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Cevseosovacesetncecns seovssesssnescancsenicsacevncesccdroumcssososvssvsnomove

Coaee ceas

Cica wie : PRGGRAM PROCESS D
Codae 2 EEEIS=I=IZII=ZS s PR
C.OQ. ® Y LA % 2
Cocen 1. GENERATZ RANCOM NUMBEH WITH UNIFCRM DISTRIBUTION P
Ceaee 2. GENERATE DATA wWITh NORMAL DISTRIBUTION eces
Ceoae ME AN = ZERO ceee
Cevane STANDARD CIVIATIOAN = SIGMA ceee
Ceoan 3. GENERATE DATA wITh 2-wAY CLASSIFICATION cwes
Cevae AND UNBALANCELC CESIGN : PR
Ceawee : RANDON- MODEL: : P
c..‘. - - e e
Ceewe Y = U+tspr + B ¢+ AB 4+ E ; cec=s

il eine 1JK 1 J u 1JK cmee
('.0‘ A b -eoee
Casae 4. ESTIMATE VARIAN ENT BY 4 MEIHOD : ccae
Ceo oo ¢ 4-1 A o® ow
Coone § 4.2 L™ AS PR.‘OR . : cemow
Cesee 4.3 U E =T VA A3 PRIOR come
[ - ﬂ. ERATING MIVQUZ . ocme
c.... 5. - - 3 “E’HOD !N “. - aee

Ceeee -eee

Covoe cewwe

Cecvensomescsvosncccnanns 5 5 ! wowmes s decastecssnscsssecc e

C C
c c
C C
C c

Co.oo-.-d-c...-.- .--...-..-.........C

C G
C VARIABLES C
C Ezsstss== (2
C C
C I1SEEDL 973253 C
C 1SFED2 876541 C
C 1SFED3 1784461 C
c I1SEED4 392445 c
C MEANS 0 £
c MEAN c
C  KOUNTL REPEAT 51 h N c
€ SMSELI) MSE ! QUARE IN I-TH MET.(CO G
€ MSE(I.d) JARE =JH VARIANCE COMPONENT C
€ ¥+ c
$S(1aeJ) C
C : IN J=T £
£ NC. LE' c
C LJ NC. L C
¢ . KE(Iei) 34 c
C SIGMALI) e 1-Tk ' OMPONENT c
C __Ul‘]..” +4 MA]R]I OF COEFF“‘IELT CF ~EEFECT g c
C U2(led) I'J MATRIX CF COEFFICIENT OF B-EFFECT G
c U3(TeJd) ATFIX OF COEFFICIENT CF AB-EFFECT C
C Vl(l-J &
e e T
C V3lled c
C val lq.“ DENTI"IY HATRlX C
C VIiIWJ) 1) HATRXX SUHHAYION F SIGMA SGUARE * C
C Cc
C E » OFR c
C OF €
C N{IeJ) J'N l VERT c
G i VECTOR OF 1 (5
C Y(I) VECTUR OF CBSERVATION Cc
c YII,JsK) OBSERVATION VALUE AT THE I-TH LBVEL OF A-FACTIR , C
€ J=TH LEVEL CF B-FAGTCR AND K—TH VALUE OF CELL (l1.,J) C
C ALFEALTL) RANDOM EFFECT OF THE I-TH LEVEL OF FACTOR A C
i BETA4J) RANDOM EFFECT OF THE J-TH LEVEL OF FACTOR B €
C DINTRCLJT) RANDOM EFFECT OF THE I-THeJ-TH INTERACTION A3 Cc
C EFRCRI1) RANDOM EFFECT OF ERROR &
C EFFICTALT) EFFECT CF FACTOR 2 IN THE ]-TH LEVEL &
C EFFECTB( J) EFFECT CF FACIOR B IN THE J-TH LEVEL c
C DINTRE(JI) EFFECT CF INTERACTION AB C
C ctr) DUMMY VECTCR €
b F(1) i €
€ &30 » it
C TROWLI) " €
G Icoutrn) " Ve



EE S

C (4
C.. . .'.-......‘.'l.-.“‘....‘...“.--.'-.....-...‘..‘.-..‘. L .“.‘.c
c C
C SLBROUTINE G
C EEZE=WE=T== C
c : c
C MINV SUBROUTINE FRGM IBN USEF CGUIDE YO FIND INVERT C
€ MATRIX AND CETERMONANT C
C GFMFFRD SUBROJTINE FROM IBM USER GUIDE FOR MUTIPLY MATRI X c
(# MFGF SUBROUTINE FFCM IEM USER CUIDE TO FIND RANK OF c
C . MATRIX : c
C TRACE SUBROUTINE TC FIND TRACE OF MATRIX C
C R ANDU SUBROUTINE TO GFNERATE FRANCOM NUMBER AITH UNIFCRM €
C DISTRIBUTICN C
C c
c.‘.. ...JQ.‘.‘..‘-...I.........“...-....-...-.‘.‘...-‘..-.-......-...-C
L &
C FUNCTIJN C
€ c
C C
€ C
C <
C c
&

NCRM FCR SEN "// \ORMAL DISTRIBUTICA
@0 sc@seosvs srvccncns snmn ' ™ w woevwew j--odaoa.o-o.--c..c.po.-.

DINENSION NC(6,6) ),U ao.ct--ui-isx V1(30,30),
V21304300 5 V3 {dad 2 Y030 )9 X( 30)
VINI 30,30 ¢ 0, V3030,32),
VV4l30,30), T 0o 1CCLI30),C1900)
E(900),F : n‘t ) YXTUL) VA L4s4) s
$S(444) »S1GHATS ) ‘\\ 7446 DINTRC (€1,
3 ' Y1l646,30),
SMSE{ 4)

~Soan WA -

TTA(G6),
C
Cecvccsoemancenccncna

€

o cevesssaavsss seossl

REAL MSE{4,4).M
C.. s 2w omwen o e .o.;a-

c

.. csemccvssvesssnscsnsl

1SEED1
1SEED2
1SEED3
1SEED4
MEANS = ©
MEAN = 0
KOUNTL = 0
DO I11 1 = 1,4
SMSE{I) = 0%
coLE 3
1170 . SSlER) =
READ( 541114 _
FEAD(5,1112] :
READ{5,1112) ﬂ'NC( .
1112 FORMAT(2413,/42413)
1114 FOR4AT(4(F3.0.1X) F3.1)
DO 103 I =1,4

szﬁisﬁuﬁ%w%’wmm

973253
876541 |
178467
392485

e

C

c ul NAJRIX

C
%ﬂﬁﬁiﬂim %17 mna t)

D0 1004 J = 1,LJ

N1 = NC(I,J)
IF (I «NE. L) GO TO 1C08
CO 1006 K = 1,N1
NsN+1

1006 UlIN. L) = 1
GO 70 1004

1COE DO 1010 K = 1lgN1
N=N+1

1C1C ULENsL) = 0O
104 CONTINUE
1002 CONTINUE

K =0

DO 1040 I = 1,11
DO 1040 J = 14N
K=K ¢ 1

1C4C C(K) = UlLJ,1)
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1042

1042
C u2

101¢
101€

1020
1014
1012

1044

104¢%

102¢

K =0 131

CO 1043 J = 1,N

DO 1043 I = 1,11

KaK ¢ 1

FIK) = Ul(J.1)

caLL GMPRD(C’F.E.H.LI.NI
kK =0

DO 1042 J = 14N

DO 1042 1 = 1,N

k=K + 1

VILI,J) = E(K)

MATRIX

DO 1012 L = 1,LJ
N =20

DO 1014 I = 1,1}
DO )14 J = 1,
Nl = NC(1,J)
T4 3 SAE.
CD 1016 K = 1,/

DO 1046 J
DO 1046 1
K s K+ 1
VZileJd) =

¥ ATE

J1
Do 4
N = 0 B
1C = I

cC 10 I =1,11
CC 1024‘1 L,

ﬂlﬁ-@"fl&mﬁ‘w BN

=N+ 1
U3IN,L) = 1

QWEENT'FﬁW UA1INYAY

1030
1024
1022

104€

1C4S

105C

U3iNsL) =0
CONTI NUE
CONTINUE

K=o0

DO 1048 J = 1,J1
DO 1048 I = 1,N

K&K+ 1
C(H) = U3(I,J)
K = 0

DO 1049 I = L,N

DO 1049 J = 1,J1

KsK ¢+ 1

FIK) = U3l],J) y
CALL GMPRCUCoFsEsNgJI,N)
K s 0

DO 1050 J = 1,N

DO 1050 I = L,N

K3 K + 1

V2tI.J) = EIK)



V4 MAIRIX
DO 1032 1 = 1,N
D0 1032 J = 14N
IF {1 - J ) 1034,1036,1034

1034 Va4ll,J) = 0

GO TO 1032

103¢ Vv4ll,J) =1
1032 CONTINUE

€
¢
C

X MATFIX
CO 1052 1 = 1N

1652 x(I) = 1

C

7777 FORMATI(TL5,°ANOVA NETHG ' T45,*ME METROD*sT15, *MIVQUZ METHOD',

aon oo~

(o 1 2 s

[aEalal

f,,.,ﬁm'mamwmm
3

C

C
C
C

L
C
C

WFITEL6,7777)

1 T105,'1 — MIVQUE HE
Fl == N"/ 2.0
F2 = 6.28318 *
9S DO 14 1 = l,Ll

BETA(J)
1¢ CONTINUE

CENERATE I

DO 18 J-=#
00 20 1 = 1,
Ji=Jl + §
CINTRC{J 1)
2C CCNTINUE
1€ COCNTINUE

CENEFATE ERROR-EFFECT . -
et b

)

N=0f
0O 24 WiF.
Lo 26 |
N1 = NE

00 28 K
o
ERROR(N) NURML ISEED4SIGMA(4)sMEANS
28 CONTINUE

CONTINUE

DO 53 I = 1,N

MULTIRLY Ul BY ALPHA

CO 92 I ="1«N

O 92 L = 1,LI1
6z EFECTA(I) = EFECTA(I) + [ UL(I,L)*ALFHA(L) )
MULTIPLY U2 BY BETA

DO 113 I = 1,N
DO 113 L = 1,L1

113 EFECTB(I) = EFECTd(Il ¢« ( U2(Y.L) * BETA(L) )

MULTIPLY U3 BY INTRAC

00 123 1 = 14N
0O 123 L = 1,41

123 DINTER(I) = DINTER(I) ¢ ( U3(I.L) * DINTRC(L) l

ﬁﬁ%‘ﬂﬂ‘iﬁu UAINYINY

132



133
€ AbDlTION MATRIX TQ GET YIN) OR X(I,J,K)

0133 1 = 1,N
133 2(13 = MEAN ; EFECTA(I) + EFECTBI(I) + DINTERAI) + ERRAORI(1)
KK = 0
D0 202 1 = 1,11
0O 202 J = 1,4J
Nl = NCUI,J)
D8 202 K = 14N

KK = KK + 1

202 YUHUI,JK) = Y(KK)

C c
c....‘..‘...‘-......‘...’.‘..'............‘.."..".-‘...-‘..‘.-..-.'..‘C
C C
£ =z=======) THE ANO ETHOD ¢========3 &
c : c
c.'..'..’.‘....‘........‘..-' ...‘..‘..‘..-........‘.‘ ....‘.c
€ ' C
C FIND TO

c s

T0= 0

0D 210 I = l.L’
00 210 J = I,L :
N1 = NC(I,J)

DO 210 K = 1,

210 10 = T0 + Y1(!
C
C FIND TA
C

14=0
DO 213 I
TTALI) =
NIGI) = 0 ;
DO'214 J = 1,L4
NIOI) = NI(I) +
NL = NC(I,J)
© DO 217 K = 1,Nl :
217 TTALT) = TTACI) + YItdod
214 CONT INUE mf;
213 TA = TA + ( TTA(L) #4237
£ z !

C FIND TB V

c vV
18 =0 o
D0 219 J'= l.lE
TT8(4) = 0
NJEJ) = 0

AN NGNS

DO 223
23 TT8(J4) TT8LJ) + YI(J'J‘KD

: °°"ﬁﬁaﬂﬂ‘stuum'mmaa

C FIND

c

. TAB = 0
D0 224 1 = 1,11
D0 224 J = 1,LJ

TTABLI,J) = 0O

Nl = NCLI,J)

D0 226 K = 1,N1
226 TTABUI,J) = TTAB(I4J) + YU IedeK)
224 TAB = TAB + ( TTAB(I,J) % % 2 ) ; NC(I,J)
c :
C FINC Tu
C

TIU = 0

DO 228 1 = 1,LI

DO 228 J = 1,LJ

N1 = NC(I,J)

DO 235 K = 1,N1
235 TTU = TTU + Y1{I,J.K)
228 TU = ITTU * * 2) / N
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FINC K1oK2sK39K44K23

[aRalal

Akl
AK2
AK3
AK4
Ak23 = 0

Hhna
ccco

FINC KL

DC 232 I = 1,L]
32 AKL = AKL + NI(I) * # 2

FIND K2

DO 234 J = 1,LJ
34 AK2 = AK2 # NJI(J)

FIND X3 & K23

~AOON OONN (glala)

DO 236 I =
DLN = 0

DO 240
DLM = 0O
DO 242 1
242 CUN =
240 PK4 = AK4
S =11 %
VEUL, 4)

= o)

Pllel) =
P(L1,2) = AK3
P(le3) = AK3 - {(
Pi2.1)
Fi2,2)
Fl2.3
P(3,1)
P(B.ZI
P{3,3)"

[alalal

FINC P INV 4
W

KK = 9
DO 303 4 =

ﬁﬂﬂ?‘ﬂﬂ'ﬂﬁﬂ&ﬂﬂ‘i

MXHV( C,3 pD:IRCH.ICGL)
KK =0 -

ﬁ MRS NNNINYNA Y

FIND OTHER MATRIX
Sty = TA = TU - ( LTI - 1 ) % VElLy4)
Stdlu= TR <« FO [ 13§ =1} ©NEL1.4)
S(3) = TAB - TA -~ TB + TU - ( SIL = LI =LJ + 1 ) * VE{1,4)

FIND VARIANCE COMPONENT

(aNaNa)

DO 244 1 = 1,3

DUM = 0

CO 240 J = 1,3
24¢ DU = DUM + PLI,J) * S(J)
244 VE(1l,1) = DUH

DD 260 I = 1,4

IF | VEL141) oLEe O ) VE(L,I) =0
2€0° CONTINUE
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€

C.. ..“".‘.‘.'..‘..‘. O OGSOV B e nP s s samne e LA R R R ) ...‘..C
C C
C S=======) THE MAXIMUM LIKELIKCOD METHOD {z=s====== C
C &
c.. . e ...u...............‘ --.‘.‘.-.."....‘......‘....‘..........‘C.....C
4 ' G

CO 101 J = 1,4

101 VFLJ) = VE(l,J)

ND = O

INDEX = 0

1A =

EFS = 1.0E-7
2 DO 3 I=1,N

DO 3 J=1¢N
3 VIled) = VRIL)®III, J)+ JI4VRIB)I*VILT,Jd)+ VRI4)I*V4{],J)

K =0

CD 4 I=LlgN

D0 4 J=1,.N

K3 K + 1

FIK) = VIJo1)
4 CiN) = v(J,1) ""
CALL MEGRIC,NyNyEP
TFIN = IRANK)
c WRETZ (6, 55)
55 FORMAT( T5,'RA
€0 T0 99
6 CALL HINV(F,N, T
TF { INDEX -EQ4l
1E L0 6T,
WRITE (65452)
452 FORMATI(/475,°'D
Go T0 99 '
45C CALL GMPRD(F,YSX
CALL GMPRDIYSX 4C
FACT2 = EXPI - FiI
FACTL = F2 / SURT(C):
LIKH = FACTL * FACT2
12= 1A + 1 =
INDEX = 0
60 To 220
S0 K= 0 -
DO 190 I = I’
00 100 4 = 1,
K=K + 1
100 VIN(I,J) = FI

‘ *'::::Sz:%wmmw 4N

[ X-TRANSPOST * V-INVIRT # ¥ § 1%1

ARHANT 3 TU {191ANYa Y

( X-TR SPOST # V-INVERT * X )1%1

(g W X | o 20 R

anon

CALL GMPROICeXoeFelsN,1)

)=

BEYT = E(Ll) / F(1)
00 102 1 = L4N
102 YySXI(I) = Y(Il - X(I) * BETY
K =0
DO 104 J = 1,i
DO 104 1 = 14N
K=K 1 ;
104 C(K) = VIN(I,J)
DO 142 11 = 1,4
GO TO ( 106,11041144118 ) , 11
106 K =0
DO 108 J = 14N
DO 108 I = 1,N
Ks K + 1
108 FUK) = V1(I4J)
60 JU 122



110

112

116
118

12¢
C

C ( V-INVERT #* V(I) ) NaN
c

122
124

12¢
128

130
132

134
13¢

13€

{
14C

sl aNal (aNaNal o000

142
C

14¢

148

15C
152

154

] ;i ' i
( (Y-XBETA)-TRANSPOST * V-IAVERT # vir) ¥ v-

K =20

PO 112 J = LoN
DO 112 I = I,N
Ks K+ 1

F(K) = V211,3)
GO 10 122

K =20

CO 116 J = 14N
DO 116 I = 1,N
K3K + 1

FIK) = V3IlI.,J)
GO TO 122

K =0

DO 120 J = 1,H
DO 120 I = 1,N
K#as K+ 1

FIK) = V4lI,J)

CALL GMPRDIC,F4Es 4N
GO TO (124,128,132
K =9 -
DG 126 J = 1,N
DO 126 1 =1
K3 K+ 1
VVL(IsJ)
GO 70 14
K =20
DO 130 J
£B £330 71
K=K + 1
Vvail,J)
GOTO 1
K =20
DO 134 J
DO 134
K=K + 1
VV3IILJ)
GO TO 14
K =0

DO 1338 J =
00 138 I = ]
K=K + 1
VV4lIsJ) = EL

V=IANVERT * V(1) * V.

CALL GHPRD

CALL GMPRDIYS

iy

CALL GMPnDEm.F. 1sN

( (y=XBET AL “RANSPEST +V= NVERT ) 1#N

ERT # (Y—-X3ETA) ) 1%l

HHBININTNYINT

C TEANSFOAM vIJ) TO F

AV NG A Y

DO 146 I = 1,N
K3 K + 1

FIK) = vvll(l,))
GD T0 160

K=s0

DO 150 J = I,N
DO 150 I = 1,N
K3 K +1

FL) = vV211,3)
GO TO 140

K =0

DO 154 J = 1N
DO 154 I = ]1,N
K&K + 1

FIK) = VV3l(1,J)
GO TO 160
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15¢ K =0 137
CO 158 J = L,N
DO 158 1 = 1,
K3K+ 1

158 FU(K) = VV4lI,J0)

c

C TRANSFORM Vv(I) TO C

d

16C CO 182 11 = 1.4 .

GO TO ( 162,166,170,174 ) , 11
162 Kk =0

DO L64 J = 1,N

DO 164 1 = 1,N

K=K + 1 )
164 CI(K) = VV1i1,J)

GO TO 178 -
16¢€ K =0

CO 168 J = LgN
DC 168 I = 1,N

K=K + 1

166 CI(K) = vv2(1,J)
GO TO 178

17C K = 0
Lo 172 J =
po w72 1 =
K& K + .

172 C(K) =

GO TOM._

174

C
CALL TRACE(VJ

TR{JI,TI) = §
182 CONTINUE

184 CCNTH
[ “‘
K —
00 136

FLJ) = ’
oo 19 1| = I

EIKI = T (InJ)
194 CilK) =

“HENINYNINYINT

ALL AFGR(E.L, LuEPS:IFAM(-lROH. 1coL)
F U IRANK - L ) Z 1,200,231

RN INENaY

q CALL GMPRLC(CyFoEeloLlyl)
DO 212 J = 1,L
212 VR4 = ELd)
DO 215 J = 1,4
IF ( VRIJ) -LT. 0 ) VE(J) = D
21€ CONTINUE
INDEX = 1
226 IF { INDEX .E3. 1 ) GC 1G 2
" TEATA 580 L ) B0 1C 454
1F { MAX oGE- LIKH ) GJ TG 456
454 MAX = LIKH _
c
C VAFIANCE COMPONENT
¢
DO 458 J = 1,4
456 VE(2,J) = VRLJ)
1€ = 0
GO TO 2
45¢ 1B = I8 + 1
1F4 18 Wt1i 2 ¥6C 102
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C c
C.. R N L RN LR LIRS ...--.--...C
C . C
C ==s3=====) THE MIVCQUE €& ThE T-MIVQUE NETHOD {==s==z==a C
C [
Cetevsveocncccvncscccncnacneoncs sooucsvnonsonvencssssscscnsssncssnsssomone «C

C

CO 300 J = 1,4
300 VREJ) = VE(1l,J)
ND = 0
302 CO 304 I=1,N
DO 304 J=1,N
304 ViIJ) = VR(ll*VHI.J)WR(Z’NVZH.JHVM:Htv.'ul.JH vulmvr-u..n
K =0
DO 306 I=1,N
D0 306 J=1,N.
K#K + 1
FIK) = VIJsI)
306 C(R) = ViJ,1)
CALL MFGR(CaNy Ny EPS
1FIN — IRANK) 308
308 WRITEIL 64305)
305 FORMAT ( T54°'RAN
GO TO 99
210 CALL MINVIF b
K30
Lo 312 1 =
DO 312 J
K=sK +1
312 VIMI.J) =

(ol aKal (aNalal laNalal
s
<

] '
—
>
<
m
x
-
*
x

CALL GMPRDIC,X

[aNaNal
-

X-TRANSPOST * V-INVER
XVXI{1) 1

( V-INVERT ¥ ¥ (XeTeV=ToxI=INVERT T N#T— =
y_ Ry

CALL GMPR ll .
V-INVERT * %% (X-T * V-1 #X)-INVERT ¥ x-nﬁssosr * V-INVERT

caLL bMPRD(‘“u‘h 1eNJ

""“*ﬂ‘IJEI’JVIEWﬁWEﬂﬂ‘i

DO Jl‘0 J = 1,N

SRR UM INYAY

e 1
1 DD 316 J = 1,N
ne QUYed) = VIN(I,J) = VIVILILI)

laNalal ~nOO aNalal
-

~ o

K =0
DD 4138 J = 1,N
DO 318 I = 1,N
K s K+ 1

31 CIK) = Q(I,J)
DO 350 I1 = 1,4
GO TO | 320.324.328.332 ) 5 11

32C K =0
DO 322 J = 1N
D0 322 I = 14N
K=K + 1

322 FIK) = VI(I,J)
CO TG 336



324 K =0
DO 326 J = laN
CO 326 I = l.N

Ko i i)

32¢ F(H) = V2(I,.J)
GO TO 336

328 K = 0

DO 330 J = LN
DO 330 I = I1,N

K=K + 1

33C F(H) = V3(1aJ)
GD TD 33¢

332 K =290

DO 334 J = Ll,N
DO 334 1 = Ll.N
K=K + 1
334 F(K) = V4ll,J)

ANO
-
o
*
<
-—
-~
-~
-
4
*
=z

33¢ CALL

~

336 K =0

34C - VvVLI

342 K =0

344 V\2(1,

346 K =0

348 VVall.J4) =
GO TD.35

35C K =0
DO 354
DO 3¢

K = K —Jl
352 VV4(I, = Elr

C (0 * Wi NN

(2]

e GLBRIAHNG NENT

c ( Y-TEANSPOST * Q # vu) » C ) uN

RIBIMTIALMAINg &

CALL GMPRDIE,Y . FslsNol)
S(I1) = FlL1)

356 CCONTINUE

C

C TRANSFORM VIJ) TO F

C

DO 398 JJ = 1,4

GO TO [ 358,36243664+370 ) « JJ
358 K =0

DO 360 J = LeN
DO 300 I = 1,N
K& K + 1

360 F(K) = VVLI(I,J)
GO TO 374

362 K =* 0

D0 364 J = 14N
DO 364 I = 1,N
L GE 7 A

364 F LK) = vV211,J)
GO TO 374
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36¢€ K = 0
CO 368 J = LN
DD 368 1 = 14N
KK el

368 FI(K) = vv3(1.J)
GO TO 374

37C K=0
DD 372 J = 1N
DO 372 1 = 1,N

R K E )
372 FI(K) = VV4lI1,J)
¢
C TRANSFORA V(1) TO
€ N

374 DO 396 1!
GC TO 37
K-'=O. "

37¢
3te
38C

382
384

38¢

388

.' &
292 .CA}‘ GMPRDIFy
K =0
DO 39% = 1N

AN wens

CTRC Q #VIJ) » Q & VII) )

AN RS RN AN o

39¢ CONTINUE
398 CONTINJE

Ks 0

CO 400 J = L4
DO 400 1 = 1.4
K#K + 1

CIX) = TR(1,J)
40C F({K) = TRI(I,J)

CALL MFGR(Fs454,EPS,IRANK, JRGW,ICOL)

IF I IRANK - 4 ) 93,402,965

402 CALL MINV(Cs4+CsIROWeICLL )

CALL GMPRD(CsSsEsér4sell
DO 403 J = L4
IF ( E(J) .LT. 0§ ELJ) =
402 CONTI NUE
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IF ( ND «NE. Q0 ) GO TC 4C4

C
C VARIANCE CGNPONENT BY MIVQUE METHCL

C

401
C

c
404
405

40¢€

332

41€

42C

434

43¢

438
44C

442
44¢

CO 401 J = ls4%
VE(3,J) = E(J)

C VARIANCE COMPONENT BY I-MIVQUE METHOD

DD 405 J = 1,4
VE(4sJ) = ELJ)
DO 406 J = 1,4
I1F ( ABS(VE(‘n
CONTINUE |
KOUNT1 = KCU
WRITE(6,333)
FORMATIT i¢I

GO TO 4 ype———

ND = NS.‘E.--‘
TFil ND™<

CC 420

VRILJ)
GO TO :

«GT< 0.05 ) GO TO 418

AS(J) ) * % 2)

SHSE‘I) = SMS§! i ¥

CC 438 2%

WFIZ TEd 3ELT)

F CRMAT AT A A S O —HEFHED—Apdkey e O E ( F20. 44 1X) )
00 442 )

WRITE 4+
FCRMAT(
ST0P
END

1,4(F2C

ﬂﬂﬂ’&‘l’lﬂ'ﬂ?ﬂﬂ'}ﬂ'ﬁ

ammnmummmaﬂ



C
c‘..."'.'...‘..-.....O.....C...-.............'-..“.‘...........-......
(l. -e

Cavace SUBRCLTINE MINV

) AP g ESESSSEISSTSII==E

Cecceese

Cecsoee

Coeovoe DZTERMINANT OF £ GIVING IN D

Cecanse

FIND INVERSE MATRIX OF A AND GIVING IN A

wweose

wesce

Cecesoevncsonevencvscsnsssetsasncsssccscsossasscssacsmwssmanucssnsesccsosssse

c

40
_c

50

€5

INTERCHANGE

DIV]
BIGA

Qﬁﬁa\?ﬂ‘im UA1AINYAY

SLBROUTINE MINVIA,N.Dal o M)
DIMENSION A(Ll),L(L)sML1)
OCUBLE PRECISIGCN A,CyBICA,HOLC

NK = =N
DC 80 K=1,yN
NK = NK + N
L(K) = K
M{K) = K
KK = NK + K
BIGA = A(KK)
BC 20 J = KsN

12=N * {J- -

DG 20 I = Klihl.---'-{
Td =382 ¢ 1 :
IFL ABSI(BIG
BIGA = ALT
LK) = 1

MIK) = J
CCNTINUE

J = LK)
IF #3=-K) 3%
K1 = K~-N |
CO 30 I =1,N
K]l = KI + N
HCLD = =A(KI

AIKI) = A(JI)
ALJI) = HOLD

INTERCHANGE COL

I ..

1F 1 I-K)457%5 : -
1P = N smilh '}"
DC 40 J =ly .,.
JK = NK + | , ||
JI= JP + % 1

HOI.D s A(J

DO 55 1=1,4N

1F (I-K) 50,55,50

Ik = NK + I

PFP = A(IK) / (-1 # BIGA)
A(IK) = PPP

CCNTINUE

E;umnﬂmmmm,s P

iy2
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% RECODE MATRIX

CO 65 I=1eN

1k = NK + 1

HOLD = A{IK)

Ih= F = N

DC 65 J =1,N

1J=1J ¢+ N

5 1F (I-K) 60565,50

&0 IF (J-K) 62,65,62
€2 Kd =at ) =1 + K

A(IJ) = HOLD * A(KJ) ¢AlIJ)
€5 CCNTINUE

#uﬁ*‘j‘ﬁhmw Talie)

awmi&ﬁﬁwmawmaﬂ

150 RETURN
END



cs cme
cevmas
@c e oo
essaesn
wseea

ceswoo

C
c...l IERETTE R R EREELREESE LE LR T EIIE L AT P E T T R R YR ERE R T I LR R L EE LT B )
c.. e
Cecoes SUBRCLTINE MFGR
!t Ty EIE==SS=ISRIT=SS
Cecace
Cacceen FIND RANK OF MATRIX A
C.. - s
C.- EEEE TR R R REREETERE B AR LI EE S & M I LT ET EE R R T E R EE R LR L LR EELERERE]
C
SUBRUUTINE MFGR{A,MyNsEPS, IRANK,IRCW,1COL)
DIMENSION A(L),IROW(1)sICCLIL)
C CCUSLE PRECISICN A,FIVehCLOsSAVE

MN =N * M

CO 100 J = 1,MN
1C0 CCNTINUE
IFEM) 2,241
IFIN) 24 2,4
IFANK = -1
RETURN

INITIALIZE COLUMA IND
SEARCH FIRST PIVOT

S2AOCOANA LN -

IFANK = O
FlV = 0.
JJ =0

DC 6 J=1sN
1coLtd) = J
DC 6 [=1,M
JJd =4 + 1
HCOLWD = A(JJ)
IFL ABS(PIV
5 PIV = HOLD
1IfF =1

1€ =3
CONTINUE

INITIALI ZE ROA

DC 7 1 =1,M
1FC4ALL) = ]

SET UP INTERNAL TOGRAN
TCL = ABS(EPS * PIV)
INITIALIZE ELEMES

~AOO NnOO e NaNal N

A N -
DC 49 NCOL 7. AY )

TEST FUR ansﬁu

IFL ABSIPIV) - TDL) 2002045

““::::ﬂ"ummlmw BIn%

INIFFCHAN E RO4S IF NtCESSﬁiﬁ

LM BREL It UAIINYAY

l =J + W

SEVE = ALJ)

Ald) = ALI)
1 A{I) = SAVE

aNalaRUNaNaNal. NalliaNa)

AOO -~

UFDATE ROW INDEX VECTCR
JJ = IROWILIR)
TFOWIIR) = IROW( IRANK)
IROW(IRANK) = JJ4

INTERCHANGE COLUMN IF NECESSARY

daiskal

2 JJd = (IC - IRANK) * M
TFE4J) 15,15,13
13 KK = NCOL

144



aNaNal

15

(o 8 5 2 5

L akslnl

~AOO

17

z2
23
24

TEST FOR LAST COLU

145

DC 14 J=1.M
I s KK + JJ
SAVE = A({KK)
AIKK) = A{(1)
KK = KK - 1
A(I) = SAVE

UFDATE COLUMN INDEX VECTOF

JJ = ICCL(IC)
ICCLLIC) = ICOLIIRANK)
ICOL( IRANK) = JJ

KK = IRANK + 1
MM = IRANK — M
LL = NCOL + MM

JJ = LL
SAVE = PIV
PIV =0.

CO 39 J=KK.M
Jd = JJ + 1
HCLD = A{JJ)

A(J4) = FCLD
L =J - IRANK

TEST FIR LAST RO f —_—
IF [44) 16425, \ . ;
TRANSFORH CURREN 8 SEARCH NEXT PIVOT
‘ e .

TFLIRANK = N) 17,33,39 7
Il'= 34 i
CC 19 I=KK L —
11 =11 + M v ‘
MM = 11 - (el :
ALII) = A1l q‘ H

IF ( A3S(A(IT)) - ABS(PIN .
PIV = A(II)

If = J

LgudAnensweans

CONTINJ

NIRRT I A

00 24 J = 2,IRANK

Il =3 =~ 1

IR = IR - M

JJ = LL

CO 23 1 = KK,M

HOLD = 0.

Jd=JdJ + 1

MM = JJ

IC = IR

EGa22- L = 1411

FCLD = HCLD + A(NMM) # A(IC)
€= 2C .= 1

MM = MM - M

A{MM) = A(MM) - HOLD
CCNTINUE



. 1u6

TEST FOR CCLUMN REGULARITY

w

IF { N — IRANK ) 3,3,+258

SET UP MATRIX EXPRESSING BASIC VARIABLES IN TERM CF FREZ
PARANETERS { HOMCGENECUS SCLUSION )

NOOOCAND OO

o

IR'= LL
KK = LL + M
CC 30 J = 1,IRANK
DC 29 1 = KKeiNMeM
JJ = IR
LL =1
HCLD = 0.
1= 4
2 Jdi= 1) =
F U 11 ) 2329 _ .
28 HOLD = HOL / S

29 A(LL)
20 IRi= TR "=

AULINENTNYINS
ARIANTUNNINGAY
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COQQQGQ.-...0..--..o..'.l'.....n..-...-...o....‘--‘o...-.0.0...0-...0..o

cl. LN
c.. e
(.. LR
C.....
CO. ec e
C.Q.Q‘

C.cocc

C

10

SUBROUTINE GMPRD

B

FOR MULTIPLY MATRIX A AND B GIVING MATRIX R

PIBIG P PP NP DI PP LSS Ve B
+

SUBROUTINE GMPRD( A @
DIMENSION A(L),B(1
DOUSLE PRECISICN

IR=0
IK=~=M
DD 10 K = lalL
IK = IK + M
BO 10 J = 14N
LRis IR+ 1

RETURN
END

AULINENINYINg
RINNIUNRINYIAE

sw - e

CA L EREE LEREEEEEEE I EREDE I ER I IR
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C..-. se .-... IR R X R R R R LR A R R R A P R R N R R R R L R R R L R E NN EE ER RN EY I EREFREY X

c.-"'
(..-..
c.. oo s

c.....

C.o ee s

c.-...

C.. .o 0

€

20
10

MA A
Soemus sesevssna » -

SUBROUT INE TRACEY

SUN = 0.0

SUM = SUN + A
CCNTINUE
RETURN
END

AULINENINYINS

QRININTAUNNINYIAY

R

®eoowe

e o0

LR

-s eoee

i-ﬂ.-o-o.oooa--oaoo.- secncee
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C
c....‘..-....‘....“..-..-..‘.‘ GO PP PN RIB I HOIDBOIO P ANSE S BB S e
c..... EE R BN}
Cecaae FUNCTION NORM PR
Chidas =s===s=S=IXEI= L
C..... e oo
Cacoae FOR GENERATE DATA WITH NCRMAL DISTRIBUTION evcse
c..... 5 LR B )
C.‘.....-..‘.-’...‘.“‘....‘-..‘.....'.........-“‘.‘..-.........‘......‘
C

FUNCTION NORM{ ISEED.SICGMA,

REAL NORM |

DATA P1/3.14159/,L1/0
¢ X !
C CHECK TO SEE WHICH NI O
C
C

IFd Lb wEQe T
C
C GENERATE Th0O UNIF
C g

CALL RANDU( ISE

RONE = YYFL

I1SBED = 1YY
C

CALL RANDUILIS

RTWO = YYFL

1SBED = 1YY
C .
C GENERATE TWO NORMAL(
C I A o sl

ZONE = SQRT( -2 * —RONE ) 0 2 * RI * RTWO )

ZTW3D = SQRT{ -2 =# B4 *RON INC 2 * BRI 4+ RTWO )
C
C COMPUTE NORMAL RANDOM VAS ETER { MEAN,SIGMA )
C FOF MEAN AND STANDARD

NORM = ZONE ¥ SiGMA—s—NER —J

Ll = 1 LV

FETURN

DOM VARIABLE o N{ MEAN ﬂm\ * 2 )

" ﬁmmﬁfmmwmm

END

’Q‘lmaﬂﬂ‘ifu UANAINYAY

C
C CCMPUTE NORMAL Rm
{:



c

LR
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c.. ....Q‘.. ..................'...‘C........‘......-.-...‘... @ 2we S somawee

c.. se s
c.‘ LR ]
c....l
c‘...‘
c.a...
C.Q.o.

CQ. ;. -

C
c

SUBROUTINE RANDU

.
SoeBec s o wvevwe s

1y = IX * 65539
IF LIY) 5,646
Iy = 1Y + 214

YEL =.1Y
YFL = YFL /
RETURN

END

.-Ei
Auganenineans
AN TUAMINYAE

ceeasw
-e o e
oo ons
eeave
cSsmswe

LA L L L R N R
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