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10
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20
30
50

(N,
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100
110
120
130
140
150
160
170
180
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210
220
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240
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260
270
280
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300
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320
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PRINT "WORK.BAS"
CLEAR

DEFSNG A-Z

INPUT "SAMPLE SIZE " ; N

CCC = C€CC + 1

Y

1
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DIM X(N,5),X0(5) ,XBAR(5),50(5),52(5) yTMSEL(10) ,TMSES(10) ,X1(N) ,X2(N) ,UL(N) ,u2
(N),AA(N,5),IP(N),PB(N,5),IC(5),IB(N,5) ,KOUNT(5) #MX(5),N1(5),Q(5),Q1(5),R(5,5),Y

5),S1(5,5),A8(N),B$(25),S(5)

INPUT "POPULATION CORRELATION" ; R1,R0
POR 11271705
GOSUB 940
IF II = 4 OR II = 5 THEN 150
FOR J = 1 TO N
X(J,II) = SQR((1 - R1 ~ 2)) = UL(J) + Rl * U2(J)
NEXT J
GOTO 180
FOR J = 1 TO N
X(J,II) = SQR((1 - RO ~ 2)) * UL(J) + RO * U2(J)
NEXT J
X0(11) = 0!
FOR J = 1 TO N
XO0CII) = XO0(IIY + X(J,11)
NEXT J
XBAR(II) = (1!/N) * XO(II)
SO(II) = O?
FOR J = 1 TO N
SO(IIY = SO(II) + (X(J,IXI) - XBAR(II))"2
NEXT J
S2(IIY = (11/(N-1)) * SO(II)
S(II) = SQR(S2(II))
FOR J = 1 TO N
X(J,I1) = (X(J,I1) - XBAR(II))/S(II)
NEXT J
NEXT II
ERASE X0,XBAR,S0,52,S
REM ....CREATE CORRELATION Ri : i =

15

60 COMMON N,RO,RI,NN,M,HL,BS,X(),TMSEL(),THSES(),IR(),PB(),AA(),IC(),Y(),CCC,DD,




- 670 K1 = BS
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500 R(2,1) = R1"2:R(3,1) = R1"2:R(3,2) = R1"2:R(4,1) = R1*R0:R(4,2) = R1*RO:R(4,
3) = R1*RO k

510 R(5,1) = RI1*RO:R(5,2) = RI*RO:R(5,3) = RI*RO:R(5,4) = RO~2

520 FOR I = 1 TO 5

530 FOR J = 1 TO 5

540 R(I,J) = R(J,I1}

550 NEXT J
551 R(I,I)
560 NEXT I
570 NN = 5
580 GOSUB 1180

590 INPUT "MAX. OF RANDOM DATA" : M
600 REM ....M IS SIGMA-SQUARE....
610 GOSUB 2090

620 ERASE X1.X2

650 K1 = BL

660 GOSUB 850

Ll
=

680 GOSUB 850
690 ERASE Ul,U2

710 LPRINT “NO. OF REPLICATION = " ; ccc,

720 LPRINT "N = " 3 N; " "

730 LPRINT "RHO = " ; RI; " "

740 LPRINT "RHO* = “; RO; " " ;
750 LPRINT "SIGMA = ";M;" ",

780 GOSUB 2320

831 ERASE R,Sl

840 CHAIN "SUB17.BAS" .

850 REM ....GENERATE ¥idai = 1¢1IN....

860 FOR I = 1 TO N

870  Y(1,Kl) = 0!

880 FOR J = 1 TO NN

890 Y(I,K1) = Y(I,K1l) + S1(J,K1) * X(I,J)

900 NEXT J

910 Y(I,K1) = Y(I,K1) + U2(I)

920 NEXT I

922 PRINT TAB(20); " DEPENDENT VARIABLE Y(i,j)"
923 FOR I = 1 TO N

924' PRINT TAB(ZOY; "Y(",I3" " K13%Y = “sxit Kl
925 NEXT I !

930 RETURN

940 REM ....SUBl1 Random Normal Deviate N(0,1)....
950 RANDOMIZE : :
970 FOR I = 1 TO N

980 Q = RND

990 X1(I) = @

1000 IF 1 = 1 THEN 1040

1010 FOR J = 1 TO I - 1
" 1020 IF X1(J) = X1(I) THEN 980

1030. NEXT J

1040 NEXT I
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1060
1070
1080
1090

1100
1110
1120
1130
1140
1150
1160
1170
1180
1190
1210
1220
1230
‘1240
1250
1260
1270
1280
1290
1300
1310
1320
1330
1340
1350
1360
1370
1380
1390
1400
1410
1420
1430
1440
1450
1460
1461
1470
1480
1490
1500
1510
1520
1530

1540

1550
1560

8L

FOR I = 1 TON

Ql = RND

X2(I) = Ql

IF I = 1 THEN 1120

FOR J = 1 TO I-1

IF X2¢J) = X2(I) THEN 1060

NEXT J

NEXT 1

FOR I = 1 TON

UL(I) = SQR((-2!)*LOG(X2(I)))*COS(44!*X1(I11/7!)
U2(1) = SQR((-2!)*%LOG(X2(I)))*SIN(44!*X1(I11/7!)

NEXT I

RETURN i
REM ....SUB3 Eigen Value and Eigen Vector....
R = .00001

FOR I = 1 TO NN

S1(I,I) = 1t

NEXT I

FOR I = 2 TO NN

FOR J = 1 TO I-1

I1 = I1 + 2! *= R(I,J)V"2

NEXT J

NEXT 1

N11 = SQR(I1): N22 = (R/NN)*N11: T = N11 .
T = T/NN

FOR M1 = 2 TO NN

FOR M2 = 1 TO Ml1l-1

IF ABS(R(M2,M1)) <= T THEN 1520

12 = 1!

V1 = R(M2,M2): V2 = R(M2,M1): V3 = R(ML,N1)
M = (V1 - V3)*.5

IF M <> 0! THEN 1400

W= -1!
GOTO 1410
W = -SGN(M)*V2/SQR(V2"2 + M~ 2)

Tl = W/SQR(2!*(1!+SQR(1! - W/2!)))
T2 = T1°2 :
€l = SQ8€1! - . T2): €2.= C172: T3 = Ti*»C}

FOR I = 1 TO NN

I1 = R(I,M2)*C1 - R(I,M1)*T1:R(I,M1) = R(I,M2)*T1 + R(I,M1)*Cl:R(I,M2)=I1
I1 = S1¢1,M2)*C1-SL1(1,ML)*T1:S1(I,M1) = S1(I,M2)*T1+S1(I,M1)*C1

S1(1I,M2) = I1

NEXT I

FOR I = 1 TO NN

R(M2,1) = R(I,M2): R(M1,I) = R(I,MI1)

NEXT I

R(M2,M2) = VI*C24V3*T2-2*V2*T3:R(M1,M1) = VI*T2+V3*C2+2%V2=%T3
R(M2,M1) = (V1 - V3I¥*T3+V2*(C2-T2):R(M1,M2) = R(M2,M1)

NEXT M2

NEXT M1

IF I2 <> 1! THEN 1580

12 = 0!



1570
1580

1590
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1610
1620
1630
1640
1650
1660
1670
1680
1810
1820
1830
1840
1850
1860
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1890
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1910
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1930
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1950
1960
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1980
1990
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2030
2040
2050
2060
2070
2080
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2100
2110
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2200

GOTO 1310

IF T > N22 THEN 1300

REM ....SORT MATRIX R.S (RI>R2>...>R5)....
FOR I = 1 TO NN

FOR J = 1 TO NN-1

IF R(J,J) > R(J+1,J+1) THEN 1670

B = R(J,JV:R(J,J) = R(J+1,J+1): R(J+1,J+1)
FOR K = 1 TO NN

B = S1(K,J): S1(K,J) = SI1(K,J+1):S1(K,J+1)
NEXT K

NEXT J

NEXT 1

REM ....SAVE Eisten Value....

OPEN '"R",8#1,"C:F30" ,4*NN

FIELD#1,4 AS AsS(1)

FOE I = 2 TO NN

FIELD#1,4*(I-1) AS AAS,4 AS AS(I)

NEXT 1

FOR I = 1 TO NN

LSET AS(I) = MKSS(R(I,I))

NEXT I

PUT#1,1

CLOSE#1

REM ....SAVE Eigen Vector....

OPEN "R",#3,"C:F31" ,4*NN*NN

F1ELD#3,4 AS BS(1)

FOR I = 2 TO NN*NN ;
FIELD#3,4*%(I-1) AS BBS,4 AS BS(I)

NEXT I \

K = 0

FOR I = 1 TO NN
FOR J = 1 TO NN
Kiz:K 4%

LSET BS(K)V= MKS$(S1(J,I))
NEXT J

NEXT I

PUT#3,1

CLOSE#3

BL = 1: BS = NN
RETURN

REM ....SUB2 Random Normal Deviate N(0.a"2)
RANDOMIZE

FOR I = 1 TO N

Q = RND

R = (@*M): X1(I) = R

IF I = 1 THEN 2180

FOR J = 1 TO I-1

IF X1(J) = X1(I) THEN 2120
NEXT J

NEXT 1

FOR I = 1 TO N

Ql = RND
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2220
2230
2240
2250
2260
2270
2280
2290
2300
2310
2320
2330
2350
2360
2370
2380
2390
2410
2420
2430
2440
2450
2460
2470
2480
2490
2500
2510
2520
2530
2540
2550
2560
2570
2580
2590
2600
2610
2615
2620
2630
2640
2650
2660
2670
2680
2690
2700
2710
2730

R = (Ql*M): X2(I) = R

IF I = 1 THEN 2260

FOR J = 1 TO I-1

IF X2(J) = X2(1) THEN 2200

NEXT J

NEXT 1

FOR I = 1 TO N

Ul(I1) = SQR((Z!*M*LOC(M/XZ(I))))*COS(44!*X1(I)/(7!*H))
uz2(1 = SQR((Z!*M*LOG(M/XZ(I))))*SIN(44!*X1(I)/(71*M))
NEXT 1

RETURN

RFM ....SUB4 MISS....
DIM N3(5)

FOR K = 1 TO 5

IC(K) = 0

NEXT K

FOR I = 1 TO §
RANDOMIZE

MX(I) = INT(RND*100)/100
IF MX(1) < .05 OR MX(I) > .15 THEN 2390
N1(I) = CINT(MX(I)*N)

NEXT I

FORI =1 T0S5

FOR J = 1 TO NI(1I)

RANDOMI ZE

Q(I) = INT(RND=*N)

IF Q(I) > N OR Q(I) <= O THEN 2470
IB(J.I) = Q(I)

NEXT J

N3(I) = N1(I)-1

FOR L4 = 1 TO N3(I)

53 < L4

FOR L2 = L3 TO N1(I)

IF IB(L4,I) <= IB(L2,I) THEN 2600

IP = IB(L4,1)

IB(L4,1) = IB(L2,I)

IB(L2,I) = IP
NEXT L2

NEXT L4

KOUNT(I) = 0

FOR L1 = 1 TO N1(I)
ss = 1

LL1 = L1 + Ss

IF LL1 > N1(I) THEN 2760

IF IB(L1,I) > IB(LL1,I) THEN 2760

IF IB(L1,I) < IB(LL1,I) THEN 2760
RANDOMIZE

Q1(I) = INT(RND*N)

IF QI(I) > N OR QL(I) <= 0 THEN 2640
IB(LL1,I) = Ql(¥)

KOUNT(I) = KOUNT(I) + 1
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2740
2750
2760
2770

2780

2790
2800
2810
2820
2830
2840
2890
2900
2910
2920
2950
2960
2970
2980
2981
2982
2983
2984
2985
2991
3000
3010
3020
3030
3040
3050
3055
3056
3057
3058
3059
3060
3200

S8 = 88 + 1

GOTO 2640

NEXT L1

IF KOUNT(I) > O THEN 2520
FOR J = 1 TO N

PB(J,I) = 0!

NEXT J )

FOR J = 1 TO Nl(I)
PB(IB(J,I),I) = 1!

NEXT J

NEXT I

FOR I = 1 TO N

TT = 0

FOR J = 1 TO 5

IF PB(I1,J) = 1! THEN TT = TT+l
NEXT J

IP(I) = TT

IC(TT+1) = IC(TT+1)+1]
NEXT I

FOR.T =2 1 TO N

FOR §$ = 1 TO §

IF PB(T,S) = 1! THEN X(T,8). =
NEXT S

NEXT T

N4 = 0

FOR I = 1 TO N

IF IP(I) <> O THEN 3055
N4 = N4 + 1

1 T0.6

AA(N4,J) = X(I,I)

FOR J =

NEXT J
NEXT I
N6 = 0
FOR I =
IF IP(I)

1 TON

5 THEN 3060

N6 = N6 + 1

NEXT I
RETURN

Q!
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10 REM ....SUB17 MEAN....

15 PRINT "SUB17.BAS"

16 DEFSNG A - 2

20 DIM W(N,5),E$(N),SUM(5),AV(5)

30 COMMON N,RO,R1,NN,M,BL,BS,X(),TMSEL(),TMSES(),IP(),PB(),AA(),IC(),Y(),CCC,DD,
N6

100 FOR I = 1 TO §

110 SUM(I) = 0

120 33 = 0

130 POR J = 1 TO N

140 IF IP(J) = 5 THEN GOTO 180

150 IF PB(J,I) = 1! THEN GOTO 180

160 SUM(I) = SUM(I) + X(J,I)

1703375 33 ¢ 1

180 NEXT J

200 AV(I) = SUM(I) / JJ

210 NEXT I _ ?
220 10@ = ©

270 FOR I = 1 TO N

275 IF IP(I) = 5 THEN 320

276 10Q@ = 1Q0 + 1

280 FOR J = 1 TO 5

290 W(IQQ,J) = X(I,J)

300 IF PB(1IQQ,J) = 1! THEN W(1QQ,J) = AV(J)
310 NEXT J

320 NEXT I

340 FOR I = 1 TO 5

345 OPEN "R",#1,"C:F1750",4*N6

350 FIELD#1,4 AS E$(1)

360 FOR J = 2 TO N6 :
370 FIELD#1,4%(J-1) AS EES$,4 AS ES(J)
380 NEXT J

390 FOR J = 1 TO N6

400 LSET ES$(J) = MKS$(W(J,I))

410 NEXT J

420 PUT#1,I

430 CLOSE#$1

440 NEXT I

450 CHAIN "SUB6.BAS"
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1 - -
TUsunsunasUszuamAInn s 1R L RasnINds Mean-Hoerl, Kennard and

Baldwin (Mean-HKB) soufiafimamAn Total Mean Square Error (TMSE)

10 REM ....SUB6 MEAN-HKB....
11  PRINT '"SUB6.BAS"

16 DEFSNG A - Z
20 DIM W(N,NN),E$(N),P2(NN,N),YL(NN,N),YS(NN,N),P3(NN,NN),P5(NN,NN),P6(NN,NN)
21 DIM FL(NN,NN),FS(NN,NN),FLT(NN,NN) ,FST(NN,NN),IDEN(NN,NN) ,KIL(NN,NN)
22 DIM KIS(NN,NN),HL(NN,NN),HS(NN,NN),BS(NN*NN),P33(NN,NN)
23 DIM QL(NN,1),Q2(NN,1),Q3(NN,1),Q4(NN,1) ,YZ(N,NN),C1(NN,1),C2(NN,1)
30 COMMON N,RO,RL,NN,M,BL,BS,X(),TMSEL(),TMSES(),IP(),PB(),AA(),IC(),Y(),CCC,DD,
N6
50 POR I = 1 TO NN
55 OPEN "R",#1,"C:F1750",4*N6
60 FIELD#1,4 AS Es$(1)
70 FOR J = 2 TO N6
80 FIELD#1,4*(J-1) AS EES$,4 AS E$(J)
90 NEXT J
100 GET#1,I
110 FOR J = 1 TO N6
120 W(J,I) = CVS(ES$(J))
130 NEXT J
' 135 CLOSE#1
140 NEXT I
160 FOR 1 = 1 TO NN
170 FOR J = 1 TO N6
180 P2(1,J) = W(J,I)
190 NEXT J
200 NEXT 1
201 N4 = O
202 POR I = 1 TO N
203 IF IP(I) = 5 THEN 207
204 N4 = N4 + 1
205 YZ(N4,BL) = Y(I,BL)
206 YZ(N4,BS) = Y(I,BS)
207 NEXT 1
210 FOR I = 1 TO N6
220 YL(BL,I) = YZ(I,BL)
230 YS(BS,I) = YZ(I,BS)
240 NEXT I
241 PRINT TAB(10);"P3(I,J)"
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250 FOR I

"
(=

TO NN =

P TN
260 FOR J = 1 TO NN « g~
270 P3(1,3) = 0!

280 FOR K = 1 TO N6

290 P3(I,J) = P3(I,J) + P2(I,K)*W(K,J)
300 NEXT K

301 PRINT P3(I.J);" e
310 NEXT J

311 PRINT

320 NEXT I

323 FOR I = 1 TO NN:FOR J = 1 TO NN:P33(I,J) = P3(I,J):NEXT J
324 NEXT X

330 FOR I = 1 TO NN

340 FOR J = 1 TO NN

350 P3(I,J) = INT(P3(I1,J)*100)/100

360 NEXT J: NEXT I

370 POR K = 1 TO NN

380 FOR J = 1 TO NN

390 IF J = K THEN 410

400 P3(K,J) = P3(K,J)/P3(K,K)

410 NEXT J

420 P3(K,K) = 1/P3(K,K)

430 FOR I = 1 TO NN

440 IF I = K THEN 490

450 FOR J = 1 TO NN

460 IF J = K THEN 480

470 P3(I1,J) = P3(I,J)-P3(K,J)*P3(I,K)

480 NEXT J

v —& J&
NG g ’ép
\"’t".« ::’

R st
""“Wmm‘vm”

" 490 NEXT 1

500 FOR I = 1 TO NN

505 I¥ I = K THEN 520

510 P3(I,K) = -P3(I,K)*P3(K,K)
520 NEXT I

" 530 NEXT K.
601 PRINT TAB(10);"P4(I,J)" : ;
602 FOR I = 1 TO NN:FOR J = 1 TO NN:PRINT P3(1,3);" '3 :NEXT J:PRINT:NEXT I

610 FOR I = 1 TO NN

620 PS(I,BL) = O!: P6(I,BS) = 0!

630 FOR J = 1 TO N6

640 P5(1,BL) = P5(I,BL) + P2(1,J)*YZ(J,BL)
650 P6(I,BS) = P6(I,BS) + P2(1,J)*YZ(J,BS)
660 NEXT J

670 NEXT I

680 FOR 1 = 1 TO NN

690 FL(1,BL) = 0!: FS(I,BS) = 0!

700 FOR J = 1 TO NN

710 FL(I,BL) = FL(I,BL) + P3(I,J)*P5(J ,BL)
720 FS(I,BS) = FS(I,BS) + P3(1,J1)*P6(J,BS)
730 NEXT J

740 NEXT I
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YO = 01: Y1 = O!
FOR I = 1 TO N6

Y0 = YO ¢ YL(BL,I)*YZ(I,BL)

Y1 = Y1 + YS(BS,I)*YZ(I,BS)

NEXT I

FOR I = 1 TO NN

FLT(BL,I) = FL(I,BL)

FST(BS,I) = FS(I,BS)

NEXT I

S11 = 0!: S12 = 0!

FOR I = 1 TO NN : : g
S11 = S11 + FLT(BL,I)*P5(1,BL)

S12 = S12 + FST(BS,I}*P6(1,BS)

NEXT 1

SL = (1/(N6-NN))*(Y0-S11)

SS = (1/(N6-NN))*(Y1-512) 5

FFL = 0!: FFS = 0!: KL= 0t: KS = 0
FOR I = 1 TO NN

FFL = FFL + FLT(BL,I)*FL(I,BL)

FFS = FFS + FST(BS,I)*FS(I,BS)

NEXT I

KL = (NN®SL)/FFL: KS = (NN»*$5)/FFS
FOR I = 1 TO NN

FOR J = 1 TO NN

IF I = J THEN IDEN(I,J) = 1! ELSE IDEN(I,J) = 0!

NEXT J :

NEXT I

FOR I = 1 TO NN ¥

FOR J = 1 TO NN

KIL(X,J) = KL*IDEN(I,J): KIS(I,J) = KS*IDEN(I,J)

NEXT J

NEXT I

FOR I = 1 TO NN

FOR J = 1 TO NN

HL(I,J) = 0!:HS(I,J) = 0!

HL(I,J) = P33(I,J) + KIL(I,J):HS(I,J) = P33(I,J) + KIS(I,J)

NEXT J

NEXT I

PRINT TAB(10);"HL(I.J)"

FOR 1 = 1 TO NN:FOR J = 1 TO NN:PRINT HL(I,J);"  ";:NEXT J:PRINT:NEXT I
PRINT TAB(10);"HS(I,J)" ;

FOR 1 = 1 TO NN:FOR J = L TO NN:PRINT HS(I,J);"  ";:NEXT J:PRINT:NEXT I

FOR I = 1 TO NN: FOR J = 1 TO NN

HLUX,J) = INT(HL(I,J)*100)/100: HS(1,J) = INT(HS(1,J)%100)/100
NEXT J: NEXT I

FOR K = 1 TO NN

FOR J = 1 TO NN

IF J = K THEN 1200

HL(K,J) = HL(K,J)/HL(K,K)

NEXT J -

HL(K,K) = 1/HL(K,K)



1220
1230
1240
1250
1260
1270
1280
1290
1300
1310
1320
1330
1340
1350
1360
1365
1370
1380
1390
1400
1410
1420
1430
1440
1450
1460

1470

1480
1490
1500
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1800
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1820
1830
1840
1850
1860
1870

FOR I = 1 TO NN

IF I = K THEN 1280

FOR J = 1 TO NN

IF 3 = K THEN 1270

HL(I,3) = HL(I,J) - HL(K,J)*HL(I,K)
NEXT J )

NEXT I

FOR I = 1 TO NN

IF 1 = K THEN 1320

HL(I,K) = -HL(I,K)*HL(K,K)

NEXT I

NEXT K

FOR K = | TO NN

FOR J = 1 TO NN

IF J = K THEN 1370

HS(K,J) = HS(K,J)/HS(K,K)

NEXT J

HS(K,K) = 1/HS(K,K)

FOR [ = 1 TO NN

IF I = K THEN 1450

FOR J = 1 TO NN -

IF J = K THEN 1440

HS(I,3) = HS(I,J) - HS(K,3)*HS(I,K)
NEXT 3

NEXT I

FOR I = 1 TO NN

IF I = K THEN 1490

HS(I,K) = -HS(I,K)*HS(K,K)

NEXT I

NEXT K

PRINT TAB(10);"HLI(I,d)"

FOR I = 1 TO NN:FOR J = 1 TO NN:PRINT HL(I,J);"
PRINT TAB(10);"HSI(I,J)" 135
FOR I = 1 TO NN:FOR J = 1 TO NN:PRINT HS(I,3);"
FOR I = 1 TO NN

Cl(I,1) = 0!: C2(I,1) = o!

FOR K = 1 TO NN

CI(I,1) = CI1(I,1) + HL(T,K)*P5(K,BL)
C2(X,1) = C2(1,1) + HS(I,K)*P6(K,BS)
NEXT K

NEXT I

OPEN “R",#3,"C:F31", 4%NNMNN

FIELD#3,4 AS BS$(1)

FOR I = 2 TO NN%NN
FIELD#3,4%(1-1) AS BBS,4 AS BS(I)
NEXT I
GET#3,1
FOR I = 1
Ql(1,1) =
Q2(1,1) =
NEXT I
CLOSE#3

TO NN
CVS(BsS(1))
CVS(BS(I+4*NN))

";:NEXT J:PRINT:NEXT I

"5 NEXT J:PRINT:NEXT I
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FOR 1 = 1 TO NN

Q3(I,1) = CL(I,1) - QI([,1)
Q4(1,1) = C2(I,1) - Q2(1,1)
NEXT 1

Q5 = 0: Q@6 = 0

FOR 1 = 1 TO NN
05 = 05 + Q3(1,1)°2

Q6 = 06 + Q4(1,1)°2

NEXT 1

TMSEL(1) = TMSEL(1) + 05

TMSES(1) = TMSES(1) + Q6

LPRINT “TMSEL(1) = "; TMSEL(1),"TMSES(1) = "; TMSES(1)

ERASE w,pz,YL,Ys,pq,ps,ps,rL,rs,rLr,Fsr,IDEN,KxL,Kls,HL,Hs,Paa,cl,cz,Q1,oz
ERASE Q3,04 ; : .

CHAIN "SUB7.BAS"



(Mean-IW) saufiaA MamAn Total Mean Square Error (TMSE)

10
11

20 DIM W(N,NN),E$(N),P2(NN,N) ,YL(NN,N),P3(NN,NN),P33(NN,NN) ,P34(NN,NN),P4(NN,NN
) ,P5(NN,NN),P6(NN NN}, FL(NN,NN),FS(NN,NN),FLT(NN,NN) ,FST(NN,NN) ,YS(NN,N)
DIM P(NN,NN) ,L(NN,NN),LI(NN,NN),L1(NN,NN),L2(NN,NN) ,L3(NN,1),L30(NN,1)

23
24
30
31
32

N6
- 60

65 OPEN "R" ,#1,"C:F1750" ,4%N6

70

80

90

100
110
120
130
140
145
150
170
180
190
200
210
211
212
213
214
215
216
217
220
230
240
250

) L
TUTUNTNNITUT s mAINI T IR L S MNNA S Mean-Lawless and Wang

REM ....SUB7 MEAN-LW....

PRINT "SUBT.BAS"

Tdsunsu 4

DIM ML(NN,1),MS(NN,1) MLT(1,NN)

DIM MST(1,NN),GTL(1,NN),GTS(1,NN),IDEN(NN,NN),KIL(NN,NN) ,KIS(NN,NN)

DIM HL(NN,NN),HS(NN,NN) ,HLI(NN,NN) ;HSI(NN,NN),CL(NN,1) ,C2(NN,1) ,BS$(NN*NN)
DIM QI1(NN,1),02(NN,1),03(NN,1),Q4(NN,1),YZ(N,NN)

40 COMMON N,RO,R1,NN,M,BL,BS,X(),TMSEL(),TMSES(),IP(),PB(),AA(),IC(},Y(),CCC,DD,

FOR I = 1 TO NN

FIELD#1,4 AS ES$(1)
FOR J = 2 TO N6

FIELD#1,4%(J-1) AS EES$,4 AS ES(J)-

NEXT J

GET#1,1

FOR J = 1 TO N6
W(J,I) = CVS(E$(J))
NEXT J

CLOSE#1

NEXT 1

FOR 1 = 1 TO NN

FOR J = 1 TO N6
P2(1,J) = W(J, 1)
NEXT J

NEXT I

N4 = 0

FOR I = 1 TO N

IF IP(I) = 5 THEN 217
N4 > N4 + 1
YZ(N4,BL) = Y(I,BL)
YZ(N4,BS) = Y(I,BS)
NEXT I

FOR I = 1 TO N6
YL(BL,I) = YZ(I1,BL)
YS(BS,I) = YZ(I,BS)
NEXT I

9L



260 FOR I = 1 TO NN

270 FOR J = 1 TO NN

280 P3(1,J) = 0

290 POR K = 1 TO N6

300 P3(1,J) = P3(1,J3) + P2(1,K)*W(K,J)
310 NEXT K

320 NEXT J

330 NEXT I

333 FOR 1 = L TO NN:FOR J = 1 TO NN:P33(1,J) = P3(1,J):P34(1,J) = P3(I,J)
334 NEXT J:NEXT I

340 FOR [ = 1 TO NN

350 FOR J = 1 TO NN

360 IF L - J THEN P4(1,J) = 1| ELSE P4(I,J) = 0

370 NEXT J

380 NEXT I

390 FOR I = 1 TO NN

400 FOR J = 1 TO NN

410 IF P3(J,I) <> O THEN 440

420 NEXT J

430 GOTO 610

440 FOR K - 1 TO NN

450 B = P3(I,K):P3(1,K) = P3(J,K):P3(J,K)
460 B8 = P4(I,K):P4(I,K) = P4(J,K):P4(J,K) = B
470 NEXT K \
480 C = 1/P3(1,1)

490 FOR K = 1 TO NN

500 P3(1,K) = C*P3(1,K)

510 P4(1,K) = C*P4(1,K)

520 NEXT K

530 FOR J = 1 TO NN

540 IF J = I THEN 600

550 C = -P3(J,I)

560 FOR K = 1 TO NN

570 P3(J,K) = P3(J,K) + C*P3(I,K)

580 P4(J,K) = P4(J,K) + CxP4(1,K)

590 NEXT K

600 NEXT J

610 NEXT I

620 FOR I = 1 TO NN

630 PS(I,BL) = 0: P6(I,BS) = 0

640 FOR J = 1 TO N6

650 P5(I,BL) = P5(1,BL) + P2(1,J)*.Z(J,BL)
660 P6(1,BS) = P6(1,BS) + P2(I1,J)*YZ(J,BS)
670 NEXT J

680 NEXT I

1
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690 FOR I = 1 TO NN

700 FL(I,BL) = 0: FS(1,BS) = 0

710 FOR J = 1 TO NN

120 FL(I,BL) = FL(I,BL) + P4(I1,J)V*P5(J,BL)
730 FS(I,BS) = FS(1,BS) + P4(1,J)*P6(J,BS)
740 NEXT J ‘ ¥
750 NEXT I

760 YO = 0: Y1 = 0

770 FOR I = 1 TO N6

780 YO = YO + YL(BL,I)*YZ(I,BL)

790 Y1 = Y1 + YS(BS,I)*YZ(1,BS)

800 NEXT 1

810 FOR 1 = 1 TO NN

820 FLT(BL,I) = FL(I,BL)

830 PST(BS,I) = FS(I,BS)

840 NEXT 1

850 S11 = 0: S12 = O

860 FOR I = 1 TO NN

870 S11 = S11 + FLT(BL,I)*eS5(1,BL)
880 S12 = S12 + FST(BS,I)*P6(1,BS)
890 NEXT 1

900 SL = (1/(N6-NN))*(Y0-511)

910 SS = (1/(N6-NN))*(Y1-512)

911 PRINT "SL = ";SL,"SS ¥ ";8S

920 REM ....SUBJ Eigen Value and Eigen Vector....
930 R = .00001

950 FOR I = 1 TO NN

960 P(I,I) = 1

970 NEXT 1

980 FOR I = 2 TO NN

990 FOR J =1TO0 I-1

1000 I1 = I1 + 2*P33(I,J)"2

1010 NEXT J '

1020 NEXT I

1030 N11 = SQR(I1):N21 = (R/NN)*N11:T = N11
1040 T = T/NN

1050 FOR M1 = 2 TO NN

1060 FOR M2 = 1 TO Ml-1

1070 IF ABS(P33(M2,M1)) <= T THEN 1260

1080 12 = 1

1090 V1 = P33(M2,M2):V2 = P33(M2,M1):V3 = P33(Ml,M1)
1100 M = (V1 - V3)*.5

1110 IF M <> 0 THEN 1130

1120 W = -1:GOTO 1140

1130 W = -SGN(M)*V2/SQR(V2~2 + M"2)

1140 T1 = W/SOR(2*(1 + SQR(1-W/2)))

Y150 T2 = T1°2

1160 C1 = SQR(1-T2):C2 = C1°2:T3 = T1*Cl

L
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FOR I = 1 TO NN
Ul = P33(1,M2)%C1-P33(1,MII*T1:P33(1,M1) = PI3(1,M2)*T1+P33(1,M1)%C1
P33(1,M2) = I1 ' :
I1 = P(I,M2)*C1-P(I,MLI*XT1:P(1,M1) = P(I,M2)*T1+P(I,M1)*C1:P(1,M2) = [1
NEXT I ;
FOR I = 1 TO NN

P33(M2,1) = P33(1,M2):P33(M1,1) = P33(I,M1)

NEXT I

P33(M2,M2) = V1*C2+V3*T2-2%V2*T3:P33(M1,M1) = VI*T2+V3%C242%V2%T3
P33(M2,M1) = (V1 - V3)*T30V2*(C2—T2):P33(M1,H2) = P33(M2,M1)

NEXT M2

NEXT M1

IF 12 <> 1 THEN 1310

12 = 0

GOTO 1050

IF T > N21 THEN 1040

REM ....SORT MATRIX P33.P(P1>P2>....5P5).... .

FOR 1 = 1 TO NN .

FOR J = 1 TO NN-1

IF P33(J,J) > P33(J+1,J+1) THEN 1400

B = P33(J3,3):P33(X,3) 4 P33(J+1,J+1):P33(J+1,J+1) = B
FOR K = 1 TO NN \ 5
B = P(K,3)1:P(K,J) = P(K,J+1)Y:P(K,J31) = B

NEXT K

NEXT J

NEXT 1

FOR I = 1 TO NN

FOR J = 1 TO NN

IF I = J THEN L(1,3) = P33(I1,J) ELSE L(1,J) = Q
NEXT J

NEXT 1

FOR 1 = 1 TO NN

FOR J = 1 TO NN

IF I = J THEN LI(I,J) = 1/L(I,J) ELSE LI(I,J) = O

NEXT J

NEXT 1

FOR I = 1 TO NN
FOR J = 1 TO NN
Lict ,JY =0

FOR K = 1 TO NN
LICI,J) = LI(I,3) + W(I,K)1*P(K,J)
NEXT K

NEXT J

NEXT 1

FOR I = 1 TO NN

FOR J = 1 TO NN

BZLY,3Y = LI, 1)

NEXT J

NEXT 1

- -
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2085
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2100
2110
2120
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2150
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2410
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2530
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2550
2560
2570
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2590
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FOR I = 1 TO NN

L3(I,1) = 0:L30(I,1) = 0

FOR K = 1 TO NN

L3(I,1) = L3(I,1) + L2(I,K)*YZ(K,BL)
130(1,1) = L30(I,1) + L2(I,K)*YZ(K,BS)
NEXT K

NEXT 1

FOR I = 1 TO NN

ML(I,1) = 0:MS(1,1) = 0

FOR K = 1 TO NN

ML(I,1) = ML(I,1) ¢ LICI,K)*L3(K,1)
Usil, 1) = MS(I ;1) + Ll!I,K)*l.JO(K,l)
NEXT K

NEXT I

FOR I = 1 TO NN

MLT(1,I) = ML(I,1):MST(1,I) = MS(I,1)
NEXT I

FOR J = 1 TO NN

GTL(1,J) = 0:CTS(1,J) = 0

FOR K

1 TO NN

GTL(1,J) = GTL(1,J) + MLTC(I,K)*L(K,J)
GTS(1,J) = GTS(1,J) + MST(1,K)*L(K,J)

NEXT K

NEXT J

GML = 0:GMS = 0

FOR I = 1 TO NN

GML = GML + GTL(1,I)*ML(I,1)

GMS = GMS + GTS(1,1)*MS(1,1)

NEXT I

KL = NN*SL/GML

KS = NN*SS/GMS

FOR I = 1 TO NN

FOR J = 1 TO NN

IF [ = J THEN IDEN(I,J)} = 1 ELSE IDEN(I,J) = 0
NEXT J

NEXT I

FOR I = 1 TO NN

FOR J = 1 'TO NN

KIL(I,J) = KL*®IDEN(1,J):KIS(1,]) = KS*IDEN(I,J)
NEXT J

NEXT 1

FOR I = 1 TO NN

FOR J = 1 TO NN

HL(I,J) = P34¢1,J) + KIL(I,J):HS(I,J) = P34(1,J) + KIS(I,J)
NEXT J

NEXT 1

FOR I = 1 TO NN

FOR J = 1 TO NN

IF I = J THEN 2590 ELSE 2610

HLI(1,J) = L:HSI(I,J) = 1
GOTO 2620
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HLI(I,J) = O:HSI(I,J)
NEXT J

NEXT I

FOR I = 1 TO NN

FOR J = 1 TO NN

=0

IF HL(J,I) <> 0 THEN 2690

NEXT J
GOTO 2870

FOR K = 1 TO NN

B = HL(I,K):HL(I,K)

B = HLI(I,K):HLI(I,K)
NEXT K

C = TZHECE,T)

FOR K = 1 TO NN
HL(I,K) = C*HL(I,K)
HLI(I,K) = C*HLI(I,K)
NEXT K

FOR J = 1 TO NN

IF J = I THEN 2850

C = =-HL(J,I)

FOR K = 1 TO NN

"

HL(J,K):HL(J ,K) - B
= HLI(J,K):HLI(J,K)

HL(J,K) = HL{J,K) + C*HL(i,K)

HLI(J,K) = HLI(J,K) ¥
NEXT K

NEXT J

NEXT I

FOR I = 1 TO NN

FOR J = I TO NN

IF HS(J,1) <> O THEN 2
NEXT J

GOTO 3100

FOR K = 1 TO NN

B = HS(I,K):HS(I,K) =
B : HSI(I,K):HSI(I,K)
NEXT K

G = L/HSCI, 1)

FOR K = 1 TU NN
HS(I,K) = C*HS(I,K)
HSI(I,K) = C*HSI(I,K)
NEXT K

FOR J = 1 TO NN

IF J = I THEN 3080

C = -HS(J,1)

FOR K = 1 TO NN
HS(J,K) = HS(J,K) + Cx
HSI(J,K) = HSI(J,K) ¢+
NEXT K

NEXT J

NEXT I

n

C*HLI(I,K)

920

HS(J,K):HS(J,K) = B
= HSI(J,K):HSI(J,K)

HS(1,K)
C*HSI(I,K)
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3100
3110
3120
3130
3140
3150
3160
3170
3180
3190
3200
3210
3220
3230
3240
3250
3260
3270
3280
3290
3300
3310
3320
3330
3340
3350
3360
3370
3380
3381
3440

FOR 1

LT 51
FOR K

o 3 O |
€241 ,1
NEXT K
NEXT I
OPEN "

FOR 1

1 TO NN

) = 03C26I,1)

= 1 TO NN

Y = CleI,Ll) + HLECI,K)*P5(K,BL)
) = C2¢(1,1) + HSI(I,K)*P6(K,BS)

R ,%3,"C:F31"  4xNN*NN
FLELD#3,4 AS BS(1)

= 2 TO NN*NN

FIELD#3 ,4*(1-1) AS BBS,4 AS DBS(I)

NEXT 1
GET#3,
FOR I

ol(1,l
Q2(1,1
NEXT 1
CLOSE#
FOR 1

G361 ,%
Q4(1,1
NEXT 1
Q5 = 0
FOR I

@5 = @
Q6 = @
NEXT I
TMSEL(
TMSES(
LPRINT
CHAIN

1
= 1 TO NN

) = CVS(BS(I))
) = CVS(BS(I+1%NN))

3
= 1 TO NN

Y = CLT,1) =281 AA
Y = €200 - gl A

Q6 = 0
= 1 TO NN

-

2) = TMSEL(2)

&% RACE, T2
6 + 4(1,1)°2

+ ©5

2) = TMSES(2) + Q6

"TMSEL(2)
"SUB1Y.BAS"

UL TMSEL(2) ,"TMSES(2) =

"3 TMSES(2)

100
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Tdsunsu 5

' dl o et .
TUsunsunaIsUs sumAn A L neNgdamny TAu3S Regression

10 REM ....SUB18 REGRESSION....

15 PRINT "SUB18.BAS"

20 DEFSNG A-Z

30 DIM SMI1(N,5),SM2(N,5),MIS(N,5),1S1(5,5),AMS(1,5),Z(N,5),BB(5,5),B(15),ANS(1),
T(15),XB(5),R(15),D(10),RX(N*N),RY(N),STD(10),F$(N),IS(5) :

40 COMMON N,RO,R1,NN,M,BL,BS,X(),TMSEL(),TMSES(),IP(),PR(),AA(),IC(),Y(),CCC,DD,
N6

80 JC = 0
90 JK = 0
95 K = 4

100 N3 - IC(1)
110 FOR I = 1 TO N3
120 ‘FER 3= 1 1O S

130 SML(1,J) = AA(I,J)
140 NEXT J

150 NEXT I

160 FOR A = 1 TO 4

180 III = 0

190 GOSUB 1000 ;
200 I1F = 13141

210 IF II1 > 50 THEN 730

220 IF JK <> O THEN 420

230 IIP = O

240 J3J = 0

250 FOR J = 1 TO N

260 IF 1P(J) >= 5 THEN 400
270 IF IPtJ) <= A-1 THEN 350
280 IF IP(J) <> A THEN 400
290 IIP = IIP + 1

300 FOR ISS = 1 TO 5

310 SMLI(IIP,18S) = X(J,ISS)
320 NEXT ISS

340 GOTO 400

350333 = 333 4 1

360 IIP = IIP + 1

370 FOR IR = 1 TO 5

380 SML(ILP,IR) = SM2(JJJ,IR)
390 NEXT IR i
400 NEXT J

1




102

410 N3 = 11P

420 [IP = 0

430 FOR J = 1 TO N

440 11 = ©

450 IF IP(J) >= 5 THEN 680

460 IF IP(J) > A THEN 680

470 1IP = LIP + 1

480 IF IP(J) <> A THEN 680

490 FOR J2 = 1 TO 5

500 IF PB(J,J2) = O! THEN 530

510 I1 = Il + 1

520 MIS(IIP,I1) = J2

530 NEXT J2

540 FOR I2 = 1 TO A

550 FOR J2 = 1 TO 5

560 TIF IS1(5,J2) = MIS(IIP,[2) THEN JII = J2
570 NEXT J2

580 SUM = AMS(1,JII1)

590 FOR JJ = 1 TO 4

600 L = IS1(JJ,JII)

610 SUM = SUM + SMI1(IIP,L)*BB(JJ,JII)
620 NEXT JJ

630 SUB = ABS(SUM-SMI(I1P,ISI1(5,JI1)})
640 SM1(IIP,IS1(5,J11)) = SUM

650 IF SUB > .1 THEN JC=JCt1

670 NEXT I2

680 NEXT J

690 JK = JC

700 IF JC = 0 THEN 730

710 Jc = 0

720 GOTO 190

730 NEXT A

740 FOR I = 1 TO §

750 OPEN "R",#1,"C:F1800",4*N6

760 F1ELD#1,4 AS FS(1)

770 FOR J = 2 TO N6

780 FIELD#1,4%(J-1) AS FF$,4 AS F$(J)

790 NEXT J

800 FOR J = 1 TO N6

810 Z(J,I) = SM1(J,1)

820 LSET F$(J) = MKSS(Z(J,1))
830 NEXT J

840 PUT#1,I
850 CLOSE#1

860 NEXT I
890 CHAIN "SUB9.BAS"
1000 REM ....SUB19 REGRESS....

1030 FOR J = 1 TO N3
1040 FOR I - 1 T0 §

1050 sM2(J,1) - SM1(J,I)
1060 NEXT [

1070 NEXT J




1080
1090
1100
1110
1120
1130
1140
1150
1160
1170
1180
1200
1210
1220
1230
1240
1250
1260
1270
1280
1310
1320
1400
1410
1420
1430
1440
1450
1460
1470
1480
1485
1490
1510
1520
1530
1540
1550
1560
1570
1580
1590
1600
1610
1620
1630
1631
1640
1650
1660
1670
1680
1690

N33 = N3

GOSUB 1400

FOR JP = 1 TO 5
IS(JP) = JP

NEXT JP

FOR I = 1 TO S5

IF I = 1 THEN 1210
IEE = IS(1)

FOR 1E = 1 TO 4
IS(IE) = IS(IE+1)
NEXT 1E

1S¢(5) = IEE
GOSUB 2400

GOSUB 2610

GOSUB 4000

POR JJ = 1 TO §
BB(JJ,I) = B(JJ)
IS1(33,1) = 18(43)
NEXT JJ

AMS(1,I) = ANS(1)
NEXT I

RETURN

REM ....SUB20 CORR....

FOR J12 = 1 TO 5
D(J12) = 0!
T(J12) 0!

NEXT J12

KKKK = 15

FOR I = 1 TO KKKK
RtI) = 0!

n

NEXT I
GN = N33
L1 = 0

IF N33 > 5 THEN 1540
KK = N33

GOTO 1550
KK = 5
FOR I = 1 TO KK

FOR J = 1 TO 5
B(J) = SMI(I,J)
NEXT J

FOR J = 1 TO 5
TCF) = TCIY + BCI)

7% ol 5 R T §
RX(L1) = B(J)
NEXT J

NEXT I

PKK = KK

IPKK = PKK

FOR J = 1 TO 5
XB(J) = T(J)

T(J) = T(J) / PKK
NEXT J
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1700
1710
1720
1730
1740
1750
1760
1770
1780
1790
1800
1810
1820
1830
1840
1850
1860
1870
1880
1890
1900
1910
1920
1930
1940
1950
1960
1970
1980
1990
2000
2010
2020
2030
2040
2050
2060
2070
2080
2090
2100
2110
2120
2130
2140
2150
2160
2170
2180
2190
2200

L1 = 0

FOR I = 1 TO KK

JK1 = 0

FOR J = 1 TO 5

Ll = L1 + 1

B(J) = RX(L1) - T(J)
NEXT J

FOR J = 1 TO 5

D(J) = D(J) + B(I)
FOR K1 = 1 TO J

JK1 = JK1 + 1

R(JK1) = ROJKI)I+B(J)*B(K1)
NEXT K1

NEXT J

NEXT 1

IF N33 <= KK THEN 2040
KK = N33-KK

FOR I = 1 TO KK

JK1 = 0

POR J = 1 TO 5

B(J) = SMI(I+IPKK,J)
NEXT J

FoR. J = 1°TO 5

XB(J) = XB(J)+B(J)

B(3) = B(J) - T(J)
D(J) = D(J) + B(J)
NEXT J

FOR J = 1 TO §

FOR K1 = 1 TO J
JK1 = JK1 + 1
R(OJK1) = R(JK1)+B(J)*a(K1l)
NEXT Kl

NEXT J

NEXT 1

JK1 = 0

FOR J = 1 TO 5
XB(J) = XB(J)/GN
FOR K1 = 1 TO J
JK1 = JK1 + 1
R(JK1) = R(JK1)-D(J)*DtK1)/GN
NEXT K1

NEXT J

JK1 = 0

FOR J = 1 TO 5§

JK1 = JK1 + J

STD(J) = SQR(ABS(R(JK1))}
NEXT J

FOR J = 1 TO §

FOR K1 = J TO §

JKL = J+iKI*K1l-K1)/2

Ll = 5*(J-1)+K1
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2210
2220
2230
2231
2240
2250
2260
22170
2280
2290
2300
2310
2320
2330
2340
2350
2360
2370
2380
2390
2400
2410
2415
2420
2440
2450
2460
2470
2480
2490
2500
2510
2520
2530
2540
2550
2560
2570
2580
2590
2600
2610
2620
2625
2630
2650
2660
2670
2680
2690

RX(L1) - "R(JKI1)

L1 = S5%(Kl1-1)4+J
RX(L1) = R(JK1)

S = STD(J)*STD(K1)
IF S <> 0 THEN 2270
R(JK1) = 0!

GOTO 2280

R(JKL) = R(JK1)/s
NEXT K1

NEXT J

N4 = SQR(GN-1!)
FOR J = 1 TO §
STD(J) = STD(J)/N4
NEXT J

L1l = -5

FOR T = 1 TO §

k1 2 L1 + 8

D(I) = RX(L1)

NEXT 1

RETURN

REM ....SUB21 #% .,
MM = 0

ND = IS(5) 3

FOR J1 = 1 TO 4

L2 = [S(J1)

IF ND >= L2 THEN 2480

L3 = ND+(L2%L2-L2)/2
GOTO 2490

L3 = L2+(ND*ND-ND)/2
RY(J1) = R(L3)

FOR I3 = 1 TO 4

L3 = IS(I3)

IF L4 >= L2 THEN 2550
L3 = L4+(L2*%L2-L2)/2
GOTO 2560

L3 = L2+(L4%L4-L4)/2
MM = MM + 1

RX(MM) = R(L3)
NEXT I3 :

NEXT J1

RETURN

BEG . sun2 |
DET = 1!

NK = -K

FOR K2 = 1 TO 4
NK = NK + K

B(K2) = K2

T(K2) = K2

KKK - NK + K2

BI = RX(KKK)
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2700
2710
2720
2730
2740
2750
2760
2770
2780
2790
2800
2810
2820
2830
2840
2850
2860
2870
2890
2900
2910
2920
2930
2940
2950
2960
2970
2980
2990
3000
3010
3020
3030
3040
3050
3060
3070
3080
3090
3100
3110
3120
3130
3140
3150
3160
3170
3180
3190
3200
3210

FOR J4 = K2 TO 4
1Z = 4%(J4-1)
FOR I4 = K2 TO 4
13 = 12 + 14

IF ABS(BI) >= ABS(RX(IJ)) THEN 2780

BI = RX(IJ)
B(K2) = 14
T(K2) = J4
NEXT 14
NEXT J4
J4 = B(K2)

IF J4 <= K2 THEN 2910

KI = K2-4

FOR 14 = 1 TO 4
KI = KI + 4

HO = -RX(KI)

JI = KI-K2+J4

RX(KI) = RX(JI)
RX(JI) = HO
NEXT 14

14 = T(K2)

IF I4 <= K2 THEN 3010

JP = 4%(14-1)
FOR J4 = 1 TO 4
JK2 = NK + J4
JI = JP+J4

HO = -RX(JK2)
RX(JK2) = RX(JI)
RX(JI) = HO
NEXT J4

IF BI <> 0 THEN
DET = 0!

RETURN

FOR I4 = 1 TO 4
IF 14 = K2 THEN
IK = NK + I4

PP = ~-RX(IK)/BI
RX(IK) = PP
NEXT I4

FOR I4 = 1 TO 4
IK = NK + 14

HO = RX(IK)

J = 14-4
FOR J4 = 1 TO 4
1J = 1J+4

IF 14 = K2 THEN
IF J4 = K2 THEN
KJ = IJ-I4+K2

RX(IJ) = HO*RX(KJ)+RX(1J)

NEXT J4
NEXT 14

3040

3090

3200
3200
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3220
3230
3240
3250
3260
3270
3280
3290
3300
3310
3320
3330
3340
3350
3360
3370
3380
3390
3400
3410
3420
3430
3440
3450
3460
3470
3480
3490
3500
3510
3520
3530
3535
3540
3550
4000
4010
4030
4040
4050
4060
4070
4080
4090
14095
4100
4110
4120

KJ = K2-3
FOR J4 = 1 TO 4
KJ = KJ+4

IF J4 = K2 THEN 3270
RX(KJ) = RX(KJ)/BI
NEXT J4

DET = DET*BI

RX(KKK) = 1!/BI

NEXT K2

K2 = 4

K2 = K2-1

IF K2 <= 0 THEN 3550
14 = B(K2)

I¥ I4 <= K2 THEN 3450
JQ = 4*(K2-1)

JR = 4*%(14-1)

FOR J4 = 1 TO 4

JK2 = Ja@ + J4

HO = RX(JK2)

JI = JR + J4

RX(JK2) = -RX(JI)
RX(JI) = HO

NEXT J4

J4 = T(K2)

IF J4 <= K2 THEN 3320
KI = K2-4

FOR I4 = 1 TO 4
KI = KI+4

HO = RX(KI)

JI = KI-K2+J4
RX(KI) = -RX(JI)
RX(JI) = HO

NEXT 14

GOTO 3320

RETURN

REM ,..SUB23 ....
FOR J5 = 1 TO 4
B(J5) = 0!

NEXT J5

FOR J5 = 1 TO 4
L6 = 4%(J5-1)

FOR 15 = 1 TO 4
L5 = L6 + 15
B(J5) = B(J5)+RY(IS)I*RX(L5)
NEXT I5

NEXT J5

BO = 0!

L6 = IS(5)
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4130
4150
4160
4170
4180
4190
4200
4210

FOR 15

1 TO 4

LS.= 18S(I5)

B(IS) =

B(I5)*(STD(L6)/STD(LS5))

BO = BO+B(I5G)Y*XB(L5)

NEXT 1I5

BO = XB(L6)-BO

ANS(1)
RETURN

BO
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TUsunsN 6

1] - # - 4
TUsunsunsUszmAINI 10 L asaINdS Regression-Hoerl, Kennard and

Baldwin (Regression-HKB) SIMNNSAMImA1  Total Mean Square Error (TMSE)

10
11
16
20
21
22
23
30
N6
40
50
60
70
80
90
100
110
120
130
140
150
160
170
180
190
200
201
202
203
204
205
206
207
210
220
230
240
241

REM ....SUB9 REGRESSION--HKB....

PRINT '"SUB9.BAS"
DEFSNG A - Z

DIM W(N,NN),F$(N),P2(NN,N) »YLONN,N) ,YS{NN,N) »P3(NN,NN),P5(NN,NN) yP6(NN,NN)
DIM FL(NN,NN),FS(NN,NN}, FLT(NN,NN),FST(NN »NN) , IDEN(NN,NN) sKIL(NN,NN)

DIM KIS(NN,NN),HL(NN,NN) JHS NN NN) , BS ( NNXNN) »P33(NN,NN)
DIM Q1(NN,1) ;Q2(NN,1),Q3(NN, 1) »Q@4(NN, 1) ,YZ(N,NN) yC1(NN,1),C2(NN 2 1)

COMMON N,RO,R1,NN,M,BL »BS,X( ), TMSEL( ) ,TMSES( ) IPI),PB(),AA(),IC(),Y(),CCC,DD,

FOR I =1 TO NN

OPEN "R'",#1,"C:F1800",4*N6

FIELD#1,4 AS Fs$(1)
FOR J = 2 TO N6

FIELD#1,4*(J-1) AS FF$,4 AS F$(J)

NEXT J
GET#1,1

FOR J = 1 TO N6
W(J,I) = CVS(F$(J))
NEXT J

CLOSE#1

NEXT I

FOR I - ] TO NN

FOR J = 1 TO N6
P2(1,3) = W(JI,I)

NEXT J

NEXT 1

N4 = 0

FOR I = 1 TG N

IF IP(I) = 5 THEN 207
N4 = N4 + |

YZ(N4,BL} = Y(1,BL)
YZ(N4,BS) = Y(I,BS)
NEXT I

FOR I = 1 TO N6
YL(BL,1) = YZ(I,BL)
YS(BS,I) = YZ(1,BS)
NEXT 1

PRINT TAB(10);"P3(I,J)"



250
260
270
280
290
300
301
310
311
320
323
324
330
340
350
360
370
380
390
400
410
420
430
440
450
460
470
480
490
500
505
510
520
530
601
602
610
620
630
640
650
660
-870
680
690
700
710
720
730
740

1 TO NN:P33(1,3) =

FOR I = 1 TO NN
FOR J = 1 TO NN

P3(1,3) = 0!

FOR K = 1 TO N6

P3(1,3) = P3(1,J) + P2(1,K)*W(K,J)
NEXT K

PRINT P3(1,J);" i

NEXT J

PRINT

NEXT I

FOR I = 1 TO NN:FOR J =

NEXT 1

FOR [ = 1 TO NN

FOR J = 1 TO NN

P3(I,J) = INT(P3(I,J)*100)/100
NEXT J: NEXT I

FOR K = 1 TO NN

FOR J = 1 TO NN

IF J = K THEN 410

P3(K,J) = P3(K,J)/P3(K,K)
NEXT J

P3(K,K) = 1/P3(K,K)

FOR I = 1 TO NN

IF I = K THEN 490

FOR J = 1 TO NN

IF J = K THEN 480

P3(1,J) = P3(1,J)—93(K,J)*pégr,x)
NEXT J

NEXT I

FOR I = 1 TO NN

IF I = K THEN 520

P3(I,K) = -P3(I,K)*P3(K,K)
NEXT I

NEXT K

PRINT TAB(10);"P4(I.J)"

FOR I = 1 TO NN:FOR J =
FOR I = 1 TO NN
P5(1,BL) = 0!: P6(I,BS)
FOR J = 1 TO N6
P5(1,BL) =

P6(I,BS) =

NEXT J

NEXT 1

FOR 1 = 1 TO NN
FL(I,BL) = O!: FS(I,BS)
FOR J = 1 TO NN
FL(I1,BL) =

FS(I,BS) =

NEXT J

NEXT I

1 TO NN:PRINT P3¢1,3);"

= 0!

P5(1,BL) + P2(1,J)*YZ(J,BL)
P6(1,BS) + PZ(I,J)*YZ(J,BS)

= 0!

FL(I,BL) + P3(1,J)*P5(J,BL)
FS(I,BS) + P3(I,J1*P6(J,BS)

P3(1,J):NEXT J

"3 NEXT J:PRINT:NEXT I
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dadl

760 YO = 0!: Y1 = O!

770 FOR I = 1 TO N6

780 YO = YO + YL(BL,I)*YZ(I,BL)
790 Y1 = Y1 + YS(BS,[)*YZ(I,BS)
800 NEXT 1

820 FOR I = 1 TO NN

830 FPLT(BL,I) = FL(I,BL)

840 FST(BS,I) = PS(I,BS)

850 NEXT 1 :

860 S11 = 0!: S12 = O!

870 FOR 1 = 1 TO NN

880 S11 = S11 + FLT(BL,I)*P5(I,BL)
890 S12 = S12 + FST(BS,I1)*P6(1,BS)

n

900 NEXT I
910 SL = (1/(N6-NN))I*(Y0-S11)
920 SS = (1/(N6-NN))I*(Y1-S12)

930 FFL = 0!: FFS = 0!: KL =JODNKS = 0!
940 FOR I = 1 TO NN

950 FFL = FFL + FLT(BL,I)*FL(I,BL)

960 FFS = FFS + FST(BS,I)*FS(I,BS)

970 NEXT I

980 KL = (NN*SL)/FFL: KS = (NN*SS)/FFS
990 FOR I = 1 TO NN

1000 POR J = 1 TO NN-

1010 IF I = J THEN IDEN(I,J) = 1! ELSE IDEN(1,J) = 0!
1020 NEXT J A
1030 MEXT I

1040 FOR I = 1 TO NN
1050 FOR J = 1 TO NN
1060 KIL(I,J) = KL*IDEN{I,J): KIS(I,J) = KS*IDEN(I,J)

1070 NEXT J
1080 NEXT I
1100 FOR 1 = 1 TO NN
1110 FOR J = 1 TO NN

1111 HL(I,J3) = O!:HS(I,J) = O!
1120 HL(I,J) = P33(I,J) + KIL(I,J):HS(I,J) = P33(1,J) + KIS(1,J)
1130 NEXT J

1140 NEXT 1

1141 PRINT TAB(10);"HL(1,J)"

1142 FOR I = 1 TO NN:FOR J = 1 TO NN:PRINT HL(I,J);"  ";:NEXT J:PRINT:NEXT I
1143 PRINT TAB(10);"HS(I,J)"

1144 FOR 1 = 1 TO NN:FOR J - 1 TO NN:PRINT MS(I,J);" ';:NEXT J:PRINT:NEXT I
1145 FOR 1 = 1 TO NN: FOR J - 1 TO NN

1146 HL(I,J) = INT(HL(1,J)*100)/100: HS(1,J) = INT(HS(I,J)*100)/100

1147 NEXT J: NEXT 1
1160 FOR K = 1 TO NN
1170 FOR J = 1 TO NN
1180 IF J = K THEN 1200

1190 HL(K,J) = HL(K,J)/HL(K,K)
1200 NEXT J

1210 HL(K,K) = 1/HL(K,K)



1220
1230
1240
1250
1260
1270
1280
1290
1300
1310
1320
1330
1340
1350
1360
1365
1370
1380
1390
1400
1410
1420
1430
1440
1450
1460
1470
1480
1490
1500
1691
1692
1693
1694
1700
1710
1720
1730
1740
1750
1760
1770
1780
1790
1800
1810
1820
1830

FOR I = 1 TO NN

IF I = K THEN 1280

FOR J = 1 TO NN

IF J = K THEN 1270

HL(I,J) = HL(I,J) - HL(K,J)*HL(I,K)
NEXT J

NEXT I

FOR I = 1 TO NN .
IF I = K THEN 1320

HL(1,K) = -HL(I,K)*HL(K,K)
NEXT 1

NEXT K

FOR K = 1 TO NN

FOR J = 1 TO NN

IF J = K THEN 1370

HS(K,J) = HS(K,J)/HS(K,K)

NEXT J

HS(K,K) = 1/HS(K,K)

FOR I = 1 TO NN

IF I = K THEN 1450

POR J = 1 TO NN

IF 3 = K THEN 1440

HS(I,J) = HS(I,J) = HS(K,J)*HS(I,K)
NEXT J ’
NEXT I

FOR I = 1 TO NN

IF [ = K THEN 1490

HS(I,K) = -HS(I,K)*HS(K,K)

NEXT I

NEXT K

PRINT TAB(10);"HLI(I.J)"

FOR I = 1 TO NN:FOR J = 1 TO NN:PRINT HL(I,J);"

PRINT TAB(10);"HSI(I1,J)"

FOR I = 1 TO NN:FOR J = 1 TO NN:PRINT HS(I1,J):"

FOR I = 1 TO NN

Cl(I,1) = 0!: €2(1,1) = Q!

FOR K = 1 TO NN :

Cl(I,1) = CL(I,1) + HL(U,K)*P5(K,BL)
€2(1,1) = C2(I,1) + HS(I,K)*P6(K,BS)
NEXT K

NEXT I

OPEN "R",$3,"C:F31",4%NN*NN
FIELD#3,4 AS BS$(1)

FOR I = 2 TO NN*NN

FIELD#$3,4%(1-1) AS BBS,4 AS BS$(I)
NEXT I

GET$3,1

FOR I = 1 TO NN

"3 :NEXT J:PRINT:NEXT I

"::NEXT'J:PRINT:NBXT I

12



1840
1850
1860
1870
1880
1890
1900
1910
1920
1930
1940
1950
1960
1970
1980
1981
2031
2032
2040

Ql(I,1) = CVS(BS(1))

Q2(I,1) = CVS(BS(I+4*NN))

NEXT I

CLOSE#3

FOR I = 1 TO NN

@3(1,1) = C1(I,1) - Q1(I,1)

Q4(1,1) = C2(I,1) - @2(1,1)

NEXT I

Q5 = 0: @6 = 0

FOR I = 1 TO NN

Q5 = @5 + Q3(1,1)"°2

Q6 = 06 + Q4(I,1)"2

NEXT I

TMSEL(3) = TMSEL(3) + Q@5

TMSES(3) = TMSES(3) + Q6 :
LPRINT "TMSEL(3) = "; TMSEL(3),"TMSES(3) = "; TMSES(3)

ERASE W,P2,YL,YS,P3,P5,P6,FL,FS,FLT,FST,IDEN,KIL,KIS,HL,HS,P33,C1,C2,01,02

ERASE Q3,04
CHAIN "SUB10.BAS"
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Tdsunsy 7

' L :
TUsunsunasUs sumAINI SR 1L MashING3 Regression-Lawless and Wang

(Regression-LW) FAMNLA MInAD Total Mean Square Error (TMSE)

10 REM ....SUB10 REGRESSION-LW....

11 PRINT "SUB10.BAS"

20 DIM W(N,NN),FS$(N),P2(NN,N),YLI{NN,N),P3(NN,NN),P33(NN,NN),P34(NN,NN) ,P4(NN,NN
) ,P5(NN,NN) ,P6(NN,NN) ,FL(NN,NN) ,FS(NN,NN),FLT(NN,NN) ,FST(NN,NN)

23 DIM P(NN,NN),L(NN,NN),LI(NN,NN),L1(NN,NN),L2(NN,NN),L3(NN,1),L30(NN,1)
24 DIM ML(NN,1),MS(NN,1),MLT(1,NN)

30 DIM MST(1,NN),GTL(1,NN),GTS(L,NN),IDEN(NN,NN),KIL(NN,NN) ,KIS(NN,NN)

31 DIM HL(NN,NN),HS(NN,NN) ,HLI(NN,NN),HSI(NN,NN),CL(NN,1),C2(NN,1),B$(NN*NN)
32 DIM QL(NN,1),Q2(NN,1),Q3(NN,1),@4(NN,1) ,YS(NN,N) ,YZ(N,NN}

40 COMMON N,RO,R1,NN,M,BL,BS,X(),TMSEL(),TMSES(),IP(),PB(),AA(),1C(),Y(),CCC,DD,
N6 :

50 FOR I = 1 TO NN

60 OPEN “R",#1,"C:F1800",4*N6

70 FIELD#1,4 AS F$(1)

80 FOR J = 2 TO N6

90 FIELD#1,4*(J-1) AS FF$S,4 AS F$i(J)

100 NEXT J

110 GET#1,I

120 FOR J = 1 TO N6

130 W(J,I) = CVS(F$(J)) -

140 NEXT J

150 CLOSE#1

160 NEXT I

170 FOR I = 1 TO NN

180 POR J = 1 TO N6

190 P2(1,J3) = W(J,I)

200 NEXT J

210 NEXT I

211 N4 = 0

212 FOR I = 1 TO N

213 IF IP(I) = 5 THEN 217

214 N4 = N4 + 1

215 YZ(N4,BL) = Y(I,BL)

216 YZ(N4,BS) = Y(I,BS)

217 NEXT I

220 FOR I = 1 TO N6

230 YL(BL,I) = YZ(I,BL)

240 YS(BS,I) = YZ(I,BS)

250 NEXT I

#y
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260 FOR'1 = 1 TO NN

270 FOR J = 1 TO NN

280 P3(1,J) = 0

290 FOR X = 1 TO N6

300 P3(1,J) = P3(I1,J) + P2(I,K)*W(K,J)
310 NEXT K ;

320 NEXT J

330 NEXT I

333 FOR I = 1 TO NN:FOR J = 1 TO NN:P33(I1,J) = P3(I,J):P34(I,J) = P3(I,3)
334 NEXT J:NEXT 1

340 FOR I = 1 TO NN

350 FOR J = 1 TO NN

360 IF I = J THEN P4(I,J) = 1 ELSE P4(1,J) = 0

370 NEXT J

380 NEXT I

390 FOR I = 1 TO NN

400 FOR J = I TO NN

410 IF P3(J,1I) <> 0 THEN 440

420 NEXT J

430 GOTO 610

440 FOR K = 1 TO NN

450 B = P3(1,K):P3(I,K) = P3(J,K):P3(J,K) =
460 B = P4(I,K):P4(I,K) = P4(J,K):P4(J,K) =

470 NEXT K
480 C = 1/P3(I1,I)

490 FOR K = 1 TO NN

500 P3(I,K) = C*xP3(I,K)

510 P4(I,K) = C*P4(I,K)

520 NEXT K

530 FOR J = 1 TO NN

540 IF J = I THEN 600

550 C = -P3(J,I)

560 FOR K = 1 TO NN

570 P3(J,K) = P3(J,K) + C*P3(I,K)

580 P4(J,K) = P4(J,K) + C*P4(I,K)

580 NEXT K '

600 NEXT J

610 NEXT I

622 FOR I = 1 TO NN

630 P5(1,BL) = 0: P6(1,BS) = 0

640 FOR J = 1 TO N6

650 P5(1,BL) = P5(I,BL) + P2(1,J)*YZ(J,BL)
660 P6(I,BS) = P6(I1,BS) + P2(1,J)*YZ(J,BS)
670 NEXT J

680 NEXT I

690 FOR I = 1 TO NN

700 FL(I,BL) = 0: PS(I,BS) = 0

710 FOR J = 1 TO NN

720 FL(I,BL) = FL(I,BL) + P4(I,J)*P5(J,BL)
730 PS(1,BS) = FS(I,BS) + P4(1,J)*P6(J,BS)
740 NEXT J

750 NEXT I

[l
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760 YO = 0: Y1 = O

770 FOR I = 1 TO N6

780 YO = YO + YL(BL,I)*YZ(I,BL)

790 Y1 = Y1 + YS(BS,1)*YZ(I,BS)

800 NEXT I

810 FOR I = 1 TO NN

820 FLT(BL,I) = FL(X,BL)

830 FST(BS,I) = PS(I,BS)

840 NEXT 1

850 S11 = 0: S12 = 0

860 FOR I = 1 TO NN

870 S11 = S11 + FLT(BL,I)*P5(I,BL)

880 S12 = S12 + FST(BS,I)*P6(I,BS)

890 NEXT 1

900 SL = (1/(N6-NN))*(Y0-S11)

910 SS = (1/(N6-NN))*(Y1-S12)

911 PRINT "SL = ";SL,"SS = ";S§ v

920 REM ....SUB3 Eigen Value and Eigen Vector....
930 R = .00001

950 FOR I = 1 TO NN

960 P(I,I) = 1

970 NEXT I

980 FOR I = 2 TO NN

990 FOR J = 1 TO 1-1

1000 I1 = TI1 + 2*P33(I,J)"2

1010 NEXT J

1020 NEXT I

1030 N11 = SQR(I1):N21 = (R/NNI*N11:T = N1l
1040 T = T/NN

1050 FOR M1 = 2 TO NN

1060 FOR M2 = 1 TO M1-1

1070 IF ABS(P33(M2,M1)) <: T THEN 1260

1080 12 = 1

1090 V1 = P33(M2,M2):V2 = P33(M2,M1):V3 = P33(Ml,M1)

1100 M = (V1 - v3)*.5

1110 IF M <> 0 THEN 1130

1120 W = -1:GOTO 1140

1130 W = -SGN(M)*V2/SQR(V2"2 + M~2)

1140 T1 = W/SQR(2%(1 + SQR(1-W/2)))

13150 12 = 112

1160 C1 = SQR(1-T2):C2 = C1"°2:T3 = T1*Cl

1170 FOR I = 1 TO NN

1180 11 = P33(1,M2)*C1-P33(I,M1)*T1:P33(1,M1) = P33(1,M2)*T1+P33(1,M1)*C1
1181 P33(1,M2) = I1

1190 11 = P(I
1200 NEXT I
1210 POR I = 1 TO NN

1220 P33(M2,1) = P33(I,M2):P33(M1,I) = P33(1,M1)
1230 NEXT I

"

,MZ)*Cl—P(I,Hl)*Tl:P(I,Ml) = P(I,HZ)*TliP(I,Hl)*Cl:P(l,HZ) = Ik



1240
1250
1260
1270
1280
1290
1300
1310
1320
1330
1340
1350
1360
1370
1380
1390
1400
1310
1420
1430
1440
1450
1460
1470
1480
1490
1500
1510
1700
1710
1720
1730
1740
1750
1760
1770
1780
1790
1800
1810
1820

1830
1840
1850
1860
1870
1880
1890

P33(M2,M2) = VI*C24V3*T2-2*%V2*T3:P33(M1,M1) = VIXT2+V3IRC242%V2%T3
P33(M2,M1) = (V1 - V3)*T3+V2*(C2-T2):P33(M1,M2) = P33(M2.M1)
NEXT M2

NEXT M1

IF I2 <> 1 THEN 1310

122 0

GOTO 1050

IF T > N21 THEN 1040

REM ....SORT MATRIX P33.P(P1>P2>....>P5)....

FOR I = 1 TO NN

FOR J = 1 TO NN-1

IF P33(J,3) > P33(J+1,J+1) THEN 1400

B = P33(J,J):P33(J,J) = P33(J+1,J+1):P33(3+1,J+1) = B
FOR K = 1 TO NN

B = P(K,J):P(K,J) = P(K,J+1):P(K,J+1) = B

NEXT K ®

NEXT J

NEXT 1

FOR I 1 TO NN

FOR J = 1 TO NN

IF' I = J THEN L(I,J) = P33(1,J) ELSE L(I,J) = 0

NEXT J : 0

NEXT I

FOR I.= 1 TO NN

FOR J = 1 TO NN

IF I = J THEN LI(I,J) = 1/L(I,J) ELSE LI(I,J) = 0

NEXT 3J
NEXT I

FOR I = 1 TO NN
FOR J = 1 TO NN
L1(I,3) = 0

FOR K = 1 TO NN

L1(I,3) = L1(I,J) + W(I,K)*P(K,J)
NEXT K
NEXT J
NEXT I
FOR I -
FOR J -
L2061,y
NEXT J
NEXT I
FOR I = 1 TO NN

L3(1,1) = 0:L30(I,1) = 0

FOR K = 1 TO NN .
L3(I,1) = L3(I,1) + L2(1,K)*YZ(K,BL)

L30(I,1) = L30(1,1) + L2(I,K)*YZ(K,BS)

NEXT K

NEXT 1

TO NN
TO NN
L1(3,1)

L

"

Ll
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1950 POR I = 1 TO NN

1960 ML(I,1) = 0:MS(I,1) = 0

1970 FOR K = 1 TO NN

1980 ML(I,1) = ML(I,1) + LI(I,K)*L3(K,1)
1990 MS(I,1) = MS(I,1) + LI(I,K)*L30(K,1)
2000 NEXT K

2010 NEXT I

2020 FOR I = 1 TO NN

2030 MLT(1,I) = ML(I,1):MST(1,I) = MS(I,1)
2040 NEXT I

2050 FOR J = 1 TO NN

2060 GTL(1,J) = 0:GTS(1,J) = 0

2070 POR K = 1 TO NN

2080 GTL(1,J) = GTL(1,J) + MLT(1 ,K)*L(K,J)
2085 GTS(1,J) = GTS(1,J) + MST(1,K)*L(K,J)
2090 NEXT K

2100 NEXT J

2110 GML = 0:GMS = 0

2120 FOR I = 1 TO NN

2130 GML = GML + GTL(1,I)*ML(I,1)

2140 GMS = GMS + GTS(1,I)*MS(I,1)

2150 NEXT I~

2160 KL = NN*SL/GML

2170 KS = NN*SS/GMS

2410 FOR I = 1 TO NN

2420 FOR J = 1 TO NN’

2430 IF I = J THEN IDEN(I,J) = 1 ELSE IDEN(I,J) = 0
2440 NEXT J

2450 NEXT I

2460 FOR I = 1 TO NN

2470 FOR J = 1 TO NN

2480 KIL(I,J) = KL*IDEN(I,J):KIS(I,J) = KS*IDEN(I1,J)
2490 NEXT J

2500 NEXT 1

2510 FOR I = 1 TO NN

2520 FOR J = 1 TO NN

2530 HL(1,J) = P34(I,3) + KIL(I,J):HS(I,J) = P34(1,J) + KIS(I,J)
2540 NEXT J

2550 NEXT I

2560 FPOR I = 1 TO NN

2570 FOR J = 1 TO NN

2580 IF I = J THEN 2590 ELSE 2610

2590 HLI(I,J) = l:HSI(I,J) 1

2600 GOTO 2620

2610 HLI(I1,J) = O:HSI(I,3) = 0

2620 NEXT J

2630 NEXT I

2640 FOR I = 1 TO NN

2650 FOR J = I TO NN

2660 IF HL(J,I) <> 0 THEN 2690

2670 NEXT J
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2680 GOTO 2870

2690 FOR K = 1 TO NN

2700 B = HL({I,K):HL(I,K) = HL(J,K):HL(J,K) = B
27108 = HLICI,K):HLI(I,K) = HL1(J ,K):HLI(J,K) = B
2720 NEXT K

2730: ¢ = L/HLCI,T)

2740 FOR K = 1 TO NN -
2750 HL(I,K) = C*HL(I,K)

2760 HLI(1,K) = C*HLI(I,K)

2770 NEXT K

2780 FOR J = 1 TO NN

2790 IF J = I THEN 2850

2800 ¢ = -HL(J,I)

2810 FOR K = 1 TO NN

2820 HL(J,K) = HL(J,K) + C*HL(I,K)

2830 HLI(J,K) = HLI(J,K) + C*HLI(I,K)

2840 NEXT K

2850 NEXT J

2860 NEXT I

2870 FOR I = 1 TO NN

2880 FOR J = I TO NN

2890 IF Hs(J,I) <> 0 THEN 2920

2900 NEXT J

2910 GOTO 3100

2920 FOR K = 1 TO NN

2930 B = HS(I,K):HS(I,K) = HS(J,K):HS(J,K) = B
2940 B = HSI(I,K):HSI(I,K) = HSI(J,K):HSI(J,K) = B
2950 NEXT K

2960 C = 1/HS(I,I)

2970 FOR K = 1 TO NN

2980 HS(I,K) = C*HS(I,K)

2990 HSI(I,K) = C*HSI(I,K)

3000 NEXT K

3010 FOR J = 1 TO NN

3020 IF J = I THEN 3080

3030 C = -HS(J,I)

3040 FOR K = 1 TO NN

3050 HS(J,K) = HS(J,K) + C*HS(T,K)

3060 HSI(J,K) = HSI(J,K) + C*HSI(I,K)

3070 NEXT K

3080 NEXT J

3090 NEXT I

3100 FOR I = 1 TO NN

3136 C1¢T58) = 0:C2¢(1,1) = 0

3120 FOR K = 1 TO NN

3130 C1(I,1) = C1(I,1) + HLI(I,K)*P5(K,BL)
3140 C2(1,1) = C2(1,1) + HSI(I,K)*P6(K,BS)
3150 NEXT K

3160 NEXT I

n
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3170 .OPEN "R",#3,"C:F31" ,4*NN*NN

3180 FIELD#3.4 AS BS(1)

3190 FOR I = 2 TO NN*NN

3200 FIELD#3,4%(1-1) AS BBS,4 AS BS(1)
3210 NEXT I

3220 GET#3,1

3230 FOR I = 1 TO NN

3240 Q1¢1,1) = CVS(BS(I))

3250 ©2(1,1) = CYS(BS(L+4*NN))

3260 NEXT I

3270 CLOSE#3

3280 FOR 1 = 1 TO NN

3290 Q3¢1,1) = Cl(1,1) - QL(I,1)

3300 Q4(1,1) = C2(1,1) - Q2(1,1)

3310 NEXT I

3320 ©5 = 0:96 = O

3330 FOR I = 1 TO NN

3340 05 = 05 + Q3(I,1)7°2

3350 w6 = W6 + Q@4(1,1)°2

3360 NEXT I

3370 TMSEL(4) = TMSEL(4) ¢ @5

3380 TMSES(4) = TMSES(4) + Q6

3381 LPRINT "TMSEL(4) = ";TMSEL(4),"TMSES(4) = ";TMSES(4)
3440 CHAIN "SUB20.BAS" :
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TUsunsH 8

' -
TsunsunisUsenamAImmas18LsasAInds Ordinary Least Square

(oLs)

10 REM ....SUB20 OLS-MISS....
11 PRINT "SUB20.BAS"

16 DEPSNG A-Z

20 N3 = IC(1)

30 DIM YL(N3,NN),P1(N3,NN),P2(NN,N3),YL(NN,N3),YS(NN,N3),P3(NN,NN),P5(NN NN),P6(
NN,NN) ,FL(NN,NN) ,FS(NN,NN) ,FLT(NN,NN),FLS(NN,NN),CS(NN+1),DS(N),A$(N3) ,YY(N3 ,NN)
40 COMMON N,RO,R1,NN,M,BL,BS,X(),TMSEL(),TMSES(),IP(),PB(),AA(),IC(),Y(),CCC,DD,
N6

41 N4 = 0

42 FOR I = 1 TO N

43 IF IP(I) <> O THEN 47

44 N4 = N4+l

45 YY(N4,BL) = Y(I,BL)

46 YY(N4,BS) = Y(I,BS)

47 NEXT I

50 FOR I = 1 TO N3

60 FOR J = 1 TO NN

70 P1(I,J) = AA(I,J)

80 NEXT J

90 NEXT I

100 POR I = 1 TO N3

110 Y1(I,BL) = YY(I,BL)

120 Y1(1,BS) = YY(I,BS)

130 NEXT I

140 FOR I = 1 TO NN

150 FOR J = 1 TO N3

160 P2(T,J) = P1(J,I)

170 NEXT J

180 NEXT I

190 FOR I = 1 TO N3

200 YL(BL,I) = Y1(I,BL)

210 YS(BS,I) = Y1(I,BS)

220 NEXT I

230 FOR I = 1 TO NN

240 FOR J = 1 TO NN

250 P3(1,J) = 0!

260 FOR K = 1 TO N3

270 P3(I,J) = P3(1,J) + P2(I,K)*PL(K,J)

280 NEXT K



290
300
310
320
330
340
350
360
370
380
390
400
410
420
430
440
450
460
470
480
490
500
510
520
530
540
550
560
570
580
590
600
610
620
630
640

650

660
670
680
690
700
710
720
.730
740
750
760
770
780

PRINT P3{I,J);"
NEXT J '
PRINT

NEXT I
FOR 1 =
FOR J =

-

TO NN
TO NN

.

P3(1,J) = INT(P3(1,J)*100)/100

NEXT J
NEXT I
FOR K = 1 TO NN
FOR J = 1 TO NN

IF J = K THEN 420

P3(K,J) = P3(K,J)/P3(K,kK)

NEXT J

P3(K,K) = 1/P3(K,K)

FOR I = 1 TO NN

IF I = K THEN 500

FOR J = 1 TO NN

IF J = K THEN 490

P3(1,J3) = P3(1,J) - P3(K,J)*P3(I,K)

NEXT J
NEXT 1
FOR I = 1 TO NN

IF I = K THEN 540

P3(I,K) = -P3(I,K)*P3(K,K)

NEXT I
NEXT K

PRINT TAB(10);"P4¢I.J)"

FOR I = 1 TO NN
FOR J = 1 TO NN
PRINT P3(1,J);"
NEXT J

PRINT

NEXT I

FOR I = 1 TO NN
P5(1,BL) = 0!
P6(1,BS) = 0!
FOR J = 1 TO N3

PS(1,BL) = P5(I,BL) + P2(1,J)xY1(J,BL)
P6(1,BS) = P6(I1,BS) + P2(I,J)*xY1(J,BS)

NEXT J

NEXT I

FOR I = 1 TO NN
FL(I,BL) = 0!

FS(1,BS) = 0!
FOR J = 1 TO NN

FL(I,BL) = FL(I,BL) + P3(1,J)*P5(J,BL)
FS(I,BS) = PS(1,BS) + P3(I,J)*P6(J,BS)

NEXT J
NEXT I

122



G

790
800
810
820
830
840

850

860
870
880
890
900
910
920
930
940
950
960
970
980
990

1000
1010
1020
1030
1040
1050
1060
1070
1080
1090
1100
1110
1120
1130
1140

Y0 = 0!

Yl = 0!

FOR'I = 1 TO N3

Y0 = YO + YL(BL,I)*Y1(I,BL)

Y1l = Y1 + YS(BS,I)*Y1(I,BS)
NEXT I

FOR 1 = 1 TO NN

FLT(BL,I) = FL(I,BL)

FST(BS,I) = PFS(I,BS)

NEXT I

s11 = 0!

s12 = 0!

FOR I = 1 TO NN

S11 = S11 + FLT(BL.I)*P5(I.BL)
S12 = S12 + FST(BS.I)*P6(I.BS)
NEXT I S

SL = (1/(N3-NN))*(Y0-S11)

$S = (1/(N3-NN))*(Y1-512)

OPEN "R",#1,"C:F50" ,4%(NN+1)
FIELD#1,4 AS Cs(1)

FOR

FIELD#1,4%(I-1} AS CCS$,4 AS C$(I)

1

= 2 TO NN+1

NEXT 1

FOR I = 1 TO NN

LSET C$(I) = MKS$S(FL{1,BL))
NEXT I

LSET C$(NN+1) = MKSS(SL)
PUT#1, 1

FOR I = 1 TO NN

LSET Cs$(1) = MKSS(FS(I,BS))
NEXT 1

LSET CS(NN+1) = MKSS(SS)
PUT#1,2
CLOSE#1
ERASE Y1,P1,P2,YL,YS,P3,P5,P6,FL,FS,FLT,EST
CHAIN '"SUB14.BAS"

“123
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Wsunsy 9

USUASNNISAMAmAT Total Mean Square Error (TMSE) wa43SUszuam

AN sIALAOS WU Ordinary Least Square (OLS)

10 REM ....SUBl4 TMSE(m)....

11 PRINT "SUB14.BAS"

16 DEFSNG A - Z

20 DIM BS(NNXNN),QL(NN,1)},Q02(NN,1),CS(NN+1),C1(NN,1),C2(NN,1),Q3(NN,1),Q4(NN, 1)
,DS(N)

30 COMMON N,uo,xl,NN,n,BL,us,x«),TnszL(),Tnssst),19(),Fu(),AA(),JC;),Y(),CCC,DD,
N6

40 OPEN "R",#3,"C:F31'",4%NN*NN

50 FIELD#3,4 AS BS(1)

60 FOR I = 2 TO NN*®NN

70 FIELD#3,4*(I-1) AS BBS,4 AS BS(I1)
80 NEXT I y/ |

90 GET#3,1

100 FOR I = 1 TO NN

110 Q1(¢1,1) = CVS(BS(I))

120 Q2(1,1) = CVS(BS(I+4%NN))

130 NEXT I

140 CLOSE#3

150 OPEN "R",#1,"C:F50" ,4*(NN+1)

160 F1ELD#1,4 AS C$(1)

170 FOR I = 2 TO NN+l

180 FIELD#1,4*(I-1) AS CCS,4 AS C$(I)
190 NEXT 1

200 GET#1,1

210 FOR I = 1 TO NN

220 C1(I,1) = CVS(G$(I))

230 NEXT 1

240 GET#1,2

250 FOR I = 1 TO NN

260 C2(1,1) = CVS(CS(I))

270 NEXT I

280 CLOSEt1

290 FOR I = 1 TO NN

300 @3(1,1) = C1(I,1) - Ql(1,1)

310 Q4(I,1) = C2(1,1) - Q02(I,1)

320 NEXT I



330
340
350
360
370
380
390
400
401

- 680

@5 =0 : 06 = 0

FOR I = 1 TO NN

Q5 = 05+03(1,1)°2

Q6 = 06+04(I1,1)°2

NEXT I

ERASE C1,C2,01,02,03,a4

TMSEL(5) = TMSEL(5)+Q5

TMSES(5) = TMSES(5)406

LPRINT "TMSEL(5) = "; TMSEL(5),"TMSES(5) = "; TMSES(5)
CHAIN "WORK.BAS" d

495
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