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VARI ABLE S DESCRIPTICN
::‘.’::::.::.‘:::::::;}:::.‘.:::::.‘::":...::: 0 A U I - R - S-S G- 4

i 34

4 NUMBER CF VARIABLES
e M= s & B
N NUMBERJSOF SAMPLE
N =30/50 70.100.200
E RHO & COEFRFICIENT SF CORRELATION
P T e T T T, T
I1SEED INITA4LIZE BY 973253
MM PERCENT OF MISSING VALUE IN EACH VWARIABLE
ALUELJ) MULTAV ART ATE' GAT/A |IN VARIABLE I CASE J
AA{I+J) COMPLETE DATA AFTER MISSING
IPLAG(I SIGN :/NUMBER "OF “MI'SSING IM TASE I
PBALI 4 J) SIGN 3 1 OATA LS M ISS
0 DATA IS PRESENT
MISS(I)
ICQINT () NUMBER OF I#1 AISSING IN EACH SAMPLE
SHLL 4 J) ADRKING AREA :
SMIL T, J) WORKI NG AR.EA
SM2( LsJd2 WORKI NG AREA
MIS(I,J} THE PIOSITICN OF MISSING v ALJE IN EACH val IABLE
ANS TGTAL OF MEAM SQUME FRRCR CF EACHMET HOD
NCOJINT TATAL COUNT IN EACH RANK IN ZACH METHCD
Ga’ AORKI NG AREA
IWAN T WEIKING AREA
TOTAL TCTAL OF WEIGHTED SCCRE OF £aCH “ETHOD
s THE 4EAN OF EACH VARIABLE EQJAL 9

5 WORKI NG AREA
KNUA VUMBER OF MISSING VALUES IN EACH SIMULATICN
REAL MM

DIMENS'ION ¥{ 15714 REL 5, 15) v ATI 15,3000, GLLETY
*AA(15%300),IPLAG(3D0)4+PB{15,300},MISS{300),[CIUNT(L5]),

¥SM{ 15,3000+ SM1115.3C0),M2415,300),M15015,30C) +ET{4),
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FORMATIIZ2+F2.1+2X+F2.142X.13]
FORMATIISF5.2.15)
FORMAT{2ZX,10F9.5)
FORMAT {* RESULT *,F20.8)
FIRMAT(' *xxakexkknatx SIMULATION STAGE s smsanusxnatet ,[5)
FOIMAT(* ANS ", F20.3)
FORMAT{' FRED.'.%[3)
FORMATIL® TOTAL ',F20.8)
REAOQ(Sy 1) MsMMaEdN
ISEED = 973253
F = 0.0
F:=F +E

DO 36 Ll=1lsM

00 36 L2=1+M

RiL1yLZ2) = Lls0

IFIL]l .EQ.L2) GO T3 36

R{L1,sL2) F

R{L2yL1) R{L 1, L2}
36 CONTINUE

D0 31 1Z=1,13

Yera) = 0.

TOTAL{IZ) = 2.0

RELIZ) = 0.0
EN g ANS1(IZ) = 0.

TTLV = 0.0

D0 38 IR=1.,4

DO 38 IS=1,4 -
a8 NCOWT(IR,IS) = O

Do O W~
[= ¥}

|/t

C

D0 200 IP=1,100
C
c‘.....-.....l......-....--.‘...-.--.II..O‘.-Il..ll'.-.'- ® %S BeseS el Al
C GEMERATE THE MJLT IVARIAT E NCRMAL
c‘-.‘--.--.......'.....l‘.l..-“..l.-.‘.-'.-..'.I..l..“...‘..... a% S a4
C

CALL MULNCR{Y, Re Mo N, AL ISEED, 10K )

IF{ [0K.EQ.0) 30 T3 1000

NU4 = 0
C
C.‘.-...-.l-....l‘..-.‘l..ll......'....‘.I.......- e S &S ads P e he eSS A
C FIND. FHZ POSI TION CF MISSING VALUE IN EACH. VARTABLE
C.I.--.“-‘....-.-..'.’.l-..‘..---.-“.I..-‘-l.. e 84S 28 s8 B e 9 8B Se 4 ee R g e
C

CALL MISSNIUMoN MM AL AAy IPLAG ML SSy AN, Pdy ICCUNT (IS EED)
C
c...'--l.'-..'...l...l..-."...“.....I-....-I-. Ty A9 S &SPy E8 o A e Ssegasnwy
c CALCIOLATE THE SUM/DF: AYUSOLUTE VAUJE WCF THE JIFFEREMCE OF THE TRUE
c VALJE AND\THE VALUEIEETIMATE BY THE /¥EABS
c--“.“..ld....'---‘----.........“I-.--4..“.'.l-l.'... Aw 9 s Seva Ba as s
C

CALLIMEAN(MyNsNN+AL s AA+IPLAGYMISS DI FF o SMy P3yAS y)KMNUM,TCV)
TTCY = TTCV + TCV

AN = N — ICOJUNTI(M + 1)

NUH =% NPy + (1

SINUA ) =TDIFF 7 KNUM

GGIL NUM) = GINUM)
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RE{NJUM) = REINUM) + AS

c
c.-.‘-..‘.....‘.--I.......‘-......l‘.l..-‘4..---C.I....'.......--.OI-I.-
c CALCJLATE THE SUM OF ABSCLUTE VAWLJE CF THE DIFFERENCE CF TFE TRUE

c VALUE AND THE VALUE ESTIMATE BY RESKESSICN METHCC
C..l.-.’..'l.'...l....l.....‘.-.-;-_‘-.---‘-..--....l.'..-......l.....--.
C

CA.L REGRI{AL+AA+MyNKNsDIFF s ¥[SS5, FLAG®SM1yN,P By ICOCUNT,NUM,AS ,IRK])
IF{ IR JEQ 1) GO T2 1300 .

NUM = NUM + 1

GINUMY = DIF® / KNUM

GOULNUMY = GINJHMI

RELNUM) RE{NUM] & AS / KNJM
C
C---.....---..-.............. EE 45400 Sl adas PIASEn 44 $A a2 A2 ss S PV AN RsS Bsnawaa
c CALCJLATE THE SJMsOF ABSOLUTE VIALJUE OF THE DIFFERINCE TJF THE TRUE
C VALUE AND GTHESVALUE ESTIMATE 2Y REGRESSICN WITE
C REPLACESTHE MISSING BY I TS MEANS 3 EF CRE
c-..--..oa'c--p..onanoaooouan-..-c-.oo--o- e hSse S4 de P 4ussr se AT AR Y RS ES R en
C

CALL REGR (AL SMaMsAN,DIFF s FISS,IPLAG +SM24N+PEy TCOLNT sNUM,AS y1FK)
IFl IRK.EQ .1 ) 606 TO 1000

NUM = NUM + 4

BINUM) = DIFF // KNUM

GGINUM ) = GINJMI

RE{ NUM} RE(NUMI + AS / KNJHM

c

c.l...-...l..'....l.......-...-...l B Ss &8 448 40 BT s Ta S0 a Sy ¢80 A A Bda veSe v e
c CALCJLATE THE S4M GF ABSOLUTE VALUE OF THE D IFFERENCEZ CF THE TRUE

C VALUE AND THE YvALVDE ESTIMATE BY PR INC IPAL COMPCNENT METHCD
C......--.I.l..-.-..-‘...‘-‘.'.......I..... @ & 48" FO eSS s A0S et A sesl S
c

c

CALL FACTIMsAL NNy IS5 IPLAG, PRy DIFFSM,1CCUNT, N¢aS , IRK)
IF(IRL.EQ.1) GO TO 1000

NUM = NUM + 1

GINUM) = BIFF / KNUM

GGI NUM} = 3{NJM)

RE{NUM} "= REINUMI _+ AS __/Z KNUM

c
C-...'.-.I.-“...‘....ll.....-.....-'....‘..'.CI..-ll..'...'l--‘...‘..‘l
c FIND THE FREQUENCY JF EACH METHOD IN EACH 2™ NK

C 1. SORT THE SJM CF ABSCLUTE v ALUE 1IN EACH STAGE

c 2. COUNTSSTE? 1 WHEN THE SUM EQUAL IN EACH-R ANK
C....‘....-....‘....I...‘..-.I.-.‘.IIC..C....-l.......-I..‘-.....l........
c

NUML. = NUM = 1
A0 40 [RE=1,NUM1
IS = IR+ 1
DD "0 I T=1S,NUM
IFI GS{IR}.LE.GGIUITI) GD TO 40
GG3 = GGILIR)
GGL IR} = GGCIT)
GG{'IT) "= GGG
40 CONTINUE
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D0 62 [R=1,NUM

DO 50 IS=s1.,NUM
IFIGIIR}.EQ.GGIIS)Y IW
CONTI NUE i
NCOUNTIIRIWANT{IR
CONTINUE .
CALL RPTGENI(G.
CONTINUE

DO 8) I=l+NJ
ETII) = RE{
ACY = TTCV /
DC 250 I=

ANTLIR) D + 1

TOTALII]
WRITEI&, b
o0 360 L1=1
WRITZ( 64
oo 998
ARI TE{6,7)
DG 300 1If=
WRITE(S
DO %50

WRITE( 6.

ARITE(S, S
WRI TE {6y
FOLYATI® AVE
FORMAT(* 2
WRITE(6,19
FOIMATI®* ISEED
STaP
END
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CREF Rk p o f & Bl e 0 o sk ok S ook ok o ok o o g ok o Ao Wk kR AT R ok Aok K kR R

Cekx o
Cxnx GENERATE MULT IVARIAT \ DISTRIBUTION LR
Cons EHw
CAERARBIE LB A G R RRT R EF Tk S P L PR T TR T EI TP 1]
C

SU3ROUTINE MULNOR , IDK}

DIMENSICN XBARI( DD{15.300)

*y IVECT{15),50

| —

(@]

CALL SETUP{I:

IF IDK
IDX

n o
o
e

AR RCOT MEGATIVE VALUE

‘ "‘\ @ METRIX

A0 A

iF | IDK

10 CONTINUE
00 1200 J=1.¥
SCORES( J»l)
DI 1300 x=1
SCORES{Js 1)
1300 CONTINUE

SCOREStJ.1}
1206 CONTINUE
1300 CONTINUE

GC T3 2000
8000 WRITEILSL,8883)
8388 FORMATUIS X! »*xxx{ANND
9000 RETURN

END
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TUSUnsNUoud MTUFWam TRIANGULAR METRIX

2 izinizininlnle

aRaNeNaslpNe!

nﬁﬁﬁﬁ(‘)\ﬁﬁﬁﬁﬁnﬁﬁﬁﬁﬁﬁn

I EE I3 E LR R 2t R LR E R EL LI RELELELSEERLEEL LSS I RERLRETE LSS S L]

T ET L LR
Yiaxw SUBROUTINE SETUR B kK
wH AR LTy

B Mg N 9 o e v ot Mol e e Nk Tl R o o o o b Ml O o e e N T ot o ok b o o 2 o kR Xk 3k

SUBROUTINE TC FIND TRIANGULAR METRIX

SUBRGUTINE SETUP(IDK D yM¥X3B AR 7S Dy RY
DIMENSIDN XBAR{15) 4+ S0415) sR{15,15),D{15.,15)
CONVERT TQ VARIANCE/COVARIMCE MATR IX IF NECESSERY

IF (RUII,1.1} LEQ.0l. Q) GOTD 150

WE HAVE A VARIANCE/COWAR IANCE MATRI Xa COMFUTE S05 ANMD STORE
DUPLICATE MATRIX FOR DETERMINANT TEST .

00 191 I=I.M
SDUT) = SQRTIR{AWI))
G0 101 J=I.™
DUIyJ) = RIELsJ}
101 CONTINVE
GO TO 259

WE HAVE COPRELATIONS. CONVERT TO VARIANCE/LGVARIANCE MATRIX
AND STCRE DUPLILATE MATRIX

150 D0 200 I=sl.M
DA 290 J=1.4’

RII »JJ RII,J) * SDLf) *5D(J)
RiJ,I1 R(UI.J)
D€l ,J2 RilsJd)

DiJ.1) = RiJ,I}
200 CONTINUE

CHECK FOR SUINGULAR 8Y COMFUT ING DETERM INANT. ©I1VD Tat CONDENSATION
ALGORI THM USEDS

IF THE DETERMINANT IS LESS THAN 0.0031, A ERROR _RETURN FOR
SINGULARLITY IS MADE

250 NEXT = 2
IWHAT = 1
252 DO 251 I=NEXT.M
OVERD = (D{I,IWHATY, /| DU THHAT s INHAT)
DO 251 J=NEXTaM
DIl J) =[3{I:J) -101IWHAT.J)} * O VERD
251 CONTINUE
{F (NEXT .GE. M} GO TO 260
IWHAT = MEXT
NEXT 7=y NEXT g+ 1L
60 T 252
260 QET = 1.0
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c
C
C

[aNala

[N aNal

261

~

-~

COMPUTE TRIANGUL AR FACTOR I

DO 261
DEY =
DET =
IF(DET

g9

I=1,M
DET* D{I,1)
ABS(DET) ,

.LT. 0.0001) 50TC 500 /

300 IF(RIl,1) .LE. 0.3) R

301

313

312 CONTINUE
310 CONTINUE

RODT =
DO 301
DiLs1 14
00 301
0(1,4)

Do 310
SuUM =
KLIMT
0o 311
S04 =

CONTINUE

DIFF =

IFIDIFF 4LE.

DIFF =
DL, 1)
DO 312

IFI J .EQ. I}

SUMLl =
KLIMT

00 313
SuMl =

CONTINUE

DEI.J}

J=2+ M
= 0,0/ ‘
CONT INUE

= 1-1

= J-l

SAQRT(R{1l,1
I=1.,M
= R{ [ol)

I[=2 +A
O. 0

K=1 KL 1
SUM +

RUI, 1}

J=2, 1
0.0

K=1.KLI
SUM]1 +

= (R{I+J}

NOW IT SHIW ;
IDK = 1 .
RETURN v
ERROR RETURN —
501 WRITEL6, 112}
112 FORMATlax.'wnM C ANNOT FIND TR[ANGULARHETR'X DIFF ¢ Q.0%%%2tw?)
GO TO 502
500 WRIT .
111 FOR aaxV,f
502 IDK
R ET
ENO

Q‘W']ﬁﬂﬂ‘ifu UAIINYAY
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TUsunwu'auﬁ'mf‘wq INVERSE

C St dddddtsdddt Atk 2Nt A R PR IR AR ENDE DL AR B FH AR B A A AE AR TR AN
L *%¥x Py
C %aas IR E'E
C waug N / LR
C w###*&######t#¢u¢ﬂn*$t-gi““EHH % 2% 9 T AE AR BTE EBgN AR AV AT EF DR TS
c i

SU3ROUT IME

DIMENSION ALl),L
o

D= 1.2

NK = =N

D0 80 K=1,N

NK = NK + N

LIK} = K

Mis) = K

KK = NK + K

31GA = A[K

D0 20 J =

1Z = N * ()=

D0 22 1 =

[Jd = 12 +
10 IF{ ABSIBIGA) -
15 Blca = ALIJ)

LIKY =1

MiKY = J

20 CONTINJE
C ;
c INTER CHANGE ROWS
C

4 = LK} B

IF {J=K} 35,35.,25
25 KI = K-N

DO 30 1 =1,N
KI = K1
HA0LD = =-a&lKl)
JI = K I

HOL O
.“
COL UMNS

ALK I)
30 AC31}

H oo

INTE RCHANGE

wo o,

5 I = M(K}
IF { I-K) 45.

g UEJ’WIEJVﬁWEJ’m‘i

JI =0JP + J
HOLD = - A(J<)
ALJK) = ALJI)

ARIASNIAUUINYIAY.



45 IF [BIGA) 4B+4%6.,48
46 D= 0.0
RETURN

48 D0 55 I=1sN
IF {1-K) 50435450

50 IK = NK + ] .
PPP = A(IK}
A{lK) = FFP

5 CONTINUE

o OwW

IJ =1
DO &5
1J = I
IF
&0 IF {J-K}
62 KJ = IJ
All J)l =
5 COVY TINUE

pIVI DED

OO o

70 Al<J) = ALKJ) / BIGA
75 CON TINUE —
AW

C PRODUCT. OF

-
REPLAC LBl .:"- é

laNalnl

ALKK) = 1
0  CONTINUE.

0 s BIG

[aNaEaN:-]

FINAL ROM .C\Nii CLUMN INTERCHANG

ﬂMEJ?IYIEJ’ﬂiWEJ’]ﬂi

LIK)
lI-KJ 120v 120. 138 "

awammmumwmaa

HULD = Al JK}
= JR + J



AULININTNYINS
PRI TUAMINYAE



1 - 1 -
TUrunsuvoud meul Fasaumis mayaﬁ'@:ym vl me i

LTS M NUMBER

EE-E 2

OO0

SU3ROUTINE DUP| MM . ﬁﬁ
DIMENSICN 1AL ) (1

5 CALL SORT
DO 200 f=1,M
KOJNT (1)
p0 130 LI
I1 =1

10 LLl = L1 +
IFILLL L GT 44
IF (1A0D{T, L
IF 1JADD{I,L]

1vr =
LFLIYY o GT NG
[ADD{ I.LLLY =
KOINTIL) = KD
11 = I + 1
60 T 190
100 COVTINUE
200  CONTINUE
00 400
IF{ KQUN T4
400  CONTIN
RETURN
END
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SU3RIVTINE SO
DIYENSION I
MMM2 = MMM - 1
DO 330 I=1.#
DO 2C0 LI=)
L3 = L1 « 1
DO 100 L2 =
IFI 1422(1,L
P = TADDU{
[ADDE IeLl )
[aDOLI,L2)

100 CONTINVE

200 CONTINJE

300 CONTINUE
RETURN
EN)
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SUIRZUTINE MI 1,AL, AAy IPLAG
REAL MMl .
DIMENSIDN Al{1l
2OUNTILS) .1
00 1902 K=
1902 ICOUNTIK2)
MM = (MM]
P = 1000
IF {N.GT.100]
N0 211 I=1,
Do 111 4=
150 CALL RANDU(IX,
IxX=1Y
IYYr = INT(P
TFIIYY oGT «NaDR .
IBlIsd) = 1YY
111 CONTINUE
211 CONTINUE
CALL DUPLIN.H MM

NNP RIS CINT 4 IX ]

-

_ZTRIIA I

20 350 I=1,M
DC 350 J=1,N
PBLI,+J) = O.
350  CONTINUE
20 360 =1

PR RARE G ‘i'
AR RS UM INYIa Y

Ml = M/ 2 m
mpauu.er 0) JJ = Ju v 1y,
42:1 CONTINJE

:E@ﬁﬂqwsﬂ§WH1ﬂi

PBII.IBI
JJ =12

J=1l+N
RETURN
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P A T e e T R W P P T 2 T 2

FEEE 1 ¥k
ERpn SUBRDUTINE YEAN * ko
Lt *

B Rk N B g o o B e o 2 e g Mk S R BEk MY ATA Nk F e VAR AWK Bk ko a

SUIRJUT INE MEAN{ M, NeNNg AL, AAy IPL AG, M ISS,DIFF,54,28,AS5,KNUM, TC V)
DIMENSION A1{1543001#AA015,300),IPLAG(300) 44551303 ),STCI15 ],
#PBI15+ 300}, JAC15)SUMI LS} sSUMI(L S} yA VD 15) , 8M115,300},CV{15)

AS = 0.0

KN4 = 0
COUNT = O
TCY = 0.0

DO 160 1 = laN

IF{IPLAGIIYNE.MY GE TO 1CC

COUNT = COJNT +1

CONTINUE

D0 500 I=1,4

SU4il) = 0.

sSMi{l) = 0O,

JJ = 0

20 400 J=1.N

IF{IPLAGL J).EQ-M) S C TL %00
[F{P3(T+J)aEQ.1.0) CO TO 400
SUM{T) = SUMII} + Al{lsd)

SUMILL) = SUML{I} ¢ alficy) = Al {1.4)
JJ = JJ + 1

CONTINUE

KNJM = KNUM + JJ

AviT) = SsuMit) 7 JJ

STO(1} s SQRT{{ISIMI{ I1) — SURIT I > SUMLE /A JJd507 (40 - 1))
CWI) = ABS{STD(L) 7 AV I })

TCY = TOM M+ CVIL)

CONTINUE

TCY = TCV 7

DIFF = Do

20 600 I=1.4

J1i1)y = 0

J0 550 J=1.N

IF{IPLAG(J)SEQJM]Y 30 73 550

J1tI) = Ndér) + 1

SMEI 0T b= AL, D)
IF{PBUI+J)ED.0Q.) GC TO 550
SMIT,J1(13) = Aav{l)

PEI = ABSLAL(I,.,J) - Av{1}) * 103 / AESEALL [, J))
DIFF =i DUFR +a (ALLL 5 = AV [ D=2
AS = AS '+ BER

CONTINUE

CON TINUE

KNJM = M =Ny ~ KNJ¥ - M = COUNT

AS = AS / KNUM

RETURN
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C
C EHEPARN FA GRS ENA AR B IS I RERFFEITVE SR GRS AR R T AT AN BhA o ko o Bk dkak gk ok
C o X 3 2k X
C =Xz SUBROUT INE REGRES 3LOM Lk
C 3 X ak gk
C o oax ol S kb ot e R e oz e e o kol gk ek o o Sk o dn xeck N Sl e ool o Rl Aok b %
C
SUBROUTINE REGR LAL AR s A sMN WD IFF:s MISS s IPLAS ;SMYy Ny P, ICOUNT MUM A S,
| RK)
DIMENSION AAl 1530006 IRLAG(A00)s MI SES5(30G) +MISIL5+300),
*#A1{15+300),5M1 (1543000 s AMS{15,200),BBLLE5,1 51,8129, 200),ICOUNT{15)
2, [SAVEL{15,15) +AAA{15 42001.RR{15:15) ,SM21L5, 300)
C
AS = 0.0
K=M=1
NS = M
JCIUNT = 0°
JKIINT = @

NN = [COUNT{L)

IF{NUMLEQ.14,50 73 10

NN = N — ICIUNT{ 41 # 11}
10 DO 20 I=1,KRN

00 22 J=1l.M

20 SMLEJaL} = AALJy 1)
C-.----I.ll.-l..-‘-.-...i-..'.l..ll.‘.-“'.-‘-.‘ *E 4% P S e sh @S g P9 8 ddE s S aAaNEE v
Mi=M -1
B0 1300 1=1,M41
I[IIl =0
50 CA_L REGRSS{SMLsM NN NS4 KS, 88 o8 SAVEL . KRR ySM2)

1101 = [111 + 1
IFL1111.6T.52) 536G 7€ 1111
IF(NUMJEQ42) 3C TO 600
IFLJCOUNTLNELO ) 50 TG 600
11P = 0
44y =0
00 500 J=lei
{FIIPLAG(I) .GE. 4) 50 TO 500
IFCIPLAG(J)aLE. (-1} GO TO 200
(F( IPLAG(JI.NE.1) 50 T 500
1IP = 11IP +
00 100 I$=144
SMLUIS, TIP3 = A17 15,01
IFIPB(ISHJI.EQ.1a0) SMYIIS,IIP) = 0.0
100 CONTINUE
50 M s00
200 44 = U444 o+ ]
11P = 1IP + 1
D0 390 TR= 144 B
SML (IR, VIF) =/ SM2(IRyIIID
300 | CONTINUE
500 CONTINUE
NN = LIP
600 I3 =0



700

750

800

830

850
900

1000
1010

1550
1600

1111
1212

2222

Do 900 J=1,.N

I1 = 0
IF{IPLAG{J).GE.M) GC TO 300
IF{NUM.EQ.2) 5C TO 700
IFUIPLAGIJ)LGT LI} 5
1Ip = 1IP + 1

IF{ IPLAG(J3Y.NE.I]
00 750 J2=1,4
IFLPBLJ2,J).EQ
11 = 11 + 1

MIS{I1+11F
CON TI NUE /
Dl 850 12=

DO 800 J2=1.4
IF{TSAVEL!
CONTINUE
SUA = AMS (J

D0 830 Ju=
L = IS5Av

SM1{T5AY
IF(SJBTC
CONTINUE
CCNTINUE
JKIUNT = !
IF{JCOUNT. EQ.
JCIUNT = O
GO T2 50
CONTILINUE
DIFF = 0.
JJdJ = 0

0O 1500 J=lsN
IF{IPLAG(J).EO M)
JJdi = J
DO 1550

PEX = 1L Jdeddd) = ALLJI i) % 100 /) ABSLALIUY, J )
AS = & o b

DIFF = .

CONTINUE

CONTINUE

IR = 0

GO TO 222

WRITE( 6,121

eﬁuTQﬁﬁﬁﬁﬁawni

a‘maﬁmm UAIINYA Y

a8
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SUBRJUTINE REGRSSIAAeMe BN NSy AMS o BBy ISAVEL +KWRR, ARA)
OIMENSICON AA(15,300), ANS{15),BII5)ISAVE(LS5),58(15)

B,RU(15415),RE300) . 280151501 SAVELIL 5:15), A8AL15,33C),
#AMS (15+15)XBARI L)Y, STOLLS), D015 ), TU154,RKL3CT) 7 Y[ 300)

ID = 0
X = J.0
20 131 J=1.A8N
00 131 I=1.M
101 AALIyJd) = AALT . J)
NNNN = NN
CALL CORRE{NNNMNgM.I Ds X9 XBAR;STEy RX5R Dy 82T ,44)

TEST NUYBER 2F SELEZC TIONS

aNalal

03 10 JP=l.M
10 ISAVELJP) = JB

DI 290 I=1,NS
IF{I.EQ. 1) GJ T3 251

IEE = ISAVE(L}

M> = K -1

D) 11 IE=1,4p

13 AVEIIE) = ISAVE( IE ¢ 1)
1SAVE{ M} = IEE

—
—

NRESI...JPT DN CODE FOR TABLE GOF RESIDUALS
O..I£IT [S NOT DES IRED
lao IF LT I'S DESIRED

NLEP . .« cOEPENDENT VARTABLE

Keassas oNUMBER OF INDEFPENDENT VARIABLES INCLUDE

9t CALL ORDER{MyReKsv{SAVE, RX+RY)

OO0 RO

CA.L "MINVIR XoK+JET,B T}
TEST SINGULARITY OF THE MATRIX INVERTED

IF (DET) 112,110,112
10 WRITE(6414%)
G0 TO 200
112 CALL MULTRUNNNMN.K+XBARLETD+DeRX: RYs I SAVERD +53:7 ANS |
DI 250 JJ=1.M
BBI 1,JJ) = B(JJ)
ISavEL(I.+JJ) = [SAVE(JJ)
250 CONTINJE

I1SAVE...A VECTCR CONTAINING THE INDEPEMNEM VAFIAELE INCLUCE

99

T
Ak
% X
PR PP e S P T T T e PR R R Ty

E MO S P ARG R A AL AR BE S RIE R AN B AN R R DR A A g I DL SR AR a kR E e
C  whakk

C *%xzx SUBEOUTINE REGRESS

C  &mdk ) .

C

C



100

00 280 JP=1,10
AMS{I4+JP ) = AN
280 CONTINUE
290 CONTINUE
RETURN
END
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TUS wNyNUUE ML AN duUs eAnSalnunanoy

C
C skkrmbdkaadh Rk mRyd Ak Sk ak Bt Ak A A AR A E R AR RN R A BAKRT
£ xA3% o ok
L SR
C  @*en LT
C  mRagkkeEdRsRARARE P AR AR ARRE E R A RAER RN AL DD
C .
SY3IROUT INE MJL ! ; ‘ I R SAVE, 3:58,Ty ANS)
Q [MENSICON 4 R 300 ), IS AVE(153, B(15])
QIAENSION A
C

=

I l.-|l i

2R skl

COEFFICIENT 0OF JET Iriﬁ4w‘

00 120 I=1.K

RM = RM + H{I) # QYJ

- i,‘.
REURESSIC DEF "

OO

= 15AVEL
B o 'ji"

WTERCEPTE
20 BO = BO + 1) % XBARIL)

BO XBAR(LH - 33

siﬁﬁﬂﬂ MOMINYINT

“lULTP CORRELATION CCEFFICIENT

VA URANYNA Y

q SSIR = OlLl) = S3AR

e OV O

a¥a¥e)
"o

el

g

[w}

c

101



102

C VARI ANCEOF ESTIMATE
c
FN = N — K -1
SY = SSDR / FN
C
c STANDARD DEYI FICI=NTS
C
DO 130 J=1,K
Ll =
L =
128 S31 J}
C
C COMPUTE
Cl13¢ T{Ji
130 TLd)
€130 W IT
€992 FIRM 3
C
c
C STANJAR
C
135 Sy =
C
C F-VALUE
c
FK = K
SSARM =
SSIRY =
F = SSARM /
C

ANS{L) BO
ANS{2}) RM
ANS
ANS
ANSES ) =FK
ANS (6 ¥
ANS =
ANSIB)., ;
ANS{7 ) - SSDR|
ANS {104

uRITElbqlllll) FANS{T),I=1

culn FIRMAT 't 12. 4)

ﬁﬁtl'l“flﬁl'ﬂ‘ﬁﬂtl'lﬂ‘i
ammnimum'gwmaﬂ

'103
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[] - -
TUT WNTHNUDUS M FUA WML WA S NelA21 Nl s

(nlaNoNeNeRaKel

a0

100

102

127
130

135
137

99

140

PARIE R T R wk ok kR HMBBRG XL BERURFE BE R AR S Rk Nk

FT Y ‘ ‘ 'TE L)
oK gk INE CCRRE - YT L]
s A ; T L
ARHEE RE B H AR R R KA A R *Mﬁxa FEHAFHT EREGEAE R X AR KR

SU3RIUTINE 0 v Xy XB AR #STD €y TyAAR )
501 YRL300 s BU15) 400151, T(15)

DI4ENS ICN ‘
*,A0A{15,300) [ \ “'--..__\

INITLALIZA

N = NNl
J0 100 J
8J12) =
T(J121) =
K = [M*M+
0C 102 I
R{I) = C
FN = N

L =20

IF (N=M)
KK = N

GO 7O 137
KK = M

J0 140 I=1,KK<

CALL DAT A{M,D}

DO 93 J=1 ,M A T
D(J1 = AAALJVT)
D0 140 d=l,

TJ) = 14
L =L ¥ -
RX{L) = Dl.

PKK = y_'

IPKK = PK '
D0 150 J=
XBAR{J) = J)

150 T(11 = T(H / PKK

c
C
c
c

L

A A Y £)

JC 3 I =1,KK

RIS R INYNE Y

1y
J) + DY)
1,4

M

BlJ) =
DO 180 K=
JK = JK + 1
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160 R(4K) = RUJK) + O(J] % CIK)
c
IF {N-KK) 205,205.18
c
C  READ THE REST OF G2 I¥E ,5U4 THE CBSERVATIGNS
C  AND ZALCULATE SUMS VIAT ICHS F&CM TEMPSRARY
€ MEANS
¢ --ll-.-.-il
185 = N - KK ‘ L —
oo 20 1= 1< | -
c Cat para
20 999 J=1,)
999 DI =
0O 190 J=1.#
XBIR( J)
olj) =
190  31J) = BIJJ
00 200 J=1
D0 200 K
JK = JK
200 ROJK} =
MMMM =
c WRITE (6,1
C1000 FORMATL' wil)
c

c CALCJLATE MEA
c
205 JK = 0
DO 210 J = 1.M
XBAR{ J) = XBAR{J) /

c
£ ADJJST SUMS OF CROSS—PRQDICT CJ ONS FRCY TEM>CRARY MEANS
c v

LR e v

JK = JK = el
210 RtJK) = Rl A
< f
C  CALCULATE CDRELA I
c |

JK = 0

b3 220 J=1,

P 8

220
c
c

00230 J=

00230 K=, M

JK = 4+ (K*K-K

XI—'

amagﬂﬂ'ﬁm URIINYIA Y

IF lSTD(J)*STD(()) 225, 2224225
2 R{JK) = 0.
50 13 230
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225 RIJK) = RIJK}
230 CONTINUE

c
c CALCJLATE ST
c
FN = SQRT
D0 240
240 STI L4}
C

COPY THE

c : SE~-PFODUCTS CrF
c OEVIATIONS FR
C

250 Bil)

I;:i

A

AULINENTNEINS
AR TUAMINGAY
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C
C . !
C #dkasahudxdhhnshdrss . %ot Aok Be sy Ak ook % AN Bk ok %k
C  =a%= L L X
C #%awx Xk W
C mwa xR
C SadaxsasdhiaRdiaasun ¥ b Sk Mk MKAGNIE RS AN xRk
C

SUIROUTINE GRDE

JIMENSICN R
C
. M4 = 0

NDEP

DO 130 J

Lz, =

IF (NDEP-LZ
122 L = NDEP

G0 TEC 12
123 L =
125 RY{J}
c ’ i ‘ .
C COPY A SUBSET MAT REL A O NDEPEMDENT V ARIABLES
C

Ll =

127 L= L1 + (L2%L

G0 TO 129 e T
128 L = .2 + (L1=tl -L1! Z !
129 MM = MM + 1 'ﬂ"‘
130 AX{ MMY = "R( :
C U -
o PLACE THE SUd ,;-' BLES IN ISAVE{K¥1)
C 1 ,I. I'-'
C ISAVEIK+1]) =

RETURN 'll I}
END i | "

i¥

AULININTNYINS
AR TUNNINGAY

106
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' A o y L]
TUsunsuvoud myurwam cumulative percentage eigen value

OO0 A0

100

C
cT
C

105 K= £+ 1

110
C
c
C
120

‘ﬁ B A SO u g g
£ n

EETT

[ F
H“ﬁ,‘.“““ Lk b

i edrax o dax gk kb ek Yk N e
"'a

Bk ol ko
FIT] -
PRI
* XA
% el e ok W sk

SUBROUT INE T
DIMENSION R

FM = M4

L =123

DI 160 I

L = _ +

DI}y = RO L)
K =20

EST WHETHER [-TH EQUAL T2 TFHE I2NSTANT

DO 110 I=1,!
IF(DLTI-CON) lg

Di1) = DLI} /F

COMPUTE CUMULATIVE PER( }“" _5. "'

DO 130

A
130 DI} = D&

9

RETURN |
END

ﬂ‘lJEl'IIVIEWI‘ﬁWEI’]ﬂ‘i
RANTUNAINE AL
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[ ] -t ° Ll P -1
TUSuUNsHUoud MSUAWIRATI MITUARIAL ABDU L 28UTAUS SR L Ava w9 d 1WUs snow dn

OO 0O

10
20

B A e e Ao % ok R Xk 0K A a2k ORR R AR et kN R W b sk N o Rl R
YT Py
LR T 73 SUBROJTINE FACTOR ANAWYNSIS A
) : "R
AR R R AR R R R A AR AR LA R AR AT F T SR A AR E G AR R AR AR AR R AR A A R R &

SUIRDUTINE FACT{ MoAds hiNa MISS, [P AGyP E; CIFF,5M3, JCOUNT, M, AS, [RK)
DIMENSION AN 15890)5 TPLAGL300).PB{15,300! ,
2STD2Z(15,3000@55 0130510150, IT{151,
*STIi015),5H3( 15,3004, ¥1551(300),
BEGINL 15}, IZCUNTL 150 ,AVI 15} oIS {1 5,30C)

AS = 0.0
CO4 = 1
JLOUNT =
JRIUNT =
JJ =0
o0 20 J=1,N

IF{ IPLAG(J} 4EQ.M) GO TC .20

Jd = JJ + 1

00 10 I=1+4

SM3I(IJJ) = AllleJd

CONTINUE

CINTINUE

o
0

C.»----.-....----.......-...4.-....--.-.... S5 4998 54 99 0 GE e AN D BAA AaFASF A

50

611
610

500

650

ML =M -1

00 1200 11=1,M1

IIIl =0

11p = 0

IINT = Q10+ 1

I[F{ [T 1 1%GHe50) S0 TO 2000
DO 530 1=TM

550 1) 020

S1{1) -0

1701
IKK =
00 600 J=1.N

IF{IPLAGIN -EQ.M) oC TO 600

IKK = IKK t 1

IRLIPLAGEJF.LTLILY GO TC 610

IFIJKOUNTLEQ.D ) GD TAQ 411

IFCIPLAGTJFSTEC.IT) GO TO"e 10

[FIPB1I,J).EQ.1.0) GO TC 600

iTE L) ITi1r + 1

S1t1) SI{I) + SH3(].IKK} * SMiI{],]KK]}

SSUIY SSE1 YV o+ SH3( 14 1KK)

CONT I NJE

AVULY = SSCR) 0/ 0ITHET)

STILLL) = SAWTILLS1LLY) - SSLI} = sS(I) / IT(I}) / LITLIY - 1)}
CONTINUE

00 6B0 I=1l.,m

JJ = 0

o]
0

Sy

Wy



651

655
660
680

700

800

2850
co

1550
1600

0O 660 J=1.N

IFL IPLAGE ) LEQM)
Jo o= JJ o+ 1
IFITPLAGLJ) LT
IFU IPLAG{ JI.
IFU JKOUNT.
STOZ{ 1.4
IFIP3LIs
STIZL I
CONT INUE

MIS{I 54!
CONTINJ
Iy =1

SAS = 0.0 i
00 800 lé6= =

SAS = SAS + %5

NEE61 * STOZEL &1 1P)
CONTINUE AT
JII = M o TR =

FMISS

51 11
IF1 [ Bil

co-n E

CON TINUE

JKIUS = JCOUNT

lF(J DJ{T «E0.0) GO T2 1000

ﬂ%ﬁ'ﬂﬂﬂ‘ﬁﬂﬂ’lﬂ‘i

DO 1500 J=l oN
IFILIPLAGIJ) .EQ.™) &) TO 1600

A%, A3 na0at

JIFF = DIFF ASM3TUDWJII) - Al JJd %2 2
CONTI NUE
CO4 TINUE

109



IRK = O
GO TG 30C
.2000 WRITEL
1999 FORMATL?

110

- IR¢
3000 RETUR\I
B 7END -
r
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IUfunfudauﬁ1H¥Uﬁ1u1mﬁnﬁmdf=5n§ﬂ04ﬂauTULuunurnwaqnnwﬁtnfq=wé7uﬂw=nauwﬁh

ACOOOa0ON

30

9

ok B $HB SR ARG £k a0 ok G B DAY B RN KD

Hoh gk U kARE

-k k AEE®
e LT PE
Rk TR R

Mk o o A p ok DTN Bk kakok ok Rk R

SU3ROUTI
DIMENSION STD:
%9 STD{ 15) 4 BI
#,RX {300}
18 =0 ‘
X = 0.0Q
NNY = N =
CALL CORREANN
Ay = 0
CALL EIGEN(R
CALL TRACE(®
g0 30 L=1,M
EGEN{L )} = VIL}
CONTINUE F inas
RET JRN
END

1
2 4

ﬂ‘lJEl’JVIEWI‘ﬁWEI']ﬂ‘i
RAINTUNAINE AL



TUsunsuuoud MuAwWamAn Eigen

FREBE E R W R Tk
B
R
B h
DARERC MRS X F W A B T

li

NOoOOOO o0

SU3RJUTINE
OJI4ENSICN
N=M

GENEVATE [DENT

a0

RANGE =
IFIMY-1)

IF{I-0) 20,15
15 R{IJr = 1.0
2cC CONTI NUE

5  ANIRM
DO 35 L
- A
20 35 , L <
iF (1- _
30 1A= I

y
35 CONTINUE ' .r‘

1F {ANORY
I
1

40 ANORM = 1
ANJRMX =

INETIALIZE IMNOICATEORS AN COMFITE THRESHOLDs TAR

. BEHINYNINYINT

R
0 L 1
55 ™ m- + 1

ARl INea Y

ANIRM = c..-\lll!l!.-A.--.I-—-.'...I*‘

L&
CRM ®= ]

[gNaNa!

M = L + %0
IF (ABS{A{LM)) - THR) 130.65 €%
! 65 INDO = 1

112

B BERER G AR A ABHE CR A AR EE R B AB A RY
ook
R HA
P
Bl R IR E NGRS SRR ARG E R A RS
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68

70
75

78

115
120

125

- X
E ] -0sX2 + X
A{LMF = [ A{LL) - A(ﬂMlJ * SINCS + a{L™M} = (C35X2 - SINXZ)
AlLL) = Y
A{vM]) !

ﬂﬂ&lﬁ%ﬁm‘ﬁw Al

lF (H Nl 133-[43 135
135 M

ammmmumwmaa

1 40 IF{L—-(N=17) 145,150.145
145 L =L+ 1
G0 T3 55



150
155

c
c
c
160
c
C
c
165

170

175

180
‘185

COMPARE T

SORT

IF IND-1) L

IND = O
oG 1O 50

FRLT

IQ =
00 1

X = RAILR) =
= - T
RIILR) = RLI :‘.!3‘,.?:_ LA 2/

R!IHR' =

1

i¥

”“"’mﬁuﬁw SYIIEINT

9 W

SUBROUT I

RETURN
END

S INYNY

ily
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