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" CCCCCCCCOCCCeCCeCCCCCCCCCoroctCitCCtCCCCCoCCCCCCtsCtCteCCeCtCCtCeeCaee
X IS THE MATRIX OF INDEPENDENT VARIABLE, -
Y IS THE VECTOR OF OBSERVATION.
%(9,9) IS THE PRODUCT OF X'X MATRIX. :
X(I 10) IS THE PRODUCT OF Xt¥ MATRIX, WHEN I=1,9
N IS ORDER OF X'X MATRIX ;
/TE IS THE NUMBER OF OBSERVATION. .
C IS THE CONSTANT VALUE OF K,WHGH K=0,01,0,02,400000ctssscscocs
THE TRANSFORMATION A MATRIX BY ADDING C AT MAIN DIAGONAL

OF A MATRIX WHEN C IS CCONSTANT VALUE. CREATER TEAN ZERO.
BX IS THE VECTOR OF PARAVMETER TO BE ESTIMATED BY LEAST SQUARES
METHOD- :

. B IS THE VECTOR OF PARA IVETEH_ TO BE ESTIMATED BY RIDGE
REGRESSION METHOD-

» TRVAB(1) IS THE WRIANCH OF ESTTMAT IIC REGRESS ION COEFFICIENT
TO BE ESTIMATED BY /RIDGE P.EGR&“SION METHOD
,TSEB IS THE BIAS SQUARES TO Bu BSTIMATED BY RIDGE
" REGRESSION METHQD.
TSEBR IS THE MEAN SQUARES ERROR OF ESTIMIMATOR TO BE ESTIMATED
S IS THE MEAN SQUARES ERROR OF h;STH“ILTOR TC BE ESTTIMATED
BY ORDINARY LEAST SQUARES METHOD .

D IS THE DETERMINANT OF (X'X+C) HATRIZ,
ER s T e*-)f*-zewac-><**%****a«*****ﬂ*%&e**ﬁ*ac IR NH KNI R RN K

FeF T3 I I WS e N ’(--X—'k')r') 3¢ x*%%ﬂ%*‘){'*”(’"‘? 363536 I 36 S 33636 36 36 3 3 S
DIMENSION 4(949); X(9 10) L(9),M(9),B(9,1),¢ wv(o 9),D(1),
*TRVAB (1) ,F (95 90,240, 9} u(2,9). 72, 9) BX(1.0)4vAz(9,9),0(9, 9,
¥2K(9,9), BL (9410, SIVA(9.0), 75(9,9) TSVB(9,03.#1(9,9)
A(9 9) VB(,,?) TOT(l)
DOUBLE PRECISION A,X,L;M,B,SNV,TRVAB,F,T,W,V,BX,VAZ,%,7K,BL,
*  SNVL,TS,VB,FI Z*,D,TOT . (7 '
N=9 S
NN=9 ' -
MVM=10
TE=13
0=0.01L
750, 0L
READ (1,10)" ((x(1
RELD (1,20) TOT (1)
C ***%*%*%**%%****%******%*%**%*******%%&%********%%*%%6%*%***%%*
DO 30 I=1,NN
DO 30 J=1 W
30 F(I,J) X(I J)
DO 40 I=1 NI\,
DO 40 J=1,NN

>Ns>EoNoNoRoNeoNoNoNoNoRoNoNoNoROoNo NGRSO NORORS NS

J),u—l.\rf) I=1,1N)
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40

50

90

110

220"

230
210

R40

F(1,3)=F(T, J3

A(T,T)=X(1,J)

DO 50 I=1,NN
50 J—l,NN '

bI(I J)=x(1,J)

WRITE (3,60)

****%***-}‘*%%*’c**%%%%-‘Ht-%%*%%‘)’c***%9?*%%***%**%*%%%-&(—*-)‘c*-)'c%**7":%*%%%%*

CALL MINV(A,N,D,L,M)

WRITE (3,70)

WRITE (3, 80) ((A(1,7),3=1,81) , T=1, 17

*-)(-*-)’c**-)(-9’:-)(-%:--)‘:7‘(-?(--)(-*%-)’:-):—-)(--)%-)Hi--%%’r%%% c-)c-)(--k%%c***-)c-). I H KK K %(*“%cincé‘**

DO 90 I=1,NN

DO 90 J=1 NN

SNVA(I, J) 0.0

DO 90 K=1,NN

SNVA(I, J)—SNVA(I J)+F(I K)*A(K J)

WRITE (3 100)

WRITE (3, 80) (BNVA(T4T) J=1 008, =1 , NI

FIReTe i HNN 5:9‘-)1-***%: 359 -)t-’ -)(»7«% X%r* H‘-)Hr'#( L')c'?"’ 298303 30 I3 6696 9 3 3 6 I

R HRNN KR ***%*-}“«%**%*%%’**)r*‘%**"i-**%*%*%r%**%‘*%*}ﬁ‘*%%«%9(—**“9**-}(—***%**** V

DO 110 I=1,NN
BL(I,1)=0,0

DODﬂKﬁNN

BL(I, l)—BL(I l)+A(I K)*X(K WM)
WRITE (3,120) .
WRITE (3 130) (BL(I 1)ya=1 1) 1"4
DO 140 121 Bl =
BX(1, I)—BL(I 1) .x;4é_,
TSBL=0,0 : .

DO 150 K=1,NN

TSBL—TSBL+BX(1 KX (K, M)

WRITE (3,160)

WRITE (3 170) TSBL

s=(10T (1)~1SBL ) /(TE-117)

WRITE (3,180), 5

DB—T?BL/NN

WRITE (3,190) DB

R R T T T T T Lo E TR ST RS S A VRN AN AENE SE N AN
Fede 3% I 3¢ ¥ 3636 5 I3 0N 396 3636 38 3636 36 363 263 F 0303 236 3 36095 336 I I 9 03633 I K e
D210\ 1=1,KN
DO 210 J=1,NN
TF (I-J) 220,2 30,220
@ 10 210
F(I,7)=F(T,J)+C

CONT INUE

DO 240 I=1,NN

DO 240 J=1 NN
T(1,J) F(I J)
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250

320

- 360

380

£,00

430

450

470

490

(1,d)=0.0"

URII"' (
R70 I=L,HN
V\.E{_LJ. f3 ?{‘Ot‘ (.h.(I J),J-—-_\., )

e

Sede Rt c-’*:(-‘ R e R T g A O e e R e 2 D L e e et c-)\*n*'k

uL 1VIJ_'\|\/ (\.Ll.,.u D...LJ,.\I)
WRITE (j 20\)}
WRITE (3,300} Z
\\R _LE (j,)l:)[ i
DO 320 I=L,1W - | —
WRITE (3,;;0) i .
WRITE 53,340
WRITE (- ,
DO 360 T=L,NN
DO 360 J—L,
Sav(I,J)=0.,0
DO 360 K=,
SNV (I,J )=SNV(I
WRITE (3,370)
DO 380 I=1,NN
WRITE (3,390) (81
DC 400 I=1,IN
B(I,1)=0, o
DO 400 X=1,NH
B(I, 1)_3(1
WRITE (3,

DO 430 J=1, 1

DO 430 K=1,N @ s

Xéz%i’ﬁﬂl’ﬂ?ﬂ HNTNY l 5

Do 4;0 “,NN

VL SR iob Tanenay

'D 470 Jql ,,,,,

V?(I,c) =0,0

DO 440 K<1. , '
\TB(I J l"v\ﬁ(IﬁTI*\J(*sv) h\ 5t I)
WRITE (3,420) A

DO 490 Tedl, 7N

WRITE (3, 500) (vB(Z,7),3=1,N
FIND V(%)S**VB\T,J) S*=202523
DO 510 I=l,H

)
8713
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560
220

Qo

590

o
S

6,0
620

650

660

670

690

=14

DO 510 J=l, M
lAA\I,u)=S“ B(1,J)
WRITE (3,52C)
Do iﬂ)LJ,NN
/JRII~ (3,540 \[AZ\l,J,,Jﬁl,uu) .

IND MSE(B )=TR{V(Bj+3' {ZK~T ' (28=1 )8, ZK=ATNV
er D TR(V{E))
TRVAR(L }=0,0
DO 550 I=L
DO 55C J=l,il
IF (1-3; 550, 5605600
TRVAB(L )=TRVAB (1= Z (T, )
CONTINUE
WRITE (3,570)
WRITE (3, Qo) T?VAB(13
B T T T R L T T TR R R E L T e K e 1

e Ho eI S S R S S A e e e R S S S S RS ek

§
{

u.,

~

1~

“

[

N

Q

-

O A\ ~

vh Iﬁﬂ
DO 620 I=l,NH
DO 620 J=1, i
IF (I-7) 030 6409630
Q(1,7)=28(150)
GO TO 620
Q(I,3)=20(T, 001
CONTINUE
WRITE (3,642)
D06()Liﬂw
WRITE (3, 5000 (T, 5)) 521 4 )=
DC 660! I=1 /8
DO 640 d-—l Ry
W(3,1)=0(I,7)
T 72'(1, J) 2,09

DA 670 I-—l,ml

DO 670 J=1 1N
z¥(1,J)=0. 0
DO 070 41?

ZK(I,J j= K 4
WRITE () 6&03
DO 690 I=l,1
WRITE Avmw(mv ,d ), J=1, i)
FIND MSE=R'YZK1ZKB

DO 710 T=1,HN

P (KR, T)
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10

740

10
20
60
70
.80
100
120

130
160

170

180

190
260

280
290
300
210
330
340

350
370

390
410

420

&%
T5(1,1)=0,0.
DC 710 K=1,lN
T3(1,1)=T8(1,1)+2K({ ,n)%ad(h,l)
WRITE (2,720)
WRITE (3, 730) (Ts(T,1),I=1,NN)
DO 740 K=2, 1%
ISEB—O 0 :
T E?“”°“3+BX(1,K)*TS(K,1)
WRI (Byll’q)
’ARLLF (3,760) TSLB
TSEBR=TRVAB(1)+T
WRITE (3,770) .
WRITE (3,720). 28EBR
2=7+0,01
I¥ (2-TSBL) 800, Soo 200 \
FIEI IR RN ﬁ --------- R TS L L i R R L AR RIS

FORMAT (5F1440 lOA/SFl .o 1ox)
FORMAT (F9,0, 71&)
FORMAT (/3X, b COMPUTE ORDINARY RIDGE REGRESSION st )
FORMAT (/3,1 INVERSE @v MATRIL A sexsesesent ) -
FORMAT (1X,973%.6)
FORMAT (/4X, st g g 00 CH“CK NARSE OF A MATRIZ %4 1)
FORMAT (/4X, '+ RITTMATING REGRESSION COE”FIFI N BY LE
*AST SQUARES METHCD ° R '§§w,

L2,

B
4

FORMAT (1OY FlR.4) = ;
FORMAT //3" Pt OB THE oUﬁ SQUARES DUE TO REGRE SSION %3
**a%xxxx!) -t i

FORMAT (10,1 TSBL= ',F22.10) £

FORMAT (2X] Ug=—t#2275) —

FORMAT (3X,%DB= 152&5) w

FORMAT (/3& Dtxxsst ADD G ONLY MATN DIA GO AL OF A MATRIX WHEN C
*=CONSTANT GREATER THAN ZERQ #wixt)

OBM[;(SX,ﬁELHB) _

LT (/JK T3 9 363656 3636 st 36 VA'“E OF) 0 et ipme it )

FOQMAT (10%, 103 '4,78.2) . -
FORMAT /3%, ' 3 S THVERSE OF (A+C) MATRIZ ¥tdeswuseseixt)
FORUT (3%,9714.5) . '

PORMAT ~(/ /35,4 %% i it 6 3¢ DRTERMINANT) OF | (v @ MATRIX
l*%xax%xxx&') | ;
(LOA, £20.3)
//32,'wrwv*rwvw* CHECK INHVERSE OF (A+C) MATRIX 3¢

rmﬁyl (2x;y14.5\

ﬁOR*qT (/3%, 1o *BSTIMATING REGRESSION CORFFICIENT BY RIDGE R
FTGRESST O 63636 363 3¢ )

bC?} LT (10“,f22.1m) _
FORMAT (/3X, ! THE PRODUCT OF INVERSE OF (A+C) MATRIZ AN
*D A MATRIX AND (A+C) MATRIZX siwimessi! )




460
480
500
520

540
570

580

600
610
642

6380
700
720
730
750
760
770

780

800

*  BY CRDINARY RIDGE RE

(=44

FORVAT (4X,9F14.5) |

TORMAT (/Jf P 36363 3636 36 3536 (A+C)w(5)*(g+ﬁ\ 33 RS Aese 1)
FORMAT (1¥,9F14.5)

FORMAT /jA,'*********VARIANCU OF CCEFFICIENTS BSTIHATOR
O METIOD ¢ &Lr»w\*%*r)

PORMAT (2X,9F14.5) . . B :
FORMAT (/3X, ' s ntines VARALY G 9% CORFFICIENT ESTIMATOR *iitiiiexit)
FORMAT ( 7 7, / , ; o
FORMAT (/Bx ik
FORMAT (37

(

FO?WAT ITIsT T“\’I‘II‘Y HATR

“OdNAT (//3[ L 2 ‘¢' )BT, 7)) =2K T )
FPORMAT , ™
Rt

(52,
FORMAT g //3%,

FORMAT (53 == :
FORMAT (/ B b e ‘ BRIG #3360 353 3636 303 363 ’-"l)
FORMAT (3%, freah= : :

FORMAT (/»y : * THE MEAY SOUARES TRROR BY RIDGE RECRE
*SSION METHOD sttt s ¢ -4

Fom‘{ém (32{ [
*L_L\ .\\.
STCP
END

R T
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MINO0O20
SUBROUTIVE MINV MI¥O0030
MIKO00Z0
PURPCSE MINOOO050
INVERT A MATRIX MINGO060
MINO0O70 -
USAGE . ‘ MINOOO8O
CALL MINV(4,¥,D,L,M) MINO0090
( MIN0O0100
DESCRIPTION OF PARAMETERS MINOO110
4 - DIPUT MAYREX, DESTROYED TN COMPUTATION AND MINGOL 20
REPLACED™SYSRRSULTANT INVERE™S ‘ MIN001.30
N - ORDER QEeMATTIY 4 MINO0140
- RESULTAN L ®ELREIGLT MINO0150
L - WORK WECTQR'OF JENGTH ¥ MIOOL160
M - WORK VE@FORAOF LENGTY W MINOOL170
' : ey | MIN00180
REMARKS A MIN00190
MATRIZ A MUST/BEfASGENERAL MATRIX MINOO200
’ AN MINO0210
SUBROUTINES AWD HBUNGT 101 'SUBPROCRLMS REQUIRED MINO0220
WONE 44 s R : MIN00230
a /. MINO0240
METHOD 4 =, MINO0250
THE STANDARD GAUSS<JORDAN METHOD IS USED. THE MINOO260
DETERMINANT IS ALSO CALCULATED. A DETERMINANT OF  MINOO270
ZERO INDICATES THAT THE MATRIX ISySINGULAR. - MIN00280
: MINOO290
.....;..,....;.;7;;:17:7:{;;.;.........,...;.,............MINOOBOO
2 ' 4 MINOO210
SUBROUTINE MINV(A,7,D,L,M) MINOO320
DIMENSION A(1),L(L),m(1) ,
A(V,1),L(N) ,M(x) MIN00340
ceeoan GLO LR N LIS QU B IM GV EL . ... ... MINOO350
, MINOO360
IF L DOUBLE PRECISION VERSION OF TEIS ROUTINE IS MINO0370
DESIRED, TTE C I COLUMI®1 SHOULD BEWEBMOVED FROMJTHE  MINOO380
DOURIE PRECISION STATSMEN® i FoTL00S. MINOO390 -
. ‘ MINOO/00
DOUBLE PRECISION A,D,BIGA,HOLD MINOOAL0
- DOUBLE PRECISICN. A,D,BIGA,HOLD |
: MINO0420
THE C MUST ALSO BE REMOVED FROM DOUBLE PRICISION MIN00/30
STATEMENTS APFEARING T OTHER ROUTINES USED IN MINOO 4O
CONJUNCTION wWITH THIS ROUTINE. MINOO450
- MIN00/450

THE DOUBLE PRECISION VERSION OF THIS SUCROUTINE MUST  MINOOA70
ALSO CONTAIN DOUBLE PRECISION FORTRAW FUNCTICNS. ABS — MINO0ZSO
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IN STATEMENT 10 MUST BY CHANGED TO DARBS.

SEARCH FOR LARGEST ELEMEN

NE =NK 4+
L(X)=K
M(X) =K

KK =NK+K
BIGA=A(KX)
DO 20 J=K,N
IZ=5%{J~1)
DO 20 I=K N
I J = IZ+ I

IT (ABS(BIGA)-4Bs((£7))) 14,20 20
IF (DABS(BIGA)-DABS(A(TF))) 35 ,20,20

BIGA=L(IJ)
L{K)=I
M(K)=J
CONT INUE,

INTERCHANGE ROUS

J=L(K)

IF(JK) 35,35,25
KT =K

DO 30 I=1,Y¥
KI=KI+N

HOLD=~A{iCT)

CJIKTSGT

A(KT)=ALdT)
A(JI)=HOLD -

LITERCHANGE COLMNS

I=M(K) _
IF(I-K) 45,45,36
JP=%(TI-1)

DO 40 J=1 N
JK=NKeJ

JI:TP+J
HOLD:nA(JK;
A(TK) =A(JT
A(JT)=HOLD

aaaaaaaaaaa

el

MINOCZ90 -
MINCO500
MING0510
MINO0520
MINOO530
MINOO540
MINO00550
MINOO560
MINOO570 .
MINOO580
MINO0590
MIN00600
MIZI00610

. MINOOA20

MINOO630
MINOOE L0
MINOO650
MINOOAG0
MINOO670
MINO0670
MINOO680
MINOO690 -
MINOO700
MINOO710
MINOO7 20
MINOO730
MINOO7 40
MINOO750
MINOO760
MINO0770
MINOC780
MINOQ790
MINOO800
MINOO&10
MI00820
MINOCS30
MINOOS 40

- MINO0850

MINOO860
MINOO870
MINOOSS

MINOO0890
MINOOS00
MINOO9LO
MIN00920
MINO0930
MINO09/0
MIN00950
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60
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65
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75

80

DIVIDE COLUMN BY MINUS PIVOT (VALUE OF PIVOT
ELEMENT IS CONTAINED IN BIGA)

TF(BIGA) 48,46,48
D"—‘O cO
RETURN

DO 55 I=1,N

TF(IK) 50,55 ,50
TK=NK+I
A(IK) =A(IK) /( -BIGA)

CONTINUE

REDUCE MATRIX

DO 65 I=1,N
IK=NK+I
HOLD=4(IK)

IJ=I41

DO 65 J=1,N
IJ:IJ+N

IF(I-K) 60,65 ,60
IF(JK) 62,65,62

-KI=IJ~I+K

A(TT) =HOLD*A(KJI)+A(TT)
CONTINUE -

DIVIDE RCW-BY¥-PIVOE

KJ=K-N
DO 75 J=1 0 .
KJ=KJ+N
IF(J K¢ 70 575 570
A(KT) 24(KT) /BIGA
CONT TN UE

RRODUGT, OF, PEVOES

D=D*BIGA

REPLACE PIVOT BY RECIPROCAL

A(XK)=1.0/BIGA
CONT INUE

FINAL ROW AND COLUMN INTERCHANGE

K=~

-

«0

MINOO960
MINOOS70
MINOO980
MINOO990 -
MINOL000
MIN01010
MINO1020
MINO1030
MINO1040
MINO1050
MINO1060

- MINO1070

MINO1080
MINO01090
MINO1100
MINO1110
MINO1120 -
MINO1130
MINO1140
MINO1150
MINO1160
MINO1170
MIN01180
MINO1190
MINO1200

- MINO1210

MINO1220
MINO1230
MINO1240
MINO1250
MINO1260
MINO1270

MT¥01280

MIN01290
MIN01.300
MINO01310
MIN01320
MINO1330
MINOL340
MINO1350
MINO1360
MINO1370
MINOL380.
MINO1390
MINO1400
MINO1/10
MINO1420
MINO1430
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105

108

110
120

125

130

150

DO 130 I=1,N

K=(K-1)
IF(K) 150,150,105
1=L(X)

TF(I-K) 120,120,108
JQ=N* (K-1)
JR=N*(I-1)
DO 110 J=1,N
JK=JQ+J
HOLD=A(JK)
Ji=JR4J

L(JK) ==A(JT) - |
L(JT)=HOLD
J=M(K) ¢ '

IF(J-X) 100 10
KI=K-

KI=KI+N
HOLD=A(KL) -
JT=KI-K+J
A(KT) =-A(JT)
4(JT)=HOLD
GO TO 100
RETURN
END
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MINO1440
MINO1450

MINOLAG0 .

MINOLA70
MINO1480
MINO1490
MINO1500
MINO1510
MINO1520 °
MINO1530
MINOL540
MINO1550
MIN01560

- MINO1570

MINO1580
MINO1590
MINO01L600
MEN01610
MINO1620

" MINO1630

MINO1640
MINO1650
MINO1660
MINO1670
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