(K))
StIsK) = SIK

S(KsI) = SIK

RETURN

END

Cobbh ks h ke SR e AR AR SRR R AR R F S kA Gk R ko fo o o ok e ook ek

Chadktdrhtds NORMAL DISTRIBUTINN e I I s T eI
R I I s T I T I T T T T T T T T T T T R T T

SUBROUTINE NORM (FXySTDseY1)

COMMON Ta

SINT = 2.2160359
Al = N.,8840704
A2 = 0.9733110
A3 = 0.9587208
A4 = 0.9113128

CALL RANDU (IA,TY.W)

IF (U._F.A1l) GOTO 20

IF (U.LE.A2) GOTD 4
CALL RANJDU (JTA,TIY4V1)
CALL RAMDU (TA4IY+W1)

T = (SINT*%2)/2-AL0OG(W]1)
(0 § (V12%2)%T

cz2 (SINT®#%2)/2

IF (C1l.6T.C2) GOTO 2
IF (Ue_Faee9866555)X
IF (UaGT.e9866555)X
GOTN 25

IF (U..E.A3) GOTD ‘&6
CALL RANDU (IA,TYLV1)

CALL RAMDU (TA,TIYsnW1)

CALL MXMN {(V1sn14RMAX4RMIN)
Z Vi=-iul

q SINT-.6308343%2M[N

IF (RMAX.LE..7555915) GNTN 9
kKX = A3S{Z)*.0342405

CALL F{T4SINTLFT)

IF (RX.GT.FT) GOTND 12

GNT0 9

IF (U._F.A4) GOTO B

CALL RANDU (IA41Y4V1)

CALL RANDU (IA5IYsW1)

CALL MXMN (Y1eW1RMAX4PMIN)
L = V1-W1

T = 4797274 + 1,1054737%RMIN
IF (RMAX.LE..B728350) GOTN 9
RX = A5S5{(Z)%.0492645

CALL F [T sSINYLET)

IF (RX.LEFT) GOTD 9

GATN 1)

i n

(2%T)*%0,5
=(2%T)*%0.5

nn









NUM =0

J.= 0

DO 10 JP=1,NP 145
Al = N-NUM

A2 = NP—=JP+1

AND =A1/A7
CALL RANDU(TA,IY,RN)
IF (RN.GTLANDIGO TO 10
J = J+l
NUM = NUM+1
DO 85 I =1.M
85 X(I4J) = XP(IsJP)
10 CONTINUE
RETURN
END -
22 EE E R P T S T T T E T R T T T TR R R R TR R RS P R T T T
CHddddnde e r s dddddsd SURROUTINE MINV Sikhdtdsddh bbb dbbdbdhhdhdbdids
[ R g B g 2 R g s i s T T T I I LT
SUBROUTINE MINV (AsNsDsL M)
DIMENSION A(1)yL(1),M(1)

D = 1.0

NK = =N

0N BO K = 14N
NK = NK+N
L{K) = K

M{K) = K

KK = NK+K

BIGA = A(KK)
20 20 J = KN
I1Z = N¥(J-1)
DN 20 I = KgN
I = T2+l
10 IF (ABS(BIGA)—-ABS(A(IJ))) 15420420
15 BIGA ALTd)
LK) T
MIK) J
20 CONTINJE
J = LK)
IF {(J=X) 35,435,425
25 K1 = K-N
DD 30 I=14N
KT = KI+HK
nOLD = =A(KI)
JT = KI=K+J
ALKT) = A(JT)
30 ALJI) HAOLD
35 I = MIK)
IF (I-<) 45445433
38 JP = Nx({]-1)
D0 40 J=1l4N
JK = NK+J
JT = P+
AOLD = —-A(JK)
AL JK) A(JI)
40 A(JI) H0OLD
45 IF (BIGA) 48,46448
46 D = 0.9
EETURN
48 [0 55 I=14N
IF {(I=K) 503455450
50 IK = N« + [

o n
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PPP = A(IK)/(=1%#B1GA)
4(IK) = PPP

55 LCONTINUE
DO 65 I=1,4N .
IK = NK+I
AOLD = A(TIK)
1J = I=N
DN 65 J=1lsN
IJ = IJ+N
IF {(I-X) 60465,60
50 IF (J=K) 62465,62
62 KJ = TJ=1+K
A(13) = HOLD * A(KJ) + A(IJ)
65 CONTINJUE
KJ = K=-N
DO 75 J=1sN
KJ = KJ+N
IF (J=X) 70,75,70
70 A{KJ) = A(KJ) / BIGA
75 CONTINUJUE
D = D*BIGA
A{KK) = 1.0 / BIGA
B0 CONTINUE
K = KN
100 K = (K-1)
IF (K) 150,150,105
105 1T = LK)
IF (I-K) 120,120,108

108 JQ = N#¥(<£-1)
JR = N¥(I-1)
00 110 J=1,N
JK = Ja+J

AOLD = A{JK)
JI = YR +
ACJK) = =A(JI)
110 A(JI) = ANLD
120 J = MIK)
IF (J-<) 100,100,125
125 KI = K=N
00 130 T=1,4,N
KI = KI+\
HO_LD = A({KI)
JI = KI =K '% J
A(KI) = =-ALJ]I)
130 A(JT) = HOLD
GO TO 100
150 RETURN
END
CrEau ks dddhdsdididiborddhddfpdgdb bbby bbbk dbhhfefe ket hthdd
CHFadxdihsdadsdyghrdohkeidfgddd SUBROUTINE DFET #%&2idddibrdhdhddsrddddhtddsk
M R A e E e e e i i i i e R
SUBRIUTINE DET(AL.A24MP4N)
DIMENSION A1(747)s RA2(100)
NX =0
O30 400 T=14MP
00 401 J=1,N
NX =NX+1
A2 (NX)
401 CONTINUE
400 CONTINUF
RETURN

Al(ILJ)
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