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oy
]
"
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Y suroutIN INIZ

Qﬁﬁﬁﬂﬂiﬂdmﬂﬂﬂmﬁﬂ

X(1, O
DO 100 I =2, M,
Do 100 J =1, N

100 X(I, J) = NORMAL(DMEAN, SIGMA)
RETURN

END



FUNCTION NORMAL (DMEAN, SIGHA)
REAL NORMAL

COMMON/SEED/IX, 1X2/SELECT/KK

Pl = 3.1415928

C

C GEMMIRATE TWO NORMAL (0, 1) NOAMAL VARIATES

AU NN
CLRE N o1

= 1
RETURN
10  NORMAL = ZTWO X SIGHA + DMEAN
KK =0
RETURN

END

85
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3. TUsunTuasad MTURT IO TEE INTUREAIAI NN AR TR

SUBROUTINE DATA
REAL NORMAL

DOUBLE PRECISL

COMMON /D

D TMEN Gt 5
—

DO 1

15 EWD

DD 10.4°

105

108

-
-

!i "
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a7

NIARHWIN 0.

CHREEFRERFRFRRRRRR R R R R R e R kb b

C  THESIS  : MULTIPLE REGRESSION ANALYSIS WITH MISSING ¢
c OBSERVATIONS AMONG THE INDEPENDENT VARIABLES C
C AUTHOR : HISS CHUTIHA CHAINUSIG c
C  DEPARTHENT : STATISTICE, c
CHRSRREREERRERER RS AR R R R RC
c .
c 4 ¥
c N ¥
C MM 3 ¥
c A ¥
c AA *
C IPALG ¥
c PB +
C  ICOUNT; NUMBERV2 | *
C ISEED ; ;, — d ¥

E:’;L’i{,m,aiﬁmmfmmgm
Ar e SRR Y™

COMMON /REGS/A(12,12),5(12,12),81(12,12)/COEFF/B(12)

R EEEEEE R L bk

¥ /CONTA/P/CONST

L] /XBAR, S1G, SIGM, DEM, SI, CORR

L] /DATAX/X(12,200)/SEED/IX,1X2/SELECT/KK

¥ /VARIAB/N, M, M2 , MM/WEIGHT/W(200) /DATAY/Y(200),A2(200)

¥ /WORK/PB(12,200),AA(12,200),IB(12,200),5ME(12),XREG(2Z00)

¥ /CON/MHM, MMY/AREA/BB(12,200),CC(12,200),XEST(12,200)



L IESTITB(EDG},JB{EDDJ,DD{EHG},TEETIEﬂB)JHﬂR!EE(lE,]E]

¥ /YWO/YS(200) /ERR/E(200)
¥ /WORP/SMSEC, YSUMC, SHSEM, YSUMM, SMSER, YSUNR, SMSEL, YSUNL
L /WORPP/SMSEA, YSUMA, SMSEE, YSUME

DIMENSION B1(12),B2(12),IPLAG(200),HISS(200)

),SX(200), YHAT(200),XX(12,200)

i , COUNT(15),, TGO/
* , YHA (2005 1,;!}? #LAG(200),VAB(12,200), YE(200)
' + BB T
READ(5, 2) ST, 30000
FORMAT (F3. 2311
IF (N .EQ. ™
Iy =

J33T = 700

SMSEC

0.0

YSUMC

SMSEM
YSUMH

SMSER

YSUMR = 0.0 ¢ o,

o] uEI’MEWIﬁW BN

?SUHL =

qmmnmumwmaﬂ

YEUHH

SHMSEE = 0.0

YSUME

0.0

Mz

H+1

PP = 30

KK

n
(=]

DEM = 2.0
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XBAR = 0.0

cvy s1/2.0

K =INT(FLOAT(N/2))
WRITE(8,5) N,M,SIG ,CVV,MM

FORMAT (//,20X,’N ,M,SIG ,CVV,MM’,/ »214,2X,F5.1,2X,F5.2,2X,F5.2)
DO 8 ITII = 1,004

IX = 973253
B(1) = 0.0
B(2) = 0.586
B(3) = -0.
B(4) = 0.0
B(5) = 0.0
B(6) = 0.04
B(T) = -0.070
B(8) = 0.03796 '
B(9) = -0.0014
B(10) = %
B(11) = n.alf:
CALL INITT

- EHJEI’JVIEWIﬁWEJ'Iﬂ‘i

CALL HIBSHGtHH}
m'm\‘mmumwmaﬂ

CALL MISE

CALL REGESS(MM)

CALL MLE

CALL MEAN

CALL MEDIAN

CONTINUE

SMSEC = SMSEC/JJJJ



10

11

12

13

14

15

16

17

18

100
YSUMC = YSUMC/JJJJ

SMSEM = SMSEM/JJJJ
YSUMM = YSUMM/JJJJ
SMSER = SMSER/JJJJ
YSUMR = YSUMR/JJJIJ

SMSEL = SMSEL/JJJJ

YSUML = YSUML/JJJ.
SMSEA =
YSUMA =
SMSEE =
YSUME =
WRITE(8,10)
FORMAT( /72048 " 4 L MPETE #447)
WRITE(8,11) M i
FDRHLT(!ISBI,'Hﬁ 14,2X, M= *,14,2X, HMN= *,14)
WRITE(8,1
FORMAT( ;1y 7777777777
WRITE(8,13) | [5MSE
FORMAT( ///, 2!‘;&'15 5)

mﬁlUEI'JVIEIﬂﬁw BN

FGEHAT( //30X,’% OF ERNOR AR ) QJ
LHARDINUURIINYINY
9

FORMAT( ///,2X,F15.5)

WRITE(&, 18)

FORMAT( //20X,”#%%% BEGIN SUBRUTINE INCOMPETE #%4%”)
WRITE(8,1T)

FORMAT( //30X,’VALUE OF MEAN SQUARE ERROR’)
WRITE(B,18) GSHSEM

FORMAT( ///,2X, F15.5)



19

20

21

22

23

24

27

28

2

w

230

31

32

WRITE(8,19)

FORMAT( //30X,’% OF ERROR

WRITE(B,20)

FORMAT( ///,2X,F15.5)

WRITE(B,21)

FORMAT( //20X, "#%%% B

WRITE(8,22)

FORMAT( //30X,

WRITE(8, 26)

FORMAT( /A20%

WRITE(B, &'

YSUNH

FORMAT( // 4K, "

WRITE(8,28)

ESESEL

ERERRERR R R RET )

RUTINE REGRESSION ###%7)

87

jihor”)

wﬁmmmmw BN

HRITE(E 29)

')

R ANNINUNAINLUINY

?RITE(H 30}

FORMAT( ///,2X,F15.5)

WRITE(8,31)

YSUML

FORMAT( //20X,’##%% BEGIN SUBRUTINE MEAN

WRITE(8,32)

FORMAT( //30X,’VALUE OF MEAN SQUARE ERROR')

WRITE(B,33)

SMSEA

#H47)

101



33

34

35

38

a7

38

39

40

102
FORMAT( ///,2X, F15.5)

WRITE(8,34)

FORMAT( //30X,'#% OF ERROR R R bR ERRRT)
WRITE(8,35) YSUHMA

FORMATC( ///,2X,F15.5)

WRITE(B, 38)

FORMAT( //20X,"# MEDAIN )
WRITE(8,37)
FORMAT( //3(
WRITE(B,38)
FORMAT( //
WRITE(&, 39

FORMAT( /730K, R R )

GO TO 1

sTopP

END M

ZHHHHH@ ﬁﬁ nﬂmj “ﬂ’lﬂﬁﬂ‘*ﬂﬂtc

T sniamInenay

DOUBLE PRECISION E,A,S,B,B1,X,Y,B2,A2,AA,PB,IB,YS

+ » SME, XREG, 51, BB, CC, YB, JB, DD, XEST, YEST, 53
¥ o IX, 1Y

COMMON /REGS/A(12,12),8(12,12),581(12,12) /COEFF/B(12)
* /CONTA/P/CONST
L /XBAR,S1G, SIGM, DEM, 51, CORR

L /DATAX/X(12,200)/SEED/1X, I1X2/SELECT/KK
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89

200

100

¥ #?ARI&BHH,H,HE.HH#HEIGHTIW(Eﬂﬂﬁ!DATEY!Y‘EHE),&EIEDH}

103

fHﬂRHJPBle.ZUﬂ}.AA{IE,EHDJ,IB{12,Eﬂﬁl,EHE{IEJ.IREG(EDD)

¥ IEGH!HHH,HHT!ARE&!BBI12,2ﬂﬂJ,GE(lE,EﬂD},IEETIIE,EDDI

!EST!YBIEﬂﬂ),JH{Eﬂﬂ),DD{EDD!,YEBTIEDG}JFGEISS(IE,121

/YWO/YS(200) /ERR/E(200)

{REM, YSUMM, SMSER, YSUMR, SMSEL, YSUNL,

/WORP/SMSEC, YSUNC,
/WORPP/SHSE
DIMENSION B1 (12 Mi1SS(200)

» YHAT(200) ,XX (12, 200)

W 200), VAB(12,200), YE(200)

DHEAN

il "
/- B — |
— =

=

SIGMA

X(I,d)

DO 200 J =

JﬂHJEJ’JVIEWIiWEI"Iﬂ‘E

Do lﬂﬂ = Z,M2

%ﬁ’}ﬁﬂ»ﬂimﬂﬁ'l?ﬂmﬁﬂ

I I,J) = NORMAL (DMEAN, SIGMA)
CONTINUE
RETURN
END
GENERATE DEPENDENT VARIABLE #
SUBROUTINE DATA
REAL NORMAL



14

13

15

¥

¥

¥

¥

¥

¥

¥

104

DOUBLE PRECISION E,A,S,B,BI.K,T.BE,AE,A&.FB.IB.TS

,SHE,HREE,SI.BB,EC,?B,JB,DD,IEET,?EET,SE

W IX, IY

/CONTA/P/CONST
/XBAR, SIG, SIGM

",: 212 J

DMEAN = XBAR ¢ &

stom EWFJ’JVIEW]?W BN

&
L OSr

COMMON !REGS!&IIE,12),3(12.12).51(12.IE}fCGEFFIH{IEJ

[, CORR

}71?}f

200) /SEED/IX, 1X2/SELECT/KK
sl ) /DATAY /Y (200) , A2 (200)

‘*'-L (12,200),SME(12) , XREG(200)
W2, 200),XEST (12, 200)

KEST(200) /WOR/S3(12,12)

#)7(200), XX (12,200)
MWL) vAB(12,200), YE(200)

ﬂﬁlﬁ)‘lﬂ‘imuﬁﬂﬂmﬁﬂ

0.0

CONTINUE

0.0

CONTINUE

=1'H

= NORMAL (DHEAN, STGHA)
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DO 81 I = 1,H2
DO 92 J = 1,N
SK(I) = SX(I) + X(I,l)

a2 CONTINUE
8X(I) = SX(I)/N

91 CONTINUE

DO 108 J = 1, N

Y(J) = 0.0
DD 105 T =
105 Y{J) = Y(J
108 Y(JI) = Y(J
RETURN
END
C SUBROUTINE ¥

i

SUBROUTINE RANDVIXEEE=0E

IY = IX #%_B5538
IF (IY) 5 ,F’gl
5 IY =1Y + 20§7485%8

v ' ¥

8 Y¥YFL = IY

‘a o/
w AU HINLNINYINT
IX = I‘q!rl N o s
RRIANNIUANINYTAE
END
c FUNCTION NORMAL (DMEAN,SIGMA) DISTRIBUTION #
FUNCTION NORMAL (DMEAN,SIGHMA)
REAL NORMAL
COMMON/SEED/1X, IX2/SELECT/KK

PI = 3.1415928

IF (KK.EQ.1) GO TO 10



CALL RAND(IX,IY,YFL)
RONE = YFL
CALL RAND(IX,IY,YFL)

RTWO

YFL

ZONE

1l

SQRT (-2#ALOG (RONE) ) #COS( 24PI#RTWO)
ZTWO

:
§

(Z#PI#RTWO)

NORMAL =

KK

n
[

RETURN
10 NORMAL

KK = 0

RETURN

END

SUBROUTINE I
SUBROUTINE INVS(H2
DOUBLE PREWS ’
DO 20 K = ?;

.&(I,IJ = -'1 I: f'ﬂ“{,

B AnanSweans
; Aiaadsafinningnas

DO 10 I

i
(—y
-
=
[3=]

DD 10 J

]
(=
-
=
na

IF (( I - K)%(J - K)) 9,10,9
9 AL = A(LJ) - ALK * ACK,D)
10 CONTINUE

DO 20 J = 1,M2

IF (4 - K) 18,20,18

108



18

20

25

'ﬂ WA RN I

107

ACK,J) = -ACK,J)¥AK,K)
CONTINUE ’
DO 25 1 = 1,M2
DO 25 J = 1,M2
ACL ) = -A(L, D)
CONTINUE
RETURN
END
SUBROUTTNE M0 a5, 158 SWSSING  *
SUBROUTINE
REAL MM1 _
DOUBLE PRE#5 B, (9.0 .5, 18, s
¥ fid | M\ 7B, DD, XEST, YEST, 53
*
COMMON /REGS/A(12, $1(12,12) /COEFF/B(12)
* A
* ’ 4
¥ | » 2004/dSEED/ X, 1X2/SELECT /XK
¥ /VARI®RAN, M, M2, MM/ WRLGHT /W (200) /DATAY/Y(200) ,A2(200)
¥ ﬂuﬂ'q(mﬂm3?ﬂﬂ’]mim SME(12),XREG(200)

JCDHIHHI'I HHY!&REA&B{JE 2(]015 ﬁﬂ.’! ]{“I'UE 200}

HISEIIE.IEJ

* /WORP/SHSEC, YSUMC, SMSEM, YSUMM, SMSER, YSUMR, SHSEL, YSUML

/YWO/YS{200) /ERR/E(Z00)

¥ /WORPP/SMSEA, YSUMA, SHSEE, YSUME
DIMENSION B1(12),B2(12),IPLAG(200),MISS(200)
¥ »COUNT(15), ICOUNT(15),58X(200),YHAT(200),XX(12,200)

# » YHA(200) , JCOUNT(200) , JPLAG(200),VAB(12,200),YE(200)

¥ »EE(12, 200)



1502

1400

17

18

150

nmﬂ'amnimumwmaﬂ

211

350

MMO = O

RMO = 0.0

DO 1802 K2 = 1,10
ICOUNT(K2) = D

DO 1400 I = 1,M2

DO 1400 J = 1,MMM

IB(I,J) = 0.0

8

(HM1 #*

RMO = (MM1

IF(N.GT.100)
DO 211 1 =

DO 111 J Vi
CALL RAND( 1Y,

= INT(P 4 REL

:mﬁl umnﬂmwmn‘:

IE(I

GDHTIHUE
CALL DUPL(N,M2Z,MMM,IB,P,IX)

DO 350 1 = 1,H2

DO 350 J = 1,N
PB(I,J) = 0.0
CONTINUE

DO 360 I = 1,M2

108



C

DO 360 J = 1,MMM

PB(I,IB(I,Jd)) = 1.0

360 CONTINUE
DO 400 J = 1,N
JI =0
DO 390 I = 1,M2

IF (PB(1,J).EQ.1
390 CONTINUE

IPLAG(J)

ICOUNT(JJ + 1

400 CONTINUE
RETURN
END
SUBROUTINE
SUBROUTINE DUPL (N, % :;::._'-Qr

DIMENSTON ~RADJ

5  CALL SOR ""':7.
DO 200 T = hmue
KOUNT (1) = 0 & &n /

114 Eld NEINIIWEINTD
Do 1 qi. )
11 = = L7

« PAAINTUUNINAY
IF (LL.GT.MMM) GO TO 200
IF(IADD(I,L).GT.IADD(I,LL)) GO TO 100
IF(IADD(I,L).LT.IADD(I,LL)) GO TO 100
CALL RAND(IX,IY,Y)

IYY = INT(Y ¥ P)

IF(IYY.GT.N.OR.IYY.LE.O) GO TO 10

IADD(I,LL) = 1YY

109



110
KOUNT{(I) = KOUNT(I) + 1

IT =11 +#1

GO TO 10
100 CONTINUE
200 CONTINUE

DO 400 I = 1,M2

IF (KOUNT(1).GT.0)
400 CONTINUE
RETURN
END
SUBROUTIN
SUBROUTINE
DIMENSION I
menz = o - &
DO 300 T = 1,M2"
DO 200 L o,
L3 = L + ;
DO 100 L2 =1l3,MH

IF(IADDAI,L) . EBEKADD(I,L2)) Q& TO 10

« BUEAINININEINT
iﬁﬁ‘ isH N Ingnan

100 CONTINUE

200 CONTINUE

300 CONTINUE
RETURN

END



111
c SUBROUTINE ESTIMATE POSITION OF MISSING +
SUBROUTINE COMP
REAL NORMAL
DOUBLE PRECISION E,A,S,B,B1,X,Y,B2,A2,AA,PB,IB,YS
¥ » SME, XREG, 51, BB, CC, YB, JB, DD, XEST, YEST, 53
L o IX, 1Y

COMMON /REGS/A(12, 1(12,12) /COEFF/B(12)

*
*
" EED/IX,1X2/SELECT/KK
¥ n DATAY/Y(200),A2(200)
" 2,200),SME(12) ,XREG(200)
¥ /CON/MMM - 200 ERCUQ, 200), XEST (12, 200)
* '-" 4 ' BOVRYEST (200) /WOR/S3(12,12)
¥ /YWO/YS) f:",-”
* » SHSER, YSUMR, SHSEL, YSUNL
*

DIMENSION '. = (200)

. ) !

CDU#TIIE) IEGUNT{ISI 5X(200),YHAT(200),XX(12,200)

P AR o

i%ﬂﬁi?}?ﬁuwﬁaﬂawaﬂ

1189 AA(I,Jd) =

|
(=]
-
=

DO 1180 J = 1,N

1180 AA(1,J) =1.0

DO 118 J 1,N

DO 117 I = 2,M2

AACT,0) = X(I,d)



C

117

118

1201

1100

1200

140

1486

»QRARII HUNAIREAR B -

145

CONTINUE
CONTINUE
CALCULATE X'X
DO 1201 T = 1,M2
DO 1201 J = I,M2

S(I,J) = 0.0

DO 1200 I = 1,M2
DO 1200 K =
SIK =
DO 1100 J 5
SIK =

5(1,K)

]

S(K, )

DO 140 I =
DO 140 J =

AL, 0

AL Sli

DO 145 K =1}2

B *ﬁ*ﬁ&l%ﬂﬁﬂ'ﬁw BN

HRITE( »150)

CONTINUE
CALL INVS(M2,A)

CALCULATE X’Y FOR SUBROUTINE OLS COMP
DO 1202 I = 1,M2

DO 1202 J = I,M2

1202 s3(I,J) = 0.0

FOR SUBROUTINE OLS COMP #

¥

¥

112



113
Do 120 1 = 1,M2

DO 120 K = 1,M2

SIKK = 0.0
Do 110 J = 1,N
110 SIKK = SIKK + AACT,J0% Y(I)
S3(I,K) = SIKK
120 S3(K,I) = SIKK
FIND L e
DO B0 I
60 B2(I)
DO 50 L
DO 50 I
DO 50 J
50 B2(I)
DO 1131
YHAT (J)
YS(J)
1131 CONTINUE
DO 1121 J -1,3
BN NN
fHﬁT{J?W YHAT(J) + A(I,J) # BgA]
'asmmmmum'mmaﬂ
1111 HTIHUE
1121 CONTINUE
SE =
Do 1022 1 =1,N
SE = BE + (Y(I) - YHAT(I)) %% 2
1022 CONTINUE

SMSEC = SMSEC + SE/(N-M-1)



C

DO 2341 J = 1,N
2341 YSUMC = YSUMC + (ABS((YS(J) - YHAT(J))/YS(J)))
RETURN
END
SUBROUTINE ESTIMATE POSITION OF MISSING WITH MISE #

SUBROUTINE MISE

REAL NORMAL

DOUBLE PRECISI WS-t p g B2, AL, PB, B, YS

114

' §,JB, DD, XEST, YEST, 53

'

COMMON /REGS// BB A 12) /COEFF/B(12)
) 7
* ) T
' {1 {08 /SEED, T, IX2/SELECT/KK
* /W(200) /DATAY/Y(200) ,A2(200)
. 13GR) b (f2, 200) , SHE(12), XREG(200)
v ICON/ATR )o), XEsT(12,200)

" JESEIYB (20075 JB0R00M DD 200) , $45T (200) /WOR/S3(12, 12)
' /YWO0/$32000) /ERR/E (206)
* ﬂvu&ls’;m nﬁ Mw ;urm SMSEL, YSUML

'31. SCXLR I o) 0T

»COUNT(15), ICOUNT(15),8X(200), YHAT(200) ,XX(12,200)
¥ » YHA(200) , JCOUNT(200), JPLAG(200),VAB(12,200),YE(200)
¥ »EE(12,200),YM(200),YN(200)
DD 1189 I

1,H2

DO 1189 J = 1,N-MHM
1189 AA(I,J) =0.0

DO 1180 J

i

1, N-MHH



1180

24

23

1201

AAC1,J) = 1.0

CONTINUE

DO 23 I = 2,M2
T = 0.0

DO 24 J = 1,N

IF(PB(I,J).EQ.1.0) GO

T=T#+1

AACT,T)

YM(T)

YW(T)

CONTINUE
CONTINUE

CALCULATE

DO 1201 I

Do 1201 J

n
—
-

S(I,d) = 0
DO 1200 1L

DO 1200 X :‘.HE

0 lﬂual.a.mmswmm

1100 SIK = SIK + AACTE J)#AACK, Jion

%ﬁ’]ﬁﬂﬂiﬂmﬁﬂﬂmﬁﬂ

1200 E(I,II = BIK

c

140

CALCULATE INVERSE MATRIX OF X’X FOR MISE
DO 140 I = 1,M2
DO 140 J = I,M2

ACLLD = S(I,D

A(J,T) =

1
7]
bt

-
ey
-

DO 145 K = 1,M2

115



116
IF ( ACK,K) ) 145,146,145

146 WRITE(8,150)

150 FORMAT(’A(K,K) HAS ZERO ON DIAGONAL CANNOT USE MATRIX *)
5TOP

145 CONTINUE

CALL INVS(M2,A)

CALCULATE X'Y ¥
DO 1203 I
DO 1203 J
1203 S3(1,J) =
DO 120 1
DO 120 K
SIKK
DO 110 J
110 SIKK
S3(1,K)
120 S3K,1) §
FIND JljEAST S8 | T c
DO 60 I = 1,Hg o

o azmﬂumwsmwmm

Do 50 = 1,1

ammmmumwmaﬂ

DO 50 J = 1,M2

50 B2(I)

B2(I) + A(I,J) » S3(J,L)
DO 1131 J = 1,N

YHAT(J) 0.0

1131 CONTINUE
DO 1121 J =1,N

DO 1111 T =1,M2



1111

1121

lo22

2341

YHAT(J) = YHAT(J) + X(I,J) % B2(I)
CONTINUE

CONTINUE

SE = 0.0

DD 1022 T =1,N

SE = BSE + (Y(I) - YHATRW

CONTINUE
SMSEM =

DO 2341 J
YSUMH = W/ YS(I)))
RETURN

END

SUBROUTINE L+
SUBROUTINE

REAL NORMAL

DOUBLE PREZLIS PH, IB,YS

4,DD, XEST, YEST, S3
L

COMMON /REGS/M 2,12),5(12, 124

* ﬂ uggmﬂﬂiﬁltlﬂﬁzﬂﬂﬂﬂﬁ'fﬂﬂzi

rxann S1G slananu s

am AN NN LA L crncen

/VARIAB/N, M, M2, MM/WEIGHT/W(200)/DATAY/Y(200),A2(200)

117

* /WORK/PB(12,200),AA(12,200),1B(12,200),SME(12),XREG(200)

* /CON/NMM, HMY/AREA/BB(12, 200),CC(12,200) ,XEST(12,200)

¥ /EST/YB(200),JB(200),DD(200),YEST(200) /WOR/S3(12,12)
¥ /YWO/YS(Z200) /ERR/E(200)
¥ /WORP/SMSEC, YSUMC, SMSEM, YSUMM, SMSER, YSUMR, SMSEL, YSUML

¥ /WORPP/SMSEA, YSUMA, SMSEE, YSUME



118
DIMENSION B1(12),B2(12),IPLAG(200),MIB5(200)

¥ » COUNT(15), ICOUNT(15),5X(200),YHAT (200) ,XX(12,200)

* » YHA(200) , JCOUNT(200) , JPLAG(200),VAB(11,200),YE(200)
L ,EE(11,200),RX(200),YR(200),XRE(12,200),YRE(200)

¥ »RREG(12,200)

CHEREER bR brbRhhhh bbby FREERR R Rk

BO = 0.0
DO 1800 I
DO 1800 J =
1800 BB(I,J)
DO 180 J

180 BB(1,J)

Do 17 1

L =10.0

DO 18 J
IF(PB(1,I L7
L=L+1

BB(I,L)

B UIINENINENS
: qﬂﬁmnmumwmaﬂ

Do 210 = 2,H2
210 RX(I) = 0.0
Do 21 I = 2,M2

Do 22 J = 1,N-HMM
RX(I) = RX(I) + BB(I,J)
22 CONTINUE

RX(I) = RX(I)/(N-MMH)



21

261

199

1588

158

509 SUHIRI?ISlJJEJ;;J1‘ﬂLiﬂlj(l

510

197

CONTINUE
DO 261 J = 1,N-MMN
YREG = YREG + YR(J)
CONTINUE

YREG = YREG/ (N-MHM)
DO 189 I = 2,M2

DO 198 J

XRE(I,J) =

YRE(J)

CONTINUE

SUMXRE

DO 510 I

B1(I)

DO 509 J = {UN-MMN

B1(I) Bl +
B2(1) = B

Dﬂ 197 I = 2,M2

BOX = BOX +(B2(I)#RX(I))

CONTINUE
BO = YREG - BOX
DO 19 I = 2,M2

Do 20 J = 1,N

IF(PB(I,J).NE.1.0) GO TO 20

JNTihs
wa&?ﬁ“mumwmaa

119



20
18

249

2401

25
24

23

1203

1101

1201

RREG(I,J) = ((Y(J)= BO))/B2(I)
CONTINUE
CONTINUE

DO 249 1

1,M2

DD 249 J

]
—
-
=

AACT,J) =
DO 2401
AAC1,J) =
DO 23 1 =

DO 24 J =

AACT,d)

n

Go TO 24

AACI,J) = RRES
CONTINUE
CONTINUE
DO 1203 T 1;'
DO 1203 J =i, N2

S(I,Jd) =

mﬂumwﬂmwmm
ﬁ“ﬁaﬁmmumwmaﬂ

DO 1101 J = 1,N

SIK = SBIK + AACT,J)®AA(K,J)
5(I,K) = BIK
S(K,I) = SIK

CALCULATE INVERSE MATRIX OF X'"X FOR REGRESS #

DO 1400 I = 1,M2

DO 1400 J =I,M2

120



121
A(I, DD

I

S(1,I)

1400 AW, TID

S(I,d)
DO 1450 K = 1,M2
IF ( ACK,K) ) 1450,1460,1450

1460 WRITE(8,1500)

DIAGONAL CANNOT USE MATRIX ")

1500 FORMAT(' A(K,K) HAS ZEL{ ’
STOFP
1450 CONTINUE
(& CALCULATE
Do 1204 T =
DO 1204 J =1

1204 S1(I,J) =04C

DO 120 1 =4
DO 120 K = 1,
SKKK = 0.0
DO 110 J =g 1,}

110 SKKK = sS{¥j
S1(I,K) =l BKKK

120 S1(K,I) = SKfKes

: ﬁuﬂam&mw BN .
’ 'ﬂﬂ']&\‘lﬂ‘iﬂlﬂﬁ']’)ﬂﬁl']ﬁﬂ

DO 50 L = 1,1
DO 50 I = 1,M2
DO 50 J = 1,M2
50 B2(I) = B2(I) + A(I,J) % S1(J,L)

C FIND ESTIMATE PARAMETER c
DO 1131 J = 1,N

YHAT(J) = 0.0



1131

111

112

10

2341

122
CONTINUE

DO 112 J =1,N

DO 111 1 =1,M2

YHAT(J) = YHAT(J) + AACI,J) #% B2(I)
CONTINUE

CONTINUE

SE = 0.0

DO 10 I =1,N
SE = SE + ¢
CONTINUE
SMSER =
DD 2341 J ﬁ
YSUMR = Y§ WS

RETURN

END

SUBROUTINIL % )
REAL NORMAL ||

DOUBLE PRECISMONSE,A,S,B,B1

* FJI u E' q,mﬂmfﬂ:ﬂ:‘jﬁi :;:, YEST, 53
AARIEBIANINY,

/CONTA/P/CONST
L /XBAR, S1G, SIGM, DEM, ST, CORR
¥ /DATAX/X(12,200) /SEED/IX, IX2/SELECT/KK
¥ HYARIABIH,H.HE,HH!HEIEHT!F{EHHIJDATAT!?(EHD!,AE(EOD]
* !HDRIHPE{12.Eﬂﬂ],A&flE,Zﬂﬂ!.IB(!E,EDD).SHEIIE}.IREG(EDB)

¥ ICﬂHIHHH,HHT!&REAIBB(JE,ZGHI,CB(IE,EDﬂl,IEST{IE,EﬂDJ

¥ IEST!TBIEDD},JBIEDG},DDIEDBJ,YEETIEDHJIHGR!EEIIE,12}



123

¥ /YWO/YS(200) /ERR/E(200)
* /WORP/SMSEC, YSUMC, SMSEM, YSUMM, SMSER, YSUMR, SMSEL, YSUML
¥ /WORPP/SMSEA, YSUMA, SMSEE, YSUME

DIMENSION B1(12),B2(12),IPLAG(200),MISS(200)
* » COUNT (15), ICOUNT(15),5X(200), YHAT(200),XX (12, 200)

* » YHA(200),JC0 Yhgy), JPLAG(200),VAB(12,200),YE(200)

¥

YMLE

n
=
=

STY = 0.0
CALL MISSY
DO 170 1

DO 170 J

170 cciI,Ja

DD 17 1

Do 18 J

n

IF(PB(I,J

cC(I1, ) =47
18 CONTINUE ||

"

17  CONT

- BUEINENINYINT
AN INNMINGIAY

0
9
IF(CC(I,J).EQ.0.0) GO TO 1711
L=L+1
EE(I,L) = CC(I,J)
1711 CONTINUE
DO 800 I = 2,M2
BDD SX(I) = 0.0

Do 21 1 = 2,M2



21

269

2690

26

DO 22 J = 1,N-MMM

SX(I) = SX{I) + EE(I,J)
CONTINUE

SX(I) = SX(I)/(N-MMM)
CONTINUE

ESTIMATE Y FOR SUBRO

CONTINUE
DO 2690 J -
STY = sTY/
CONTINUE
YST = h{
DO 268 J V.
YMLE = YMLEL} YE(

““‘@ﬁummsmwmm

qﬁm&mmumwmaﬂ

28

280

IEST{I J) = (EE(I,J) - SK(I)
CONTINUE

DO 280 J = 1,N-MMN

YEST(J) = (YE(J) -YMLE)
CONTINUE

DO 2801 J = 1,N

YES(J) = (Y(J) - YST)

124



c

c

125

2801 CONTINUE

FIND LEAST SQUARE (B) c
SUMYES = 0.0
DD 510 I = 2,M2
B1(I) = 0.0

DO 509 J = 1,N-NMN

B1(I) = B1(I) + (

509 SUMYES = SUMYE ety

510 B2(I) =B

61

63

66
65

64

FIND
DO B1 1T =
UX(I) = SX
CONTINUE
DO 62 T = 1,M!
DD 62 J
AACT, ) =
DO 63 J

- Al angningns
{RIATSEAM TN &Y

GO TO B5
AACI,J) = UX(I)
CONTINUVE
CONTINUE
CALCULATE X'X FOR SUBROUTINE OLS MLE #
DO 1204 T = 1,M2
DO 1204 J = I, M2



1204

1100

1200

140

148

150

145

1205

110

S(I,Jd) =0.0

DO 1200 I = 1,M2
DO 1200 K = I, M2
SIK = 0.0

DO 1100 J = 1,N

SIK = SBIK

S(1,K)

SIK

S5(K,I) = BIK
CALCULATE
DO 140 1 =
DO 140 J =

AT D) =

"
2}

ACT, T
DO 145 K =
IF ( ACK,K) ) 145, T

WRITE(8, 15§
-

FORMAT (A L7

STOP

¥

CONTI

Do 1205 J = I, M2
83(1,J) =0.0

DO 120 T = 1,M2
DO 120 K = 1,M2

SIKK = 0.0

po 110 J

1,N

SIKK = SIKK  + AACI,D ¥ Y(D)

T USE MATRIX *)

e BUEANENTNEINS

B Nk 04 i) (FTREE

128



120

60

50

1131

1111

1121

53(1,K) = BIKK
S53(X,I) = SIKK
FIND LEAST SQUARE (B) c

DO B0 I

1,M2

B2(I) 0.0

Do 50 L

1,1

Do 50 1

DO 50 J

B2(I)

n

CALCULATE HEj
DO 1131 J = 1
YHAT(J) = O,
CONTINUE
DD 1121 J
DO 1111 T =
YHAT(J) =

CONTINUE &0

T
]

CONTINUE

AUt Ingningns

~ARTAH It

2341

SHSEL = SMSEL + SE/(N-M-1)

DD 2341 J = 1,N

YSUML = YSUML + (ABS((YS(J) - YHAT(J))/YS(J)))
RETURN

END

SUBROUTINE ESTIMATE POSITION OF MISSING WITH MEAN *

SUBROUTINE MEAN

127



12s
REAL NORMAL

DOUBLE PRECISION E,A,S,B,B1,X,Y,B2,A2,AA,PB, IB, YS
¥ ,SHE,IREG.SI,EE,EE,YB.JB,DD,IEST,?EET,SE
¥ o IX, 1Y

COMMON /REGS/A(12,12),5(12,12),81(12,12)/COEFF/B(12)

¥ /CONTA/P/CON

" S 00) /SEED/ IX, TX2/SELECT /KK

¥ /VAR “"‘3\ ) /DATAY/Y(200),A2(200)

" B (12,200),SME(12) , XREG(200)
v+ rcon/uil, il S fa RN 200>, XEST (12, 200)

¥ ' (200) /WOR/S3(12,12)

#

* YSUM, SMSER, YSUMR, SHSEL, YSUML

¥ INORPP/ SHSER

DIMENSION B1( S§200)

ol

¥ AT (200), XX (12, 200)

' » Y (2007, TCOUNME0Y, U PLAG (4 , vaB (12, 200), YE(200)
»EE(€22200)

0 mﬂruﬂﬂﬂﬁlﬂiw eI

EI(IJ =

Iu-,-'iuﬁ&ﬁ\'iﬂ‘ifuﬂﬁ’]?ﬂmﬁﬂ

Dﬂ 91 1 = 2,H2
DO 82 J = 1,N
IF (PB(I,J).EQ.1.0) GO TO 92
SX(I) = 8X(I) + X(I,D
82 CONTINUE
SX(I) = SX(I)/(N-MMM)

91  CONTINUE



1239
DO 1189 I = 1,M2

DO 1189 J = 1,N
1189 AA(I,J) =0.0

DO 1180 J = 1,N
118D AA(1,Jd) =1.0

Do 118 J

]
=
Ll
=

DO 117 1

AACTL ) =

G0 TO 117

220 AACI,D) =
117 CONTINUE
118 CONTINUE
c CALCULATE X Bis HEAN +
DO 1205 I = 1,

DO 1205
1205 S(1,0) =08 = Y]

i

DO 1200 I =Lf, M2 '.':

bo 12

F’iuﬂﬁwﬂmwmn‘:
mﬂﬁ%ﬁﬁimmwmaa

S(I,K) =
1200 S(K,I) = SIK
C CALCULATE INVERSE MATRIX OF X’X FOR MEAN ¥

DO 140 I = 1,M2
DO 140 J =1,H2Z

ACL,D) S(I,J)

140 ACJ, ID 5(I,J)



130
DD 145 K = 1,M2
IF ( A(K,K) ) 145,148,145
146 WRITE(8,150)
150 FORMAT(’A(K,K) HAS ZERO ON DIAGONAL CANNOT USE MATRIX ')
STOP

145 CONTINUE

CALL INVS(MZ2,0)

CALCULATE X'Y *
Do 1206 1
DO 1206 J
1206 S3(I,J) =
DO 120 I
DO 120 K =
SIKK
DO 110 J = 1,N '
110 SIKK  =.§
$3(1,0) 17
120 S3(K,I) = f:.x
FIND LNABL SQUARE (B)Qs
0 BaﬁIiIJEJ’JVIEIW‘a’WEl"Iﬂ‘S
B2(I) =
%ﬁﬁﬂ\iﬂimﬂﬁﬂﬂmﬁﬂ
no 50 T = 1,M2
DO 50 J = 1,M2
50 B2(I) = B2(D) + A(I,J) # S3(J,L)

DO 1131 J = 1,N

YHAT(J) = 0.0
1131 CONTINUE
DO 1121 J =1,N



1111

1121

1022

2341

DO 1111 T =1,H2

YHAT(J) = YHAT{(J) + AA(I,J) % B2(I)
CONTINUE

CONTINUE

SE = 0.0

DO 1022 I =1,N

S5E = BSE + (Y(D)
CONTINUE

SMSEA = 8
DO 2341 J =
YSUMA = CICRRE]
RETURN

END

F =
SUBROUTTNE MEDIAN ot 2

REAL NORMA e

DOUBLE PREYS i )PB, 18, YS

¥ 1 B®, CC, YAlIB, DD, XEST, YEST, §3
+IX,1Y
mumﬂ:u&l'}iﬂ HAITHUINT e
rmmuwmnsﬁ

QW'] BIARAUNIANYAY

/DATAX/X(12,200)/SEED/IX, 1X2/SELECT/KK
* /VARIAB/N, M, M2, MH/WEIGHT/W(200) /DATAY/Y(200),A2(200)

131

L /WORK/PB(12,200),AA(12,200),IB(12,200),S4E(12),XREG(200)

¥ /CON/MMM, MMY/AREA/BB(12,200),CC(12,200),XEST(12,200)

* /YNO/YS(200) /ERR/E(200)

* /WORP/SMSEC, YSUMC, SMSEM, YSUMM, SMSER, YSUMR, SMSEL, YSUML
¥ /WORPP/SMSEA, YSUNA, SMSEE, YSUME



1135

1134

114

223

113

L

¥

¥

*

/W05/54(12,12)

DIMENSION B1(12),B2(12),IPLAG(200),MISS(200)

» COUNT (15), ICOUNT(15),SX(-200), YHAT(200) ,XX(12,200)

» YHA(200), JCOUNT(200),JPLAG(200),VAB(12,200),YE(200)

»EE(12,200)
CALL SORTME

NH

N-MMH
ND

NM/2
NI = ND
DO 1135
DO 1135
CC(I,d)
DO 1134
cc(1,d)
Do 1131
L = 0.0
DO 1141

IF (PB(T,JbkQ.1.0) GO™IE

U ANgninyns

RN TR NN INNA Y

DO 113 I = 2,M2

IF (NI.NE.NH) GO TO 223

SHME(I) = (CC(I,ND+1) + CC(I,ND))/2
GO TO 113

SME(I) = CC(I,((NM+1)/2))
CONTINUE

DO 1151 I = 1,M2

132



133
DO 1151 J = 1,N

1151 AA(T,J) 0.0

DO 1150 J = 1,N

1150 AA(1,J) = 1.0
DO 115 1 = 2,M2
D0 118 J = 1,N

IF (PB(I,J}.EQ.
AACT,J) =

G0 TO 116

225 AACI,d) =
116  CONTINUE
115 CONTINUE
c CALCULATE
DO 1208 I =

DO 1206 J = I,

1206 S(I,J) =0
D0 1200 107

DO 1200 K =}, M2

- EUlAngningns
"R T Ing 4

1200 S(K,I) = SIK

c CALCULATE INVERSE MATRIX OF X’X FOR MEDIAN #
DO 1431 I = 1,M2
DO 1431 J =I,M2
1431 A(I,J) = 0.0
DO 140 T = 1,M2

DO 140 J =I,M2



134

ACL,I) S(I,0)

140 A(J, D)

S(I,d)

DO 145 K = 1,M2

IF ( A(K,K) ) 145,146,145
146 WRITE(8,150)

150 FORMAT( A(K,K) HAS ZER DIAGONAL CANNOT USE MATRIX ")

STOP 1 ’ ""‘l
145 CONTINUE — /
CHERERRRERRERREN S irrir*fﬁifu‘.; e
CALL INVS(HZ, A » ‘
c CALCULATE" *
DO 1207 T
DO 1207 J =
1207 S4(I,J) =0.0
po 120 1 = 1,
DO 120 K aul,Hami
SIKK '
po 110 J = WjN
110 SIKK = SIHR o + AACI, D) @A)
smﬂ Vthd V) FJVI?W eN9
120 S4(K I) =
cmfolﬂ'lﬁ mﬁmuma LIETRY- X TR
Dﬂ B0 I = 1,M2
80 B2(I) = 0.0
DO 50 L = 1,1
DO 50 I = 1,M2
DO 50 J = 1,M2
50 B2(I) = B2(D) + A(I,J) % S4(J,L)

c CALCULATE MEAN OF Y FOR C.V. +



1139

1111

1121

1022

2341

135
DO 1138 J = 1,N

YHAT(J) = 0.0
CONTINUE

DO 1121 J =1,N

DO 1111 T =1,M2
YHAT(J) = YHAT(J) +
CONTINUE
CONTINUE

SE = 0.0

DO 1022 J
SE = SE +
CONTINUE
SHSEE =
DO 2341 J =

YSUME = YSUME +" (AREESSCS8mglr (1)) /Y50 )
RETURN ¥4

END 7 o
SUBROUTINE | }fo I
SUBROUTINE SONTME

- ﬂ%ﬂ?ﬂﬂﬂ‘iﬂﬁl’]ﬂ'ﬁ

nuunLE PRECISION E,A,S¢B,B

ﬂmmﬂmm WA, .

» IX, 1Y
COMMON /REGS/A(12,12),5(12,12),51(12,12)/COEFF/B(12)
/CONTA/P/CONST
/XBAR, S1G, SIGM, DEM, ST, CORR
/DATAX/X(12,200) /SEED/IX, IX2/SELECT/KK
/VARIAB/N,H, M2, MM/WEIGHT/W(200) /DATAY/Y(200),A2(200)

HCGH!HHH,HHY!ARE&IBBIIE.EDUJ,CCIIE.EDE),IEST(IE,EDH)



1386

L /EST/YB(200),JB(200),DD(200),YEST(200)/WOR/S3(12,12)
* /YWO/YS(200) /ERR/E(Z00)

¥ /WORP/SMSEC, YSUMC, SMSEM, YSUHMM, SHSER, YSUMR, SHSEL, YSUML
* /WORPP/SMSEA, YSUMA, SMSEE, YSUNME

DIMENSION B1(12),B2(12),IPLAG(200),MISS(200)

* ,COUNT (15), ICQIRl A 45) , SX (200), YHAT(200) , XX (12, 200)
¥ ﬁmauw,vuuz,znnr,mmum
" . :

K=N-1

DO 51 =

DO B J =

L=J+1

DO 100 O =

IF (X(I1,J).LETX(

SAVE = X(I,J)

13 0 ) I
X(I,0) = Y )
100 CONTINUE .| I

L e BUEINENTNYINS
FRINNIUUNINYINY

C GSUBROUTINE TO FIND THE POSITION OF MISSING OF Y %
SUBROUTINE MISSY(MM1)
REAL HM1
DOUBLE PRECISION E,A,S,B,B1,X,Y,B2,A2,AA,PB,IB,YS
L » SME, XREG, 51,BB, CC, YB, JB, DD, XEST, YEST, 53
¥ s IH,IY

COMMON /REGS/A(12,12),8(12,12),51(12,12)/COEFF/B(12)



137

+ /XBAR,51G,SIGH, DEN, ST, CORR

¥ /DATAX/X(12,200)/SEED/IX,IX2/SELECT/KK

¥ /VARIAB/N,H, M2, MM/WEIGHT/W(200) /DATAY/Y(200),AZ({200)

¥ /WORK/PB(12,200),AA(12,200),IB(12,200),5ME(12),XREG(200)

¥ /CON/HMH, NMY/AREA/BB(12,200),CC(12,200),XEST(12,200)
L] /EST/YB(200)

tiv ,DD(200) , YEST(200) /WOR/S3 (12, 12)
* /YWO/YS L2 5 ] 2
" IWORP /St C, QM S it SER,, YSUNR, SHSEL, YSUL,
DIMENSION B1! Wiss (200)
' Condl A S fi (W), YHAT (200, XX (12, 200)
' 2003, VAB(12, 200) , YE(200)
¥
DO 1902 K2
1902 JCOUNT (K2)
P = 100.

IF(N.GT. ﬁﬂ

DO 111 J =

"’”"‘#jﬁilm:ﬁﬂmwmm
PRI At

111 CONTINUE

211 CONTINUE
CALL DUPL{N,M2,MMN,JB,P,IX)
DO 350 4 = 1,N
YB(J) = O.

350 CONTINUE

DO 360 J = 1,MMM



360

400

90

YB(JB(I)) = 1.0
CONTINUE

M1 = M2-1/2

DO 400 J = 1,N
JI =0

IF (YB(J).EQ.1.0) JJ . &h

JPLAG(J) = JJ
JCOUNT(JJ + 1) el T (g J § gt
_ " 1 -
CONTINUE
Do 90 J = 1
pD(J) = 1.0
RETURN

END

-y

£,
J

AULINENTNYINS

AN IUAMINYAE

138
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