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(Random Number)

9 «
VAX-11/750 s
YFL = RAN (IX)
YFL
IX
: NORMALL
ERD. 2
X = =1 1
12

Aystem/SO0©  Scientific Subroutine Package
Version Il p.77-78.

(0.1]

(360A-CM-03X)
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X
RDi
K ' RDi 0
X
k (infinity)
12
X = 2RD - 6.0
il A=l

X" = Xx§+AM

SUBROUTINE NORMAL (DMEAN, SIGMA.X)
A = 0.
DO 50 I = 1,12
YFL = RAN(IX)
A = A+YFL
50  CONTINUE
X = (A6)'SIGMA+DMEAN
RETURN
END

94
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! ! A B1
#
f(x) = —-— 1 a<X<h
a-a
y( ! [AB] '«? Inverse
Transformation
F(x) = 3 f(x) dx
=/ 3L dx
1 /] X
- h-a a
X-a
h-a
X = at (b-a) F(x)
F(x) y ! (0,1) (Gibbon 1971:23)
F(x) YFL RAN RAN
I ' 10,1] !
! (a,b]
SUBROUTINE UNIFRM (A ,B,X)
YFL = RAN(IX)
X = A+(B-A) * YFL
RETURN

END
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()
f(x) = ,-EB<x<+0m
P(1+e ] p } a,P>0
vis Inverse Transformation
F ( P) d
X =
) -0 [X-ax 2 !
P(l+te " * }
(")
= d(f
N (20L) 2 Lt
(e 1)
' () 2 d (e " Up
(Ve )
1+e (/P) D
1+e ( P)



=) h*1 nlf >

a+ P[In(F(x)) - In(I-F(x)) ]
a+ P ( In(YFL) - In(I-YFL) ]
, [0,1]

SUBROUTINE LOGIST (ALPHA, BETA, X)
YFL = RAN(IX)
= ALOG(YFL) - ALOG(L.YEL)
X = ALPHA + *BETA
RETURN
END

YFL

97



X) = 2p® A

Inverse Transformation

-00

f)

—h
—
>
~

I

><1><

I~ I

f(x)dx + /Ox f(x)dx

VP

2" g (i

Xx/p

I ( 2F(X) 1
PI T2+ In(F(X)) ]

- U< X< P

X<0

98



2[1-F(x)]
In 2+ In [I-F(x)]

- P2+ In (I-F(x))]
- P12+ In(1-YFL)]



L-p

10

11

15

| |
SUBROUTINE DOUBLE (ALPHA, BETA, X)
YFL = RAN(IX)
IF (YFL- 05) 10, 10 111
X = BETA * [ALOG (2.) + ALOG (YFL)]
GOTO 15
Y= AOG (2) + ALOG (1. - YFL)
X=-1, ¢« BETA *y
RETURN
END

! (Ramsay 1977)
1
F o= (Lp) N[ ,62)+pN( 1262)
X ! N(y 62)
N  Q262) P
62 I
C !

100
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SUBROUTINE SCNRML (c,p,DMEAN, SIGMA IX)
CSIGMA =  C*SIGMA
YFL = RAN(IX)
IF(YFL-P)10,10,11
10 CALL NORMAL (DMEAN, CSIGMAX)

GOTO 15
11 CALL NORMAL(DMEAN, IGMA.X)
15 RETURN

END

(Sampling with replacement)

(probability) = A N

[0.11

(Cumulative Probability)

3, [0,1)



O ©o N o o1 & W P e

—
o

0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
©.10
0.10

3

=0.18
= 0.55
=0.12

0.10
0.20
0.30
0.40
0.50
0.60
0.70
0.80
0.90
1.00

0.01-0.10
0.11-0.20
0.21-0.30
0.31-0.40
0.41-0.50
0.51-0.60
0.61-0.70
0.71-0.80
0.81-0.90
0.91-1.00

102



103

SUBROUTINE WR(x)
D030 J = 11
YFL = RAN(IX)
DO 10 | = LN
IF ((YFL GT. PP (1-1).AND(YFL .LE. PP(I)) THEN
X()) = POP()
GOTO 30
END IF
1© END DO
30 END DO

PP (Cumulative Probability)
X ‘ X

' 3 T X Cr 1= 12 N
Cl = yi-yi C* Y =xp + C*
= (X'X)-1 X'Y*



kkhkkkkkhkkkhkkkkYkk pkhkkkkkyY k% kkhkkkkkkkkxkkxkCx\Y* *kkkkkkk*k
X**:r X**X2S S*X

o+« ++wowkk BOOTSTRAPPING REGRESSION NODEL * #+  ***+++x+x
Cr*owiowk  BY MALEE TRAKARNSIRINONT ~— #kay  *+veees
Crxwkkieekt STUDENT CODE B 822160  ekkts  wexssenss
S N e
c MAIN PROGRAM
o ...» * DEFINE REAL NUVBER
c
REAL'S A(10,10)1 (12,12),B(10),x(11,100)IXBAR(II) ,
1Y(108) ,E (100)IYHAT(L00) YRES(100)IVRESS(100),E1(100)1
1BK 10) SUMB(10)1BBAR(10),BG(L0) SUMBDBSQU(L 0) IMSE B (10) L
1SUMBDOSQU(L0),MSE_0(10) PP (100)REL RELE(10),
1SUVB 0 SUMB OSQISUVB BSUMB BSQISUVB GIMSE LO,MSE LB
REAL’4  XBARK 10) ,SG( 10)
¢ "***» DEFINE LOGICAL
LOGICAL FLAG

C
0..,,., DEFINE COVMN

C



1000

4000
5

COMVON /REGRS/A,

ICOEFF/BL

ICONTA/P U/ INTERVIXBARL,SG, /SKEWED/ALPHA IBETA L
JUNIFIULL 2,/DIST/IIL
IDATAXY/XUSEED/IX,/PROB/PP 1
VARIABIN MIV INBL

IDATAY/Y

JERR/EIYHAT, YRESYRESS I 1
ISET/ISAMP_NOL

J INVERSEXTX/FLAG
OPEN(UNIT=6,FILE='OUT.DAT' ISTATUS=INEW' RECL=150)
PRINT «1' INPUT DATA

PRINT #1' WHEN DISTRIBUTION IS 11’

PRINT 11 =1- NORVALI

PRINT 1 = 2 - UNIFORM

PRINT * =3 - LOGISTIC’

PRINT 1 =4 - DOUBLE EXPONENTIAL
PRINT 4 =5 - CONTAMINATED NORMAL
PRINT 1000

FORMAT!'$ INPUT DIST NO : )

ACCEPT M |

PRINT 4000

FORMAT!'S INPUT SAMPLING NO. : 1)
ACCEPT MISAMP NO



70

106

IF (ISAMPNO .EQ. 1) THEN
N=50 ! no. of observation
M= 5 ! no. of indp.

ELSE IF (ISAMP NO .EQ. 2) THEN

N=10
M= 4
ELSE IF (ISAMP.NO .EQ. 3) THEN
N= 5
M= 3
ELSE
GOTO 5
END IF
IX =0973253 I seed no.
NB = 100 I no. of bootstrap sampling
KKL = 200 | no. of repeat simulation
CALL INIT
DO 70 1=1M
SUMB G =SUMB G + B(I) ! find linear fuction of beta generated
BG(I) = B(l) | beta which generated
MBDBSQU(I) =0.0 ! clear value for find mse of each method
SUMBDOSQU( 1) =0.0
END DO
FLAG = .TRUE. I for find x'x 1(x'x)-I
DO 100 KK=1 KKL

SUMB 0 =0.0 I clear value of sum of beta in OLS
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SUMBJ3 =0.0 !' clear value of sura of beta in BOOTSTRAP

DO 80 1=IN

PP(1)=FLOATJ(I)/FLOATI(N) ! calculate prob. of SRS
80 END DO

0O 85 1=1M

B(I) = BG(I)
85 END DO

CALL DATA

CALL OLS

CALL YRESID

DO 66 J=1 N

YRESS(J) = YRES(J) Isave error hat for sampling WR
66 END DO

D0 17 =1M

SUMBDOSQIK 1)=SUMBDOSQU()+(B()-BG(1))* *2 ! for find ME of OLS
17 END DO
C *rkkx START BOOSTRAP ESTIMATOR *t*kkkbksitkbkknknktit

D0 10 1==1,M
SUMBO = SUMBO + B(1) ! linear fuction of beta from OLS
B1(1)= B(I)
SUMB( )= 0.0
10 END DO
¢ ++ SUM SQUARE OF DIFF. BETWEEN LINEAR FUNTION OF BETA IN OLS AND

c ** GENERATED
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SUMB 0SQ = SUMBOSQ + (SUMBp - SUMB G)* *2
DO 170 J=11\B
CALL RANERR(B1,x)
CALL OLS
DO 180 1=1M
SUMB(I)= UMB(I)+B(l)
180 END DO
170 END DO
¢ **+ FIND MEAN & COVARIANCE MATRIX OF BUOSTRAP PARAVETER '***
DO 200 =1 M
BBAR(I)= SUMB(I)/NB
SUMBIB = SUMB B +BBAR(I) !linear fuction of beta from BOOTSTRAP
200 END DO
SUMB_BQ = SUMB 330 + (SUMB B - SUMB G)* *2
DO 300 1=1M
SUMBDBSQU( | )=SUMBDBSQU( I )+ (BBAR( )-5c (1 ))* *2
C*  forfind MSE of BOOTSTRAP
300 END DO
100 END DO
¢ PRINT MSE OF LINEAR FUNCTION OF PARAMVETER IN EACH METHOD
ME LO = SUMBOSQ/KK1
ME LB = SUMB BSQ/KKL
REL = MSELO/MSE LB ! relative efficiency of linear function
WRITE(6 ,415)MSE LO
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415 FORMAT(// ,' MSE OF LINEAR FUNCTION OF PARAMETER IN OLS = "1

1 F15.6)

WRITE(S 425)MSE LB
425  FORMAT(//,' MSE OF LINEAR FUNCTION OF PARAVETER IN BOOSTRAP = '
1F15.6)
WRITE!6 435)REL
435 FORMAT(//," R. E. OF LINEAR FUNCTION BETWEEN OLS AND
1 BOOTSTRAP = ' F7.5)
¢ PRINT MSE OF EACH PARAVETER IN EACH NETHOD
WRITE(6 1115)
115  FORMAT(//,' MSE OF ESTIMATOR IN OLS")
DO 120 1=1 M
MSE_0(1) =SUMBDOSQU(1 ) KKK1
WRITE(6,130)1 MSE_0()
130 FORMAT( MSE OF B(L111') = ' F15.6)

120 END DO
WRITE(5,125)

125  FORMAT(//,' MSE OF ESTIMATOR IN BOOSTRAPI)
DO 150 1=1M

MSEI3 (1) =SUMBDBSQU(1)/KKL
WRITE!6,130)1 MSE B (1)

150  END DO
¢ RELATIVE EFFICIENCY OF ESTIMATOR BETWEEN OLS & BOOTSTRAP
WRITE!6,450)

450 FORMAT!/! R. E. OF ESTIMATOR BETWEEN OLS AND BOOTSTRAPY)
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DO 460 1=1 M
RELE(I) = MSE_0(1)/MSEB(I)
WRITE(8,470)! RELE(l)

460 END DO
470 FORMATILR. E. OF B(',11,") = " F7.5)
STOP
END
L LT T S P .

¢ *** SUBROUTINE READ DATA IN EACH DISTRIBUTION **
CN NUVBER OF OBSERVATION

CM NUVBER OF INDEPENDENT VARIABLES

C M TOTAL NUMBER OF VARIABLE!INDEPENDENT + DEPENDENT)
CM =M+ 1

CNB NO. OF BOOTSTRAP SAVPLING

( SAMP NO SAMPLING NO.(FOR THIS STUDY HAS 3 SET

CB VECTOR OF PARAVETER WHICH GENERATED

¢ X OBSERVED MATRIX SIZE M XN .OR. M XN

C XBAR]  VECTOR OF MEAN (ERROR)

C SG VECTOR OF STANDARD ERROR

¢ UL & 2 PARAMETER OF UNIFORM DIST.

¢ ALPHA & BETA :PARAVETER OF DOUBLE EXPONENTIAL DIST
C AND LOGISTIC DIST.

Cop PERCENTAGE OF CONTAMINATED

¢ o SCALE FACTOR

Q khkkkkkkkkkhhkhhhkkkkhkhdhhhhkhkhkhhdddhkkdkdkdddddxkkkx****x%



10

12

SUBROUTINE INIT
REAL'S B(10),X(11,100)
REAL*4 XBARK10) 1SG( 10)

CHARACTER*25 DISTII(5),SAMP NO

DATA DISTI * - NORVAL'1' - UNIFORM' I' - LOGISTIC
1,” - DOUBLE EXPONENTIAL’ ' - CONTAMINATED NORMAL'/
COVMON /SEED/ 1X, IDATAXYIX,

1 [COEFF/B,DISTIII 1

1 ICONTA! p,c, /INTERVIXBARLSG,/SKEWED/ ALPHABETA
1 JUNIFUL, 2,

1 IARIABINMM2NB,

1 [SET/5AVP NO

WRITE(6,10)11 ,DISTII(11)

FORMAT! ' NO. OF DISTRIBUTION : M1, A)

WRITE! 6 , 12)N,M,NB,ISAMP-NO

FORMAT!' NO. OF OBSERVATION(N) ,13,
1" no. oF INDEPENDENTS) = ',13,/
I' No. oF REPEATED SAMPLING(NB) = ',13,/
1' SAMPLING NO. = ' ,13)

OPEN(UNIT=LFILE=1INPUT.DAT11STATUS=10LD1)

M2 = M+I

WRITE!6,22)

DO 15 1=11M

READ!1,20,ERR=99)XBAR1(l) ,SG(I)

WRITE(6,24)1+1,XBAR1(1) ,SG(I)



15

20

22

24

25
26
30
28

200

250

260

210

300
390

END DO
FORVAT(F 7.3, 1X F7.3)

FORVAT(' NEAN AND S.D. OF x(2) TO X(M) & OF ERROR )
FORMAT('X *,12.0,2(5X F7.3))

WRITE(5,26)

D0 25 1=1M

READ(L,30 ERR=09)B()

WRITE(5,28)1,B (1)

END DO

FORMAT(' VALUE OF BETA(l) TO BETAMM) WHICH GENERATEDL)
FORMAT(F73)

FORMATIs BETA 1,12.0,5X F7.3)

GOTO (500,200,300,300,400)11

PRINT 250
FORMATI'S INPUT UL
ACCEPT * UL

PRINT 260
FORMATIL INPUT 2
ACCEPT * U2
WRITE! 270)U1,U2
FORMATILUL 2 1S : ' 2F73)
GOTO 500

PRINT 350

FORMAT!S INPUT ALPHA = 1)
ACCEPT * IALPHA

11
~

11
—

112



360

310

400

450

460

*****

113

PRINT 360

FORMAT!'$ INPUT BETA = )

ACCEPT * .beta

WRITE (6,370 )ALPHA,BETA

FORMAT! ALPHA BETA IS . \2F7.3)

GOTO 500

PRINT 450

FORMAT!"  INPUT C(SCALE)

ACCEPT *c

PRINT 460

FORMAT('$  INPUT P(ERCENT)

ACCEPT *p

WRITE!6,470)c p

FORMAT' ¢ AND p IS ; \2F5.2)
GOT0 500

t****t ************* l:t**“.***-*t*X**»***l***t****.l.**.**t.1.*ft*.*X***

***e GENERATE INDEPENDENT VARIABLES BY NCRVIAL RANDOM VARIABLES

I
~

1
~

00 90 J=1,N
XI1,0)= 1.0

END DO

DO 110 1=2,M
DVEAN = XBARI(l-]
SIGMA = SG(l-I)
0O 110 J=1 N
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CALL NORMAL(DMEANSIGMAX(1)

110 END DO
GOTO 1000

9 TYPE *1READ FROM INPUT DATA ERROR
STOP

1000 RETURN
END

¢ CREATE FILE OF DATA
¢ SUBROUTINE RAND TFUNCTION NORMAL LOGNOR,TDIST GAMMAWEIBUL NEEDED

¢ X OBSEVED MATRIX(MN)

CM TOTAL NUVBER OF VARIABLES

CN TOTAL NUVBER OF OBSERVATIONS ON EACH VARIABLE
CNB NO. OF TIME IN BOOSTRAP

CB VECTOR OF SLOPE

C YBAR VECTOR OF NEAN

C G VECTOR OF STANDARD DIVATION

¢ ALPHA & BETA PARAVETER OF GAVMA WEIBULL
¢ P PERCENTAGE OF CONTAMINATE
Ce SCALE FACTOR
SUBROUTINE DATA
REAL*8 BC10),X(11,100),Y (100),E(100).5UM
REAL*4  XBAR(10),5G(10)
COMVON /COEFF/ B,/ SEED/ 1X,IDIST/ 11,
1/CONTA! P.C./INTERV/XBARL,SG,SKEWED/ ALPHA,BETA,
LUNIFIUL. 21



IDATAXY/X./[DATAYIY /VARIABINM,M21\B
c * GENERATE VECTOR ERROR WITH THESE DISTRIBUTIONS
(L SELECT I1: DISTRIBUTION
¢ ¥ MEAN & S.D. OF ERROR DISTRIBUTION

GOTO(5,1<D,15,2<1),25) ,11

kkhkkkkkhkkkkkkkk:

*******************************

¢ ek NCRVIL DISTRIBUTION
© rkbrR TG R Ry Ay
DVEANEXBARI(M)
SIGMA=SG(M)
DO 27 J=LN
CALL NORVAL(DVEANL IGMAE(J))
27 EDDO
60 TO 60

Q kkhkkhkkkkkkkkkhhkhkhkkkkkhkhkhkhkkkk *kkkkk*x.

UNIFORM DISTRIBUTION

Q kkkkkkhkkkkkkkhkkkk*x- kkhkkhkkkkhkhkhkhkhkhkhkhkhkkkkk*x:

w0 D07 I=LN
CALL UNIFRM (UL, U2,E())
END DO
60 TO 60

C *r LOGISTIC DISTRIBUTION

Q Kok gy ok ok ok ok ok ok ok ok ok ok k ok ok ok ok ok ok ok kK K***l *kkhkkkkkkkkkx.

15 00 12 J=1 N
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CALL LOGIST(ALPHA,BETA,E(J))

12 END DO

GO TO 60
Q ***********************************
c '™ DOUBLE EXPONENTIAL
C kkkhkk kxxxkk o ky* * Kk kkkkkk k.
20 D0 17 J=1N

CALL DOUBLE (ALPHABETA E()))
17 END DO

GO TO 60

R R R R R R E R R R RN TS

(o SCALE CONTAMINATED NORVAL
25 DVEANEXBARL(M)

SIGMA=SG(M)

DO 22 J-IN

CALL SONRVL (CP,DMEAN.SIGMAE())
22 END DO

0 ************************************«*<*«

C ok CREATE DEPENDENT VARIABLE BY LINEAR EQUATION : Y=XB+U
C ek Y()=X(M2,3)=X(1,)*B(1) + E(J) ;:=: M=t N

0 LR R R R R R R R R R R Rk kS

60 DO 80 J=1,N
SUM=0.
DO 70 1=1M
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10 EDDO
X(M2,J)=SUM+E())
X(1 J)=1 0
8  ENDDO
0 +ereeerrrrerrrreeeeanrr——es abaayeprarrraaees
C. SET Y(J)=X(M2,))

110 DO 115 J=LN
Y() = X(M2,)

115 ENDDO
120 RETURN
END

kkkkkkkkkkk*x

Kok ok K Kk Kk R K ok ok ok R K Kk Kk ok ok k] L xR ox s k)

¢ +**%% SUBROUTINE UNIFORM s(c*¥(ckat exkakskyiiyiick

o kkkkkkhkhkkkkhkhhkkkdhhkkxddkkkx. kkkkkkkkhkkkhkkhk*k

SUBROUTINE UNIFRM(UL,U2.2)
COMMON/SEEDI/IX

YFL=RAN(IX)

7 =UL+(U2-U1)'YRL

RETURN

END



SUBROUTINE LOGIST(ALPHA BETAZ)
COVNON SEEDIIX
YFL=RAN(IX)
=ALOG(YFL)-ALOG(L -YFL)
7 =ALPHAYS'BETA
RETURN

C Pokokd S %k %k k& % & ok &k & & o X S X KKk ok ok okok ok ok ok ok ok Sk ke Kk Kk K

¢ **** SUBROUTINE DOUBLE EXPONENTIAL **x¥*

Skk kkkkkkkkkkkhkhkkhkkkkkkkhkkhkkhkkkkkkkhkkhkkkkx

SUBROUTINE DOUBLE(ALPHA BETAZ)
COMMONISEED/IX
YFL=RAN(IX)
IF (YFL-0.5) 10,10,15
0 7 =BETAXALOG(2)+ALOG(YFL))

GOTO 20
15 =ALOG(2)+ALOG(-YFL)
7 =-1.* BETAY
20 REH.RN
E\D
o FRb et trares e ke e

¢ *** SUBROUTINE SCALE CONTAMINATED NCRVAL

C O R XXX T FXXXXFXX XX » ¥ X«  an»d. 444 AXXXAXA»»**, |

SUBROUTINE SCNRVL. (c,p,DMEAN, SIGMA 2)
COMMONISEED/IX



CSIGMAC  IGVA
YFL=RAN(IX)
IF (YFL-P)10,10,11

10 CALL NORMAL(DMEANCSIGMAZ)

GOTO 15
11 CALL NORMAL(DMEAN,SIGMA2)
15 RETURN
END
D (KrErrrxrcrayes] T T TN

C *kkkk SUBROUT'NE l\mvm k*kkkkkkkkkrkkkkkkkkkhkkk

Q **********'k*'k»***************»****************-

SUBROUTINE NORMAL(DVEAN, SIGMA )
COMMON/SEED/IX
A =00
DO 50 1=1,12
YFL = RAN(IX)
A =A+ YR
50 END 0O
X = (A-6.)* SIGVADVEAN
RETURN

C o SUBROUTINE s
¢ FIND BOOTSTRAP SAMPLING (RANDOM ERROR )THAT 1S E*(I)*
c E*(1) SAMPLING WITH REPLACEMENT
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C THEN FIND Y 1*=XB(I)+E*(1)
SUBROUTINE  RANERR(BI.X)
REAL*8 E(100) [E1(100),YHAT(00),YRES(100),5UM1 B1(10) ,x (11 ,100) 1
1YRESS(100) ,pp(L00)IVFL
COMMON /ERRE IYHAT YRES . YRESS £1 1
1 IVARIABIN MM2 NB USEED/IX UPROBIPP
DO 30 J=L N
YFL=RAN(IX)
DO 10 1=1N
IF (YFL .GT.PP(I-) AND. YFL LE. PP(I)) THEN
E1(J)=YRESS(])
GOTO 30
END IF
0 ENDD
0 EDDO
DO 40 J=1N
SUM1=0,
DO 50 1=1MM
SUML=SUML+BL (1 J* (1)
50 ENDDO
X(M2,3)=SUML+EL())
0N EDD
RETURN
END



Q *#***************************#**** ***«******#*I‘**********

¢ **e** SUBROUTINE TO FIND PARAVETER BY OLS METHOD ***xxx

¢ M TOTAL NUMBER OF VARIABLE!INDEPENDENT + DEPENDENT)
cA X'X BEFORE INVERSION, (X'X)-l AFTER INVERSION

SUBROUTINE OLS

REAL*8 A(10110). (12,12),B(10)1X(11.100)
LOGICAL FLAG

COMMON /REGRS/A, |

JCOEFF/B,

IVARIABINMI INB,

IDATAXYIX,

| INVERSE_ XTX/FLAG

[ e e e

C CALCULATE X'X.X'Y IN X MATRIX IN FIRST
¢ IF (FLAG EQ. .TRUE) THEN

DO 20 | =1,M2

DO 20 K =100

SIK = 0.0

DO 10 J =L N

SIK = SIK+ X(1,)'X(K,J)
10 END DO

K) = SIK

121
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(K,l) = SIK
2 END DO
C CALCULATE B = (X'X)-I (X'Y)
C
D040 | =1 M
D040 J =L M
ALY = (1)
40 END D0
DO 45 K=1M
IF (A(KK)) 45,4645
46 WRITE!S,100)
100 FORMAT!" A(K,K) HAS ZERO ON DIAGONAL CANNOT USE SUBROUTINE INVS)
STOP
45 END DO
CALL INVS L FIND (X'X)-} INFIRST TIME
C FLSE

¢ NO WANT TO FIND X'X,(X'X)-1 IN OTHER TIME BUT FIND X'Y.Y'Y
c DO 50 | =1

c SIK = 0.0

c DO 60 J =1 N

C SIK = SIK+ X (I,J)*X(M2D))
c60 END DO

C IM2,1)  SIK

C I M) = SIK

c50 END DO



C EM) IF

D070 | =IM

B(I) = 0.

DO 80 J =1 M

B(1) = B(I) + A(J,1)* (M2))
80  EM) DO
0 EM) DO

RETURN

¢ wxwwreressennssss SUBROUTINE TO FIND Y-RESIDUAL *xikees
¢ YHAT  VECTOR OF ESTIMATED VALUES OF DEPENDENT VARIABLE
C YRES  VECTOR OF RFSIDUAL OF ERROR

Q kkkkkkkhkkhkhkhhkhkkhkkhhhhhhhkhkhhdddhhkhhkdkddddhrdkhkrddddhxkkkkdxdd*xx%x

SUBROUTINE YRESID
REAL*8 X (11,100) ,B( 10) ,YHAT( 100) YREIS(100) E( 100) ,E1(100) ,
1YRESS(100)
COMVON /COEFF/ B UDATAXY/X UVARIABIN MM NB 1
1 JERRIE,YHAT YRESIYRESSE|
DO 5 1=1M
5 END DO
DO 10 J=L N
YHAT() = 0.
D020 | = LM
YHAT() = YHAT() +B(1)*X (1)
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20  ENDDO

YRES()) = X(M2J) - YHAT()
0 ENDDO

RETTLR

END

0 * *'k***************************1*»****»******»******

C *rexEFExeFeexkxke SUBROUTINE INVERSE MATRIX ***+*

khkkkhkkkkkhkhhkhkkhdhkkhdhhkhddxxhkddxkxk* * %

0 REXXL *kk

» ».

¢ THIS SUBROUTINE INVERTS A MATRIX BY SWEEPING,

¢ THE MATRIX TO BE INVERTED NEED NOT BE SYMMETRIC
¢ BUT IT MUST BE SQUARE INONSINGULAR

¢ A\D CAN NOT HAVE ANY ZERO ON ITS MAIN DIAGONAL.

SUBROUTINE. INVS

REAL*8 A(10,10)1 (12,12)
COVMON /REGRS/A, |
1 IVARIABIN,M,M2NB,1B1,IB2
DO 20 K =1
AKK) = -1.0/A(KK)
D05 | = LM
IF(1-K) 3,53

3 A(IK) = -A(l K*AKK)

5  END DO
DO 10 | =1 M
DO 10 J =1M



10

18
20

25

IF((1-K)*(3-K)) 9,109

A(LD) =A(1,)-A0LK)*AK,))

END DO

D0 20 J=L M

IF(J-K) 18,20,18

AKJ)=-AK)*AK K)
ENDDD

D0 25 1=1M

DO 25 J=1 M

AlLJd) = -A(10)
ENDDO

RETURN

END
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