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1. nwa%wﬁ’naua}u (Random Number) 98NS LU 1SN

(UNIE5IENHIIENIUANUAIIINIANY 9 TU nm’lﬁmtauaumuwusm"lums
a3 dminIBnasnena LavdadivMan 5 "lumnwmwav"lmﬁm3a‘swmLauamw
Aveslmuazslien (1975:421) Laua‘h F9ar W WWsunsutiey RANDU uamauammn'rs
u‘»anuwuuummm"lwaﬂ 0091 'lnu"lﬁma\z CALL RANDU (IX,IY,RAn) Feadl
e uiLay IX fo LaumaLaumum«znaemumu'mmumn'nmutaunuav
lipBnin 2147483648 B9 IX taziiuAni By e Wilusunesauou TY senan IY
wtuunmmulauqmw'ammae'mmnmaﬂu uazaz 18 ilusaR v IY see 9 Ty
dmiureas 1Bua Tun3a319 TusussenE BN InAUn 9 1He-)

SUBROUTINE RANDU (IX,IY,RAN)
IY = IX%65539

IF (1Y) 5,6,6

IY = IY + 2147483647 + 1
RAN = IY

RAN¥O. 4656613E-9

IX = IY

:




119

2. nna%'\\uauéaﬁ'ﬂmsuanuwuwmﬁ

o 1 ﬂ.ﬂ ‘ﬂ.“ ' d M -‘
msa%wmumqummmﬁnua\mnmﬁ IRAY  LazaIULLYY LUUNINIF U
o ' J o
MU az‘lﬁmunmvaﬂ GAUSS mamwnnmngm

V = (Z RAN_ - k/2)/(k/12)
1

S o b DR |

T v tﬁuﬁamue}m"ﬁmsuanuwuuuunﬁ%naﬁu 0
LALLSUS Y 1
@ . J- ; [
RAN  1iluf2 LAUEIIIN TUANUI NN LEND U9 (0, 1)

37N WSUNIUBY RANDU

k ludwouAes RAN. fiavamian1y
1

Tasunnnn Lavdn v Az WM Laumm‘:uanuawnmum'sm Luam'um
k 11 naAauun (Inflnlty) a'mmimunmm'uaswtauawmtaan k iilu 12 LD
an 1N iunluLAIosRes LARS ﬂnaawwm dN9n wuu’tm‘lﬂam

V = Z RAN, - 6.0 1w 150, ovegll
1

L ma’l.m’a LﬁUﬂ&MﬁT] \‘IU‘I.N’\LL"IHLW‘S l‘ll’ﬂﬂﬁﬂ’ﬁll‘iﬂu‘i\iﬂﬂﬂ Taedinn Laauuavmu I.'UEN
mumms'mmmnmﬁ Nuumumamona'nm li]‘ll

2
V = AM + V%S

. “‘ d °
e s tiuA LDE LIBNATEUABMN WUR
. “‘ J o
AM  LTUAN LRABR BN AR
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v & 0 = v v - vo %
ﬂ\iWTﬂimeﬂaﬂ ‘U\iﬂ.ﬁas’]\lﬂ’rﬁu?nuﬁ\uﬂﬂ.lﬂnﬂ uaﬂ\i\l’lﬂ\ﬂl

SUBROUTINE GAUSS (IX,S,AM,V)
A = 0.0
DOSOTI = 1,12
CALL RANDU (IX,IY,RAN)
IX = IY
50 A=A+ RAN
V=1(A-6.)% + AM
RETURN
END

3. msa%’Nnﬁuﬂnuwuuwnﬁmauw
o . e a pry o . o
msa’iwmmﬁqu VRINNILANLINUUDUNALIABALIUVIA Laaduazd JU LB LU

ANAIFIAANNIUR A 1BUUIARYEY Ramsay (A.A.1977) aue’ly  TeeResannns
P a sdes o & '
HANLANTIUUANNAINN SHAINUITUUULING mmxsﬁtsummqnuwag"lu;mum

2
F(X) = (N - Nl) NG, 1) + N1 N(O,C (1))
VN’IEIFI'J’I&I’:\"I;I"JLL‘U‘SE;‘N X 33nn1Iuaniay N«o0, 1) 5dﬂ’°hmu WU N - N1

2 . . @ o
LAZIINNIILINUIN N(0,C (1)) ﬁ’)ﬂﬁ]’m’)ut“‘mﬂ Nl Tﬂﬂ“

2 THEHR i o
MoUaz 0 LA IMURA LlaauLETA ALY SUS U
N1 Uar ¢ LTUANMUASWIUNTSURBNIY LaZE L NaUHA LA S

» & . & v @ Ve a -
Y ﬂ’la\1°lun'1‘3&151\1U03..Ia'1vmn’1$mnl,r°)\‘iLI.‘U‘IJ‘lJﬂﬂUaEl&nJu fie
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IA =1
S =1IA
SA = CkCkS
20 CALL GAUSS (IX,S,AM,X)
IN = INT(10%X)
IF ((IN .GE. 2) .AND. (IN .LT. (N-1)) THEN
DO 15 I=1,N
IF (1 - IN) 12,11,12
11 CALL GAUSS (IX,SA,AM,X)
R = XMEAN + C¥X
ERR(I) = R
GOTO 15
12 CALL GAUSS (IX,S,AM,X)
ERR(I) =X
15 CONTINUE
ELSE
GOTO 20
END IF
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IVE FIRST ORDER
DISTRIBUTIC

14N

M TAEMINGTE HORR

ERROR <Ca
OUTLIERS 2 TYri

(IX. S, A, V)

CITH ST (H-1)) YoTheN
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[ 31

STATIONARY TIME SERES NO 0N OUTLIER
CrsxaiD 2 OUTLTERS

I=1.M

FORMAT (ZF10.2)

MT INUE

=0 CONTINUE

30 CONTINUE

CONTINU

D0 HUMBER

DOURLE PRECISINN IX
b &Yl o2 )
T N N
o 0 v 35
r
| .
o SIATRIEAT Y O

DOUBLE PRECISION IX

o 9
Catl )
R TV
I X=1Y
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Tsunsm 2 Tﬂsunwém%ua%waignwnmmﬁﬁmuu MA(1) UANEYINAN

Wi k=0, k=1, k=2

CH¥¥¥%THIS PROGRAM FOR GENERATING STATIO&AR? TiMé“ééRIES MA(D)
CH#¥¥¥WITH MOVING-AVERAGE FIRST ORDER MODEL MA(1)

DIMENSION ERR(120),Y(120),I1C(2),1IK(2),E(120),YA1(120),YB2(120)

DIKENSION YA2(120),YB1(120),AERR(120),BERR(120),ASCAL{120)

DIMENSION BSCAL(120),I0(100),KM1€¢100),KM2(100)

DOUBLE PRECISION IX

OPEN (5,FILE="MA1.0UT?)

OPEN (8,FILE="MA2.0UT’)

IX = 887352

N = 50

IC(1) = 3

1e(2) =10

AM = 0.

BETA = 10. .
1A = 1

K=2

DO 20 XRHO = 0.1,0.6,0.4
DO 30 IM = 1,100

FB = SQRT(1-(4%XRHO*XRHO))
AL = (-1+4FB)/(2%XRHO)

AL1 = (-1-FB)/(2%XRHO)
CETA = ABS(MAX(AL,AL1))

S =14
XMEAN = BETA
SA = IC(1)*IC(1)%S + XMEAN

SB IC(2)%IC(2)%S + XMEAN
CH***¥4GENERATE ERROR NORMAL DISTRIBUTION (0,1)
DO 50 I = 1,N
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CALL GAUSS(IX,S,AM,X)

ERR(I) = X
AERR(I) = ERR(I)
BERR(I) = ERR(I)

50 CONTINUE

| CH¥¥H¥¥GENERATE ERROR SCALE - CONTAMINATE NORMAL DISTRIBUTION
DO 60 J=1,N

CALL ASCALE (IX,SA,AM,X)

ASCAL(J) = X+10%XMEAN

CALL BSCALE (IX,SB,AM,V)

BSCAL(J) = V+10#XMEAN

!
|
|
|
i

60 CONTINUE
C44#**¥GENERATE INTITIAL DATA FOR MOVING-AVERAGE
CALL GAUSS (IX,S,AN,X)

ERR(D) = X

AERR(D) = ERR(D)

BERR(0) = ERR(D) .
DO 70 I = 1,N

E(I) = ERR(I) - CETA*ERR(I-1)
Y(I) = BETA + E(I)

YAI(I) = Y(I)
YBI(I) = Y(I)
YAZ(I) = Y(I)
YB2(I) = Y(I)

70 CONTINUE
CH##+*#GENERATE OUTLIERS 1 AND 2 TIME

BOBO T = 1.X
75 CALL GAUSS (IX,S,AM,V)

NN = ABSCINT(15%V))

IF ((NN .GT. 2) .AND. (NN .LT. (N-1))) THEN
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80

I0(IM) =

NN
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AERR(IO(IM)) = ABS(ASCAL(IO(IM)) + XMEAN)
YA1(IO(IM)) = BETA + AERR(IO(IM)) - CETA%AERR(IO(IM)-1)

BERR(IO(

M) =

YB1(IO(IM)) = B

ELSE
GOTO 75
ENDIF

ABS(BSCAL(IO(IM))+ XMEAN)

ETA + BERR(IO(IM)) - CETA%BERR(IO(IM)-1)

CALL GAUSS (IX,S,AM,V)

iN
JN

ABS(INT(15%V))
ABS(INT(30%V))

IF ((IN .GT. 2) .AND. (IN .LT. (N-1))) THEN

1}

IK(1D)
I1X(2)
EMI(I¥)
KM2(I¥)
ELSE
GOTO 65
ENDIF
AERR (KM1

AERR (KN2
YAZ (KM1¢(
YA2 (KM2(
BERR(KM1
BERR (KM2
YB2 (KM1(
YB2 (KM2(
CONTINUE

IN
JN
= IK(1)
= IK(2)

(I1M))

(IM))
M)
M)
(IM))
(IM))
M)
M)

"

ABS(ASCAL (KM1(IM¥)) + XMEAN)
ABS(ASCAL(KM2(IM)) + XMEAN)

BETA + AERR(KM1(IM)) - CETA¥AERR(KM1(IM)-1)

BETA + AERR(KMZ(IM)) - CETA¥AERR(KMZ2(IM)-1)
ABS(BSCAL(KM1(IM))+ XMEAN)
ABS(BSCAL (KM2(IM))+ XMEAN)
BETA + BERR(KM1(IM)) - CETA#BERR(KM1(IM)-1)
BETA + BERR(KMZ(IM)) - CETA#BERR(KMZ2(IM)-1)

Ch¥4%43GENERRATE STATIONARY TIME SERIES DATA MODEL MA(1)
CH¥*#4NO OBSERVATION OUTLIER AND 1 OR 2 OUTLIERS

110

DO 100 I

= 1,N

WRITE (5,110) Y(I),YA1(I),YB1(I),YA2(I),YB2(I)

FORMAT (

5F10.4)




100

120
30
20

CONTINUE

WRITE (6,120) IM,IOCIM),KM1(IM),KM2(IM)
FORMAT (416)

CONTINUE

CONTINUE

STO?

END

Ch¥*#¥*#THIS SUBROUTINE IS TO GENERATE RANDOM NUMBER

5
6

SUBROUTINE RANDU (IX,IY,RAN)
DOUBLE PRECISION IX

IY = IX%#65539

IE 1Y) '5,6,6

IY = 1Y + 2147433647 '+ 1
RAN= IY

RAN=RAN#0.4656613E-9

RETURN

END

CHi*¥*THIS SUBROUTINE IS TO GENERATE NORMAL DISTRIBUTION

50

SUBROUTINE GAUSS (IX,S,AM,V)
DOUBLE PRECISION IX

A=0.0

DO 50 I = 1,12

CALL RANDU (IX,IY,Y)

IX = IY

A=A4A+Y

CONTINUE

V=1(A-8.00%S + AM
RETURN
END

CH¥¥#¥THIS SUBROUTINE IS TO GENERATE SCALE-CONTAMINATE
CHbhHHENORMAL DISTRIBUTION IC = 3

SUBROUTINE ASCALE (IX,SA,AM,V)
DOUBLE PRECISION IX
A =10.0

132



133

DO 50 I = 1,12
CALL RANDU (IX,IY,Y)
IX = 1Y
A=A+Y
50 CONTINUE
V=1(A- 8.0)%5A + AM
RETURN
. END
| CH¥#¥*THIS SUBROUTINE IS TO GENERATE SCALE-CONTAMINATE
. CH¥¥¥¥NORMAL DISTRIBUTION IC = 10
| SUBROUTINE BSCALE (IX,SB,AM,V)
DOUBLE PRECISION IX
A =0.0
DO 50 I = 1,12
CALL RANDU (IX,IY,Y)
IX = 1Y
A=A+Y
50 CONTINUE
V=(A - 6.0)%SB + AM
RETURN
END
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° o v - o @
TﬂﬁuﬂiuﬁjﬂiﬂﬁiﬁﬁaqﬂiuL?ﬁ?ﬂﬂﬂﬂ?“ﬂﬂ ARMA(1,1) AN

doinaiieUnf k=0, k=1, k= 2

CH#¥¥*THIS PROGRAM FOR GENERATING STATIONARY TIME SERIES ARMA(1,1)
CH¥¥4*WITH MIXED AUTOREGRESSIVE-MOVING AVERAGE FIRST ORDER MODEL

DIMEN
DIKEN
DIMEN
REAL#
DOUBL
OPEN
IX =
N=35
AM =
XMU =
IA =
K =2
I1C(1)
ICe2)
DO 20
DO 25
DO 30
AA =
BB =
cC =
DD =
AS =
BS =
XFRE

SION ER(120),IK(2)

SION ERR(120),Y(120),AERR(120),BERR(120),IC(2)
SION YA(120),YB(120),ASCAL(120),BSCAL(120)

8 AA,BB,CC,DD

E PRECISION IX
(5,FILE="ARMA.OUT’)
987352
0
0.
10.
1
= 3 .
= 10
XRHO = 0.1,1,0.4
XCETA = 0.1,0.5,0.3
I =1,100
XCETA
-(1+2%XRHO*XCETA+XCETA#%2)
XRHO+XCETA+XRHO*XCETA*%2

SQRT (BB##2-4%AA¥CC)
(-BB+DD) /2%AA
(-BB-DD) /2%AA

= ABS(MIN(AS,BS))

XMEAN = XMU/(1-XFRE)




S = 1A
SA = IC(1)¥IC(1)¥S + XMEAN
SB = IC(2)#IC(2)%S + XMEAN
CH#4+++GENERATE ERROR SCALE-CONTAMINATE NORMAL DISTRIBUTION
CALL RANDU (IX,IY,RAN)
Y(0) = 100%RAN
YA(D) = Y(0)
YB(O) =Y(0)
CH+4++GENERATE ERROR NORMAL DISTRIBUTION (0,1)
DO 50 1 = 1,N
CALL GAUSS(IX,S,AM,X) | :

ERR(1) = X
AERR(I) = ERR(I)
BERR(I) = ERR(I)

50 CONTINUE
CH+44%4GENERATE ERROR SCALE - CONTAMINATE NORMAL DISTRIBUTION (0,62)
DO 60 J = 1,N
CALL ASCALE (IX,SA,AM,X)
ASCAL(J) = X + 10%XMEAN
CALL BSCALE (IX,SB,AM,U)
BSCAL(J) = U + 104XMEAN
60 CONTINUE
CH¥4#4GENERATE INTITIAL DATA FOR MOVING-AVERAGE
CALL GAUSS (IX,S,AM,X)

ERR(D) = X

AERR(0) = ERR(0)

BERR(D0) = ERR(0)

DO 701" = 13N

Y(I) = XMU + XFRE#Y(I-1) - XCETA%ERR(I-1) + ERR(I)
YACI) = Y(I)

YB(I) = Y(I)

70 CONTINUE
CH4 ¥4+ *GENERATING TWO OUTLIERS
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‘DO BO I = 1,K

CALL GAUSS (IX,S,AM,V)
IN = INT(10%V)

IF ((IN .GT. 2) .AND. (IN .LT. (N-1)) THEN

IK(I) = IN

AERR(IK(I)) = ABS(ASCAL(IK(I)) + XMEAN)

YA(IK(I)) = XMU+XFRE#YA(IK(I)-1)-XCETA(IK(I)-1)+AERR(IK(I))
BERR(IK(I)) = ABS(BSCAL(IK(I)) + XMEAN) ,
YB(IK(I)) = XMU+XFRE*YB(IK(I)-1)-XCETA(IK(I)-1)+BERR(IK(I))
ELSE

GOTO 75

ENDIF

CONTINUE

CH4+#*GENERATE STATIONARY TIME SERIES DATA MODEL ARMA(1,1)
CH4%44NO OBSERVATION OUTLIER AND 1 OR 2 OUTLIERS

100

90

25
20

DO 90 I = 1,N
WRITE (5,100) Y(I),YACI),YB(I)
FORMAT (3F10.4)

CONTINUE

CONTINUE

CONTINUE .
CONTINUE

STOP

END

CH####THIS SUBROUTINE IS TO GENERATE RANDOM NUMBER

SUBROUTINE RANDU (IX,I1Y,RAN)
DOUBLE PRECISION IX

IY = IX#65539

IE CIY) 556556

IY = IY + 2147433647 + 1
RAN= 1Y
RAN=RAN%¥0.4656613E-9

RETURN

END
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CH¥¥#4THIS SUBROUTINE IS TO GENERATE NORMAt DISTRIBUTION
SUBROUTINE GAUSS (IX,S,AM,V)
DOUBLE PRECISION IX
A =0.0
DO 50 .17= 4,12
CALL RANDU (IX,IY,Y)

IX = 1Y
A=4A4+Y

50 CONTINUE
V=1(A-6.00%S + AN
RETURN
END

CH#¥44THIS SUBROUTINE IS TO GENERATE SCALE-CONTAMINATE NORMAL

CH++#DISTRIBUTION IC = 3
SUBROUTINE ASCALE (IX,SA,AM,V)
DOUBLE PRECISION 1IX
A =10.0
DO 50 I = 1,12
CALL RANDU (IX,1Y,Y)

IX = 1Y
.= A 4+7Y
50 CONTINUE
V=1o(A- 6.00%54 + AM

RETURN

END
CH4HH4THIS SUBROUTINE IS TO GENERATE SCALE-CONTAMINATE NORMAL
CH#4#*DISTRIBUTION IC = 10

SUBROUTINE BSCALE (IX,SB,AM,V)

DOUBLE PRECISION IX

A=0.0

DO 50 I = 1,12

CALL RANDU (IX,IY,Y)
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o= 1Y
A=4A+Y
S50 CONTINUE
V= (A - 6.0)%SB + AM
RETURN
END




X39

Tusunsm 4 TUiunsuéwﬁ§ﬁa%wqaqn$utaanaoﬁﬁ:uun AR(1) JPFSLNAN

AaUnfLiluSevay (p) 5 15 25

Cxxxx*THIS PROGRAM FOR GENERATING TIME SERIES
CroxxxWITH FIRST AUTOREGRESSIVE MODEL AR(1)

DIMENSION ERR(120),Y(120),AERR(120),BERR(120),CERR(120),C(8)
+,YA(120),YB(120),YA1(120),YB1(120),ASCAL(120)
+,IK(2),10(120),BSCAL(120),KM1(120),KM2(120),DERR(120)
+,YC(120),YC1(120),YD(120),YD1(120),CSCAL(120)
+,DSCAL(120),HERR(120),HSCAL(120), YH(120),YH1(120),YT(120) ¢
+,YT1(120),YX(120),YX1(120),¥YY(120),YY1(120), TERR(120),XERR(120)
+,YERR(120), TSCAL(120),XSCAL(120),YSCAL(120),85(4)

DIMENSION IB&(120),1B515(120),1B25(120)

DOUBLE PRECISION IX

OFPEN (1,FILE=’RP3’)

OPEN (2,FILE=’AP4°)

OPEN (3,FILE="AP5’)

OFEN (4,FILE=APE’)

& OPEN (9,FILE="AP.prn’)

IX = 65479

N = 120

C(13

c(2)

c(3)

c(4) =

AM = 0.

XMd = 1.

A =1

K.= 2

¢ DO 20 XRHO = 0.1,1,0.4
XRHO = 0.9
XFRE = XRHO

=108

= .15

.25

= INT(XA*N)

= INT(XBXN)

INT(XC*N)

S,

do 22 j=1,4

S3(J) = C(IIFC(JI*S

22 continue
XMEAN = XMU/(1. - XFRE)
DO 30 K = 1,100

"
b

i

o

i

XA
xB
XC
MB
MD
ME




Cx¥xx*xGENERATE ERROR NORMAL DISTRIBUTION (0,1)
0O 40.1 = 1,N
CALL GAUSS(IX,S,AM,X)

ERR(I) = X
40 CONTINUE
DO 50 J = 1,N
C CALL ASCALE (IX,SA.AM,U)
C ASCAL(J) = U + 10¥XMEAN

c BSCAL(J) = U + 10%XMEAN
C50 CONTINUE
DO 60 I = 1,N
Y(I) = XMEAN + XFREXY(I-1) + ERR(I)

YA(I) = Y(1)
c YB(I) = Y(I)
G YC(I) = Y(1)

60 CONTINUE
do 61 ij=1,4
DO 70 J = 1,MB
75 CALL GAUSS (IX,S,AM,V)
IN = INT{N*V)
IF ((IN .GT. 2) .AND. (IN JLT. (N-1))) THEN
IBE(J) = IN
CxxxoexCHANGE YARIANCE IS 3, 4, 5, 6
AERR(IBS(J)) = SS(iJ3J)* ERR(IBS(3))
YACIBS(J)) = XMEAN + XFREXYA(IBS(J)-1) + AERR(IBS(JI))

ELSE
GOTO 75
ENDIF
70 CONTINUE
cb1 continue
C DO 80 J = 1,MD
(21 CALL GAUSS (IX,S,aM,V)
c NN = INT(NxV)
i IF ({(NN .GT. 2) .AND. (NN .LT. (N-1))) THEN
C IB15(J) = NN
£ BERR(IB15(J)) = SS(1)*ERR(IB15(J))
YBCIB15(J)) = XMEAN + XFREXYB(IB15(J)-1) + BERR(IB15(J))
C ELSE
c GOTO 85
& ENDIF
c80 CONTINUE
€ DO 90 J = 1,ME
c95 CALL GAUSS (IX,S,AM,V)
G KN = INT(N*V)
c IF ((KN .GT. 2) .AND. (KN .LT. (N-1))) THEN
C IB25(J) = KN
CERR(IB25(J)) = SS(1)*ERR(IB25(J))
YC(IB25(J)) = XHEAN + XFREXYC(IB25(J)-1) + CERR(IB25(J))
C ELSE
c GOTO 95
¥ ENDIF
90 CONTINUE

140



DO 100 I=1,N
WRITE (3i3,140) Y(1),YAa(l)
140 FORMAT (2F10.2)
100 CONTINUE
61 continue
30 CONTINUE
20 CONTINUE
STOR
END
CxxxTHIS SUBROUTINE IS TC GENERATE RANDOM NUMBER
SUBROUTINE RANDU (IX,IY,RAN)
DOUBLE PRECISION IX
IY = IX*65539
1P CIY) 556,56
5 IY = IY + 2147433647 + 1

& RAN = IY
RAN = RAN*0.4656613E-9
RETURN
END

DRocex THIS SUBROUTINE 1S TO GENERATE NORMAL DISTRIBUTION
SUBROUTINE GAUSS (.IX,S,AM,V)
DOUELE PRECISION IX
AR = 0.

DO5S0 I =1,12
CALL RANDU (IX,IY,Y)
IX=1Y

S50 A=A+Y
vV = (A - 6.0)%S + AaM
RETURN
END

Cxxaaxx THIS SUBROUTINE 1S TQO GENERATE SCAL-CONTAMINATE NORMAL

COxxxxxDISTRIBUTION
SUBROUTIME ASCALE (IX,SA,aM,U)
DOUEBLE PRECISION IX
A = 0.

DO B0 1 = 1,12
CALL RANDU (IX,1IVY,Y)
IX=IY

50 AaA=A+Y
U= (A - 6.0)*SA + AM
RETURN
END

141
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Tusunmm s TUsunsuéww%ua%nqagnsuLvawﬁeﬁﬁauvu MA(1) SRESLNAN

ApunfitliuSevas (p) 5 15 25

CxxxxxTHIS PROGRAM FOR GENERATING STATIONARY TIME SERIES MA(1)
Cxxskd ITH MOVING-AVERAGE FIRST ORDER MODEL MA(1)

22

DIMENSION ERR(120),Y(120),C(8),I1K(2),E(120),YA1(120),YB2(120)
+,YA2(120),YB1(120),AERR(120),BERR(120),ASCAL(120),YA(120),YB(120)
+,BSCAL(120),10(120),KM1(120),KM2(120),YC(120),YH(120),YT(120)
+,YX(120),YY(120),CERR(120),DERR(120) ,HERR(120), TERR( 120) , XERR( 120)

+,YERR(120),CSCAL(120),DSCAL(120) ,HSCAL(120), XSCAL(120),YSCAL(120)

+,YD(120),YD1(120), YH1(120),YD2(120),YH2(120), TSCAL(120),YC1(120)
+,YC2(120),YX1(120),YY1(120),YT1(120),YT2(120),YX2(120)
+,YY2(120),S5(120), IB5(120), IB15(120), 1B25(120)

DOUBLE PRECISION IX

OPEN (1,FILE=AP3’)

OPEN (2,FILE=’@AP4°)

OPEN (3,FILE="AP5’)

OPEN (4,FILE=’AP6")

IX = 65479

N = 50

c(1)
c(2)
C(3)
C(a)
AM =
BETA
1A =
K =2
xrho = 0.1
XMEAN = BETA
Xa = .05
XB = .18
XC = .25
MB
MD
ME

594
4.
- H
6.

L0903 A

=

10.

- N

= INT(XAXN)
= INT(XE*N)
= INT(XC*N)
b e W
do 22 3=1,4
SS(J3) = C(II*C(J)*S
continue
DO 20 XRHO = 0.1,0.5,0.3
DO 30 IM = 1,100
FB = SQRT(1-(4*¥XRHO*XRHO))
AL = (-1+4FB)/(2¥XRHO)
ALl = (-1-FB)/(2*XRHO)




CETR = AL

Cxx*xxGENERATE ERROR NORMAL DISTRIBUTION (0,1)

40

DO 40 I = 1,N

CALL GAUSS(IX,S,AM,X)
ERR(I) = X

CONTINUE

CHxGENERATE ERROR SCALE — CONTAMINATE NORMAL DISTRIBUTION
CRIGENERATE INTITIAL DATA FOR MOVING-AVERAGE

C
E
60

DO 60 I = 1,N
Y(1) = ERR(1) - CETA*ERR(I-1)

YACI) = Y(I)
YB(I) = Y(1)
YC(I) = Y(I)

CONTINUE

Cx33xxGENERATE OUTLIERS 1 AND 2 TIME

75

do 61 igj=1,4

DO 703 = 1,MB

CALL GAUSS (IX,S,AM,')

IN = INT(N*V)

IF ((IN .GT. 2) .AND. (IN .LT. (N=1))) THEN
IBS(J) = IN

CxxxxCHANGE VARIANCE IS 3, 4, 5, 6

C
85

g0 B oo 108 B ¢ ;

04060

cs0

gﬁnﬁﬁﬁﬂﬁﬂgﬁ
()

AERR(IBS(J)) = SS(ij)* ERR(IBS(I))
YA(IBS(J)) = CLATAXYA(IBS(JI)-1) + AERR(IBS(J))
ELSE
GOTO 75
ENDIF
CONTINUE
DO B0 J = 1,MD
CALL GAUSS (IX,S,AM,V)
NN = INT(N*V)
IF ((NN .GT. 2) .AND. (NM _LT. (N-1))) THEN
IB15(J) = NN
BERR(IB15(J)) = SS(1)*ERR(IB15(J))

YB(IB15(J)) = XMEAN + XFREXYB(IB15(J)-1) + BERR(IBIS(J))
ELSE
GOTO &5
ENDIF
CONTINUE
DO 90 J = 1,ME
CALL GAUSS (IX,S,AM,V)
KN = INT(N®V)
IF ((KN .GT. 2) .AND. (KN .LT. (N-1))) THEN
1625(3) = KN
CERR(IB25(J)) = SS(1)*ERR(IB25(J))
YC(IB25(J)) = XMEAN + XFREXYC(IB25(J)-1) + CERR(IBZ5(J))
ELSE
GOTO 95
ENDIF
CONTINUE

143
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DO 100 I=1,N
WRITE (13,140) Y(1),YA(I)
140 FORMAT (2F10.2)
100 CONTINUE
61 continue
30 CONTINUE
20 CONTINUE
STOP
END
CxxxxTHIS SUBROUTINE IS TO GENERATE RANDOM NUMBER
SUBROUTINE RANDU (IX,IY,RAN)
DOUBLE PRECISION IX
IY = IX*65539
IF (1Y) 5,6,6
5 1Y = 1Y + 2147433647 + 1
(3 = 1Y
RAN=RAN*D . 465661 3E-9
RETURN
END
CrxxxxTHIS SUBROUTINE IS TO GENERATE NORMAL DISTRIBUTION
SUBROUTINE GAUSS (IX,S,AM,V)
DOUBLE PRECISION IX
A= 0.0
DO 50 I = 1,12
CALL RANDU (IX,IY,RAN)
IX = 1Y
A=A + RAN
V=(A-6.0) + aM
50 CONTINUE
RETURN
END




145

Tusunmm 6 TUsunsuéww%ua§waaqnsutaawﬂwﬁﬁauuu ARMA(1,1) ¥8N

deinemAnUnASeLay (p) 5 15 25

C¥+¥#4THIS PROGRAM FOR GENERATING STATIONARY TIME SERIES ARMA(1,1)
CH##H+WITH MIXED AUTOREGRESSIVE-MOVING AVERAGE FIRST ORDER MODEL
DIMENSION ER(500),CERR(500)
DIMENSION ERR(500),Y(500),AERR(500),BERR(500),IC(2)
DIMENSION YA(SOO),YB(SOO),ASCAL(SOO),BSCAL(SOO),YCESOO)
DIMENSION IB5(120),1B15(120),IB25(120).
REAL¥8 AA,BB,CC,DD
DOUBLE PRECISION IX
OPEN (5,FILE="ARMAP.OUT?)

IX = 987352
N = 50

AM = 0.

XMU = 10.

=1 '
XA = .05

XB = .15

XC = .25

MB = INT(XA4N)

MD = INT(XB#N)

ME = INT(XC#N)

1ct%) = 3

Ic(2) = 10

DO 20 XRHO = 0.1,1,0.4
DO 25 XCETA = 0.1,0.6,0.4
DO 30 K = 1,100

AA = XCETA
BB = -(1+2%¥XRHO¥XCETA+XCETA%*2)
CC = XRHO+XCETA+XRHO¥XCETA*%2
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DD = SQRT(BB¥%¥2-4%AA%CC)
AS = (-BB+DD)/2%AA
BS = (-BB-DD)/2%AA
XFRE = AS
XMEAN = XMU/(1-XFRE)
S =14
C SA = IC(1)*IC(1)*S + XMEAN

SB = IC(2)*IC(2)%S + XMEAN
CH¥¥++GENERATE ERROR SCALE-CONTAMINATE NORMAL DISTRIBUTION
CALL RANDU (IX,IY,RAN)

Y(0) = 100%RAN
YA(O) = Y(O0)
YB(D) = Y(0)
YB(0) = Y(D)

CH*##¥1GENERATE ERROR NORMAL DISTRIBUTION (0,1)
DO 50 I = 1,N
CALL GAUSS(IX,S,AM,X)

ERR(I) = X

AERR(I) = ERR(I)

BERR(I) = ERR(I)

CERR(I) = ERR(I) :

50 CONTINUE
CH¥##*¥GENERATE ERROR SCALE - CONTAMINATE NORMAL DISTRIBUTION (0, 2)
DO 60 J = 1,N
CALL ASCALE (IX,SA,AM,X)
ASCAL(J) = X + 10%XMEAN
60 CONTINUE
DO 70 J = 1,N
CALL BSCALE (1X,SB,AN,X)
BSCAL(J) = X + 10%XMEAN
70 CONTINUE
CH*+++GENERATE INTITIAL DATA FOR MOVING-AVERAGE
CALL GAUSS (IX,S,AM,X)
ERR(0) = X




80

95

90

105

100

115

147

DO 80 I = 1,N
Y(I) = XMU + XFRE#Y(I-1) - XCETA%ERR(I-1) + ERR(I)

YA(I) = Y(I)
XBCE): = Y4T)
YC(I) = Y(D)
CONTINUE

DO 80 J = 1,MB

CALL GAUSS (IX,S,AM,V)

IN = INT(10%V)

IF ((IN .GT. 2) .AND. (IN .LT. (N-1))) THEN

IB5(J) = IN

AERR(IB5(J)) = ABS(XMEAN + BSCAL(IB5(J))) S
YACIB5(J)) = XMU + XFRE#YA(IB5(J)-1) + AERR(IB5(J))
ELSE

GOTO 85

ENDIF

CONTINUE
DO 100 J = 1,MD
CALL GAUSS (IX,S,4M,V)
NN = INT(10%V)
IF ((NN .GT. 2) .AND. (NN .LT. (N-1))) THEN
1B15(J) = NN
BERR(IB15(J)) = ABS(XMEAN + BSCAL(IB15(J)))
YB(IB15(J)) = XMU + XFRE#YB(IB15(J)-1) + BERR(IB15(J))
ELSE
GOTO 105
ENDIF
CONTINUE
DO 110 J = 1,HE
CALL GAUSS (IX,S,AM,V)
KN = INT(10%V)
IF ((KN .GT. 2) .AND. (KN .LT. (N-1))) THEN
IB25(J) = KN
CERR(IB25(J)) = ABS(XMEAN + BSCAL(IB25(J)))
YC(IB25(J)) = XMU + XFRE*YC(IB25(J)-1) + CERR(IB25(J))




ELSE
GOTO 115
ENDIF
110 CONTINUE
DO 120 I=1,N
WRITE (5,140) Y(I),YA(D),YB(I),YC(I)
140  FORKAT (4F10.4)
120 CONTINUE
30 CONTINUE
25 CONTINUE
20 CONTINUE
STOP
END
CH#4¥4THIS SUBROUTINE IS TO GENERATE RANDOM
SUBROUTINE RANDU (IX,IY,RAN)
DOUBLE PRECISION IX
1Y = IX#65539
IF (1Y) 5,656
5 IY = IY + 2147433647 + 1

6 RAN = 1Y
RAN = RAN#0.4B56613E-9
RETURN
END

C###4THIS SUBROUTINE IS TO GENERATE NORMAL
SUBROUTINE GAUSS (IX,S,AM,V)
DOUBLE PRECISION IX
A=0.

DO 50 I = 1,12
CALL RANDU (IX,IY,Y)
IX=1Y

50 A= A+ Y
V= (A - 6.00%5 + AN
RETURN
END

1438

NUKBER

DISTRIBUTION



149

CH¥*¥+*¥THIS SUBROUTINE IS TO GENERATE SCAL-CONTAMINATE NORMAL
CH**¥*¥DISTRIBUTION

SUBROUTINE BSCALE (IX,SB,AM,U)

DOUBLE PRECISION IX

A = 0.

DO 50 I = 1,12

CALL RANDU (IX,I1Y,Y)

IX=1Y

S0A=4A+Y
U (A - 6.0)%SB + AM

RETURN .
END
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Tsunsmm 7 TUSUNSUEWMILATIRMAES LNANRAUNA ém%uaqn'sunmmﬁ

FAUUL AR(1) IBMISULILLEY

FOR DETECTION OUTLIER TIME SERIES

C.....THIS PROGRAM
ORI WITH PROCEDUSE M

DIMENSION PC120),Q01203,Q01(120),02(120), ERR1(120) . P1O1Z0 . P2(120)
(120, ELLAY(AZ20), YO 120),IM(2)

+,Y01(20) YFORI(120) , F

WATR(I200. ELeMA 0120), ELLAZ(120)

Vi G2 ¥

)y ERC3Z20)5 120 SARTCIZ00  ELAMA( 120
’ ;e 1

+, ELLACIZ00, IM(120), 31 (22002020126 /e 200 MHaT(12

&Y

D JOSLA20)  KREOB(Z), ELAMAZ( 17

» 1 T LAPOY /I TD

2L

T30

+ . YHE

3BAT23200, 1 1202
(1200, ERZT 120)
r
¢ i
U,
C UPEN (B, FILE =0/ 2:10 sFRH)
OPEM (2,FILE =
OFEM C10.FILE =
N = &0
201 = 2.575
205 = 1.96
1,100)
17
30¢




S
N AVEALS
120k

JRZ20E

1
<

"
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DR GO IR L EQ.

CLAMATT)
1730
IF JLE. ZRDEY THEN

T30 Y-t
-
~ :'LI ‘:’ -
LIS ITICTRDY) ITRCTA AT AN /ETD
ELeati FTICIK ) ST ELRTIAL TN} ) )
TH kel (33) BT, ZOZ )Y THEN
A . 5 4 3.0

= PLOIT2(TIK)) - WaT20TITZ20]

= (YHAT20ITZCIK)) = POIT20IK)Y)




o

IF (CERPICIK). . GT:
+ JAND. CEPSCIRY LB S Z08 IV THEN

AWOE = aWos
ELSE
END IF
IF ((XII(IR) (EQ. ITI(IK)) .OR. (1ICIK)
+ JEQ. ITZ2(IK)) .AND. (JJCIK) -EQ. 1T1(IK))
+ (OR. (JJI(IK) .EQ. 1TZ2(IK))) THEN
FOSITION ¢ = T
FII0E = {ITICE + 1.0
ELSE :
END IF

-4

F (EP1CIK) .LE. ZRP0O1) THEN
B0l = BWO1 + 1.0

1F (ELeMelcITI(IK)) . GT 201 /TN

ACCO1 = ACLCI + 1.0

HYY = PI(ITICIK)) - POITU A

HX = HX 4 HYy

HATICITICIK) ) = PICITU ) ) et Iraca))

+ MHATICITICIR YD)

¥SUL = XSUNHEDIT(ITI(IKY)

HZ = HZ 4+ HYX

CIT2CIKY)

it

PLCIT20TIK)
ADAZCITZOIKY) = (XHATZ20(ITZ0IK)) - POIT2(IK) D)

)~ WATZOIT20IK) )

ELSE
RECO1

END IF

DETEC K 2

IFCCEPICIK) .GT. Z01) .&ND. (EP2CIK)Y .aY. Z01>

SAND. (EP3(IK) LE. 201)) THEHW

'8

)
x
Y
I
~
s

£

"

FRWOL = aktl + 1.0
ELSE
gMD IF
IF ((IIQIK) (EQ. ITiCIKD) .OR. (I1I(IK)
Q. IT2CIK)) AND.  €JICIK) .EQ. ITIiCIK)

SAMDL - CEPROTED  JGT. ZOB)

ICITICIR )Y = (HATICITI(AKD) = RPUATICIE))
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+ (OR. (JJCIK) .EQ. YTZ(IK))) THEM
C POSITION t = 7
AJI0L = AJI0L + 1.0
ELSE
END IF
DO 170 1=1 .0
170 QuIY = O : .
PWOE = 1.0 - BWOL/AM
AHLOE = ((BCCOB+ACBCS) /2.0 /100,
YT1 = FX/ACCO5
YM1 = YSUL /RCCOL
Y12 = FZ/ACHOL
YMZ = YSUZ/GCBOS
PWi1 = 1.0 -« BWDI ‘aM
AHLOT = ({TACCOI4ACE01 ) /2.0) /100
XTi = HX/ACC01
vl o= XSU1 /ACCO1
XTZ = HZ/A0801
YAZ = XSUZ/ACEO]
GO0 1

200 WRITE

200 WRITE
C WEYTE (*,220)

FORMAT (15,8F&.
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Tusunmm 8 TUSUNSUEWTUATIMIANES LNANARLNGA eim%uatgnsunmmﬁ

10

82

¢

SAUUL MACD) I5Msuu1du

.. THIS PROGRAM FOR DETECTION OUTLIER TIME SERIES
..WITH PROCEDUSE M

REAL MAP,MAPE ,MAPE2

DIMENSION Q(120),Q1(120),02(120),Q03(120),ERR1(120),P(120)
+,Y01(120),YFOR1(120),ER1(120),ELLA1(120),XER(120),P1(120)
+,ELDAT1(120),WAT1(120),ELAMARI(120),ELLA2(120),P2(120)
+,MAP(120),Y02(120),YFOR2(120),XER1(120),MAP2(120)
+,XAPE1(120),XAPE2(120),YO3(120), YFOR3I(120), ERR(120) ~
+, ER2(120), ER3(120),WAT2(120),WAT3(120), ELAMAZ(120)
+,ELLA3(120), XER3(120),MAP3(120), ELAMA3(120)
+,P3(120), ELAMA(120), ERR3I(120), ERR2(120),K1(120),K2(120)
+,K3(120), XAPE3(120), YFOR(120)

OPEN (1,FILE *AP3’)

OPEN (2,FILE AP4? )

OPEN (3,FILE *ARS’ )

OPEN (4,FILE *APS? )

N = 50

DO 200 ID = 1,4

205 = 1.96

201 = 2.33

XYPEL1 = O

IK =0 «

M=5 p
READ (1ID,10,END = 300) (Q(I),Q1(I),I=1,N)

IK=IK+1

AM = IK

FORMAT(2F10.2)

DO 30 I=1,N

P(I) = a(1)

P1(I) = Q1(I)

CONTINUE

..FIND AUTOCORRELATION

DO 40 I = 1,N-M
YO1(1) = P1(I)
CONTINUE

Yii=-0

DO 82 I = 1,N-M
Y1l = Y1l + Yoi1(1)

CONTINUE
YBAR1 = Y1/(N-M)
X11 = 0O

DO 50 I = 1,(N-M)-1
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X1 = (YO1(I) - YBAR1)*(YO1(I+1) - YBAR1)
X11 = X11 + X1
50 CONTINUE
X22 = 0
DO 60 I = 1,(N-M)
X2 = (YO1(I) — YBAR1)**2
X22 = X22 + X2
60 CONTINUE
XRHO = X11/X22
C.....FIND PARAMETER ESTIMATE
c IF (XRHO .GT. 0.5) GOTO 8
XR = 1-(4*¥XRHO*XRHO)
FB = SART(XR)
AL = (~14FB)/(2%XRHOD)
XCETA = AL
BO = YBAR1
XPHI = - XCETA
| S FIND FORECASTING FOR MA(1) MODEL
SSE = 0
ERR(O) = 0O

DO 65 I = 1,N-M
YFOR1(I) = BO — XCETA*ERR(I-1)
ERR(I) = YO1(I)- YFOR1(I)
ER1(I) = ERR(I)**2
SSE = SSE + ER1(I)

€65 CONTINUE
STD = SORT(SSE/(N-M))

Caliess FIND PARAMETER WAT AND LAMDA FOR DETECTION AND ADJUSTMENT
66 J1 =0 .

DO 70 1 = 2,(N-M)-1

WaT1(1) = 0

ELAMAL(1) = ©
WAT1(I) = (ERR(I) - (XPRI*LRR{I+1)))/(1+XPHI**2)

ELAM1 = SQRT(1+XPHI**2)
ELLAL(I) = WAT1(I)*ELAM1/STD
ELAMAL(I) = ABS(ELLAL(I))
IFCELAMAI(I) .GT. ZO5) THEN
F= I 1
K1(J1) = I
YO1(K1(J1)) = YO1(K1(J1)) - WAT1(K1(J1))
ELSE
END IF
70 CONTINUE
EP1 = ELAMA1(1)
DO 80 I=2,(N-M)-1
IF (EP1 .GE. ELAMAI(I) ) GOTO 90
EP1 = ELAMA1(I)
30 CONT INUE
1F (EP1 .GT. Z05) THEN
g o)
DO 85 I = 1,N-M




Yl = Y1 + YO1(I1)
85 CONTINUE
YBAR1 = Y1/(N-M)
X11 = 0O
DO 85 I = 1,(N-M)-1
X1 = (YO1(1) - YBAR1)*(YO1(I+1) - YBAR1)
X11 = X11 + X1
58 CONTINUE
X22 = 0
DO 160 I = 1,(N-M)
X2 = (YO1(1) - YBAR1)**2
X22 = X22 + X2
160 CONTINUE
XRHO = X11/X22
C.....FIND PARAMETER ESTIMATE

€ IF (XRHO .GT. 0.5) GOTO &
XR = 1-(4*XRHO*XRHO)
FB = SQRT(XR)
AL = (-1+FB)/(2*XRHO)
XCETA = AL
B0 = YBAR1
XPHI = — XCETA
ELSE
END IF

500 APE1 =0
DO 95 I = 1,N-(N-M)
YFOR(N-M+1) = BO ~ XCETAXERR( (N~M)+(I-1))
CxxxxxFIND ERROR
XER(I) = YFOR(N-M+I) = P(N-M+1)
CxxrxxF IND SUM
MAP(I) = ABS(XER(I)/YFOR(N-M+I))
APE1 = APE1 + MAP(I) -
95 CONTINUE
DO 180 I=1,N
15 Q1) =0
XAPE1(IK) =APE1/(N-(N-M))
XYPE1 = XYPE1 + XAPE1(IK)
XMAPE1 = XYPE1/AM
8 GOTO 1
300  WRITE (*,77) IK,XMAPE1
77 FORMAT (15,F10.2)
200  CONTINUE
sSTOP
END
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Tsunam 9 TusunsudmiuRTIwNANE LneMRnUng dWTUBYN WL AR

fIUUY DARMA(1,1) I5nTSuuyLdy

Ly aan THIS PROGRAM FOR DETECTION CUTLIER TIME SERIES

NI T WITH PROCEDUSE M
DIMENSION Pr120).Q(120),Q01(120),Q2(120),ERR1(120),F1(120).P2(120)
DIMENEION YG1(120).YFORI(120), ERI(420).ELLAI(120),Y02(120).IM(2)
DIMEMCION ERRZ(120), ELODATICI20) . WATT(1Z20), ELAMAI(120), ELLAZ 1207
DIMENSION WATZ(120). ELDATZ( 120D, ELAMAZ(120). EF2(120). YFORP( 120) %
DIMENSION AX(120), AX2CTZ0Y/EX(I 200BXI(120) . CX( 1200, CX20 120
CIMENSION XCETAD (SODYOMEETHEZI 5000  XFRET (500) , ¥FREZ2L 500 )  XERZ( 120 )
OIMENSTION EMCI(12¢
OFEN (4.FILE = “&=Ma.0U7)

SEMCZ A0 ) ARRI(1200 ,%

N = 80D
IK = 0

¥ READ (4.10.EH
IK=1k+1

FORMAT (7F10.4)

O
1

= 200 AQULIQIEEN, QEC 1), I=1 M)

o
(o]

v
o
Vet
"
2
=
L

P01 = Q2(1)

30 CONT INUE

Carive v FIND AUTOCORRELATION
¥i =0

Lot

DO 4ad 1 = 1.
YO1(I) = P1¢I)
YO(Y) = P2(1)
Yi-&'¥i'+ YO1(1)
Y2 = W& 4 ¥OZ(1 )

40 CONTINUE

YBAR1L = Y1/i

r

YEARZ = YZ/N
X1l = O

A

Do
%1
F
XKV1 = (YOZ(T) -
EXYl = (YO2(1) - YE
X1l = X11 4 X1

PROYOZL 141 ) - YE&RS

2IR(YO2(142) ~

AXIT = AX11 4+ A




&0

XY11 = X¥11 + X¥Y1

BXY11 = BXY1l + BXY1
CONTINUE

X22 = O

X¥Y22 = 0

DO 601 = 1,N

X2 = (YO1(I) -~ YEAR] )x*Z
XYz = (YO2(1) - YBARZ )
A22 = X22 + X2

XY22 = XY2z + X¥Y2

CONTINUE

XRHO1 = X11/XZz2

AXRHOZ = AX11/X22

XRHOZ = XY11/XY22

BXPHOZ = BXY11/XYZ22

FIND PARAMETER ESTIMATE XFRE
XKFRED = AXRHOZ XRHO2

XFREZ = EMRHUZ/XRHAO

FIND FARAMETER ESFINMATE /XCETAL
bl e

i)

7 U i

re

A1 = XRHO1 - XFERE1

AZ = 1 o+ (XFREIFRE I~ L2V8012YFREY 3

A = Al

Bd = SORT( (CRZ¥Z-0 A%FTRAR0)
MCETRI(1) = (—AZ+A4 3/ 2381 )
MOETAI(Z )= (~RA2-AAVACZRET)
Bl = XCETR1(J)

YERRIM 1-~XFRE1

3 MINIMOMASEMEOUERE  ERRO-
£l = O
<1

5]
ERRI(D
XRR1(0Y = D
XERI(O) 5 1Q

DG 70 1 =

s

o
e

YFORI1(I) = BOI4XFREI*YOL(I-1)-XCETRI( I I*ERRI(I-1)

ERRIC(1) = Y03(1) - YFURI(1)
ER1(I) = ERR1{1)x32

SSEL = SSEY #+ ER1GI)
CONTINUE

EMCI(A) = SSE1

CONTINUE

-FIND FARSMETER ESTIMATE XCETAZ

DO &2 J=1.%
e - XFREZ2

L2 = 1 + (XFREZEXFREZ) - (XRHOZFXFREZ)

= D1
D = SORT((DZXDZ)-(4*01*03))

s Ao
(RSE V8

(D2«

(~-D2-042 )/

160
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Teaanens o FIND MINIMUM SUMSOUARE ERROR

TER

= L0
Stz =2 ©
ERKZ(C)
YREZ(O)
XERZ(0) O
DO 71 1 1,N
YFORZ(1) = BOZ4XFREZ(J I*YOL1( 1-1 )-XCETARZ( I I¥ERR2(I-1)
ERRZ(1) = YOZ(T) - YFORZ(1)
ERZ(1) = ERR2(1)*x2
SSEZ = SSEZ + ER2(1)
71 COMT INUE
EMC2(3) = SSEZ
&2 CONTINUE
EMP1 = EMCI(1)
DO 281 I=1,2
IF (EMP1 .LE. EMEICEY) GATO 83 5
EMP1 = EMCI())
M= 1

"
(=]

"

O

H

18]

ol CONTINUE
EMP2 = EMC2(1)
DO 82 d=1.2
IF CEMP2 .LE. EMCE(T) » B0 52
EMPZ = EMC2(J)
LM = J
(3774 CONTINUE

FRE1 = XFRE]
CETA1 = XCEIRICLM)
FRE2Z = XFREX
CETRZ = XCEVREELN)
YPHI1 = FRE1-CETA1
XPrilz = FREZ-CETA.
Co... FIND ERROR FOF SORCASTINC ARMS( £ 1 MODEL
DO i1 = 3.8
YFORD TY = B01+FRE1I*VO1 (I-1)-CETRIXXRRI(1-1)
(1) = YOI(1) - YFOR1())
XER1(I) = XRR1(1)*x2
SE1 = SEi o+ XERI(])
YFORZ(I) = BOZ+FREZFVOI(I-1)-CETAZFXRRZ( 1-1)
XRRZ(1) = YO2(1) - YFORZ(1)
XER2(I) = XRRZ(I)xx2
SEZ = SE2 + XER2(1)
1150 CONTINUE

KE o= 0

X3E1 = 0
YSUZ = 0
T(SEL/N)

CTXZ = SART(SEZ/M)

C. -FIND PARGMETER WAT AND LemDe FOR DETECTION AND ADIUSTMEMT
&E DO 80 1 = 1,N-2

WaTIt1) = O

CELAMSI(1) = O




oh

)

WAT1(]I) = (MRRI(I) = (XPHI1FXRRI(I+IDIII/(1+XPHI 1w

ELAMl = SORT(I4XPHI1*xZ)
ELLAICT) = WAT1CIDXELAML/STX2
ELAMAICY) = ABSCELLAIC(YI))
IFCELAMALI(T ) _GT. 1.68) THEN

IM =1

FR1 = XRRI(ID-(WATI(I)*XPHT1)
XERI(I) = RR1x¥2

ELSE

CHD 1F

CONTINUE

20 85 I=1.N

XSE1 = XSE1 4+ XER1(I)

CONTINUE

KB = KB + 1

ST1 = SERT(ASEL/N)

STX1 = ST1 :

EP1 = ELAMRI(T)

DO 8z 1=1.H

IF (EP1 .GET ELAMRALY)Y Y GOYE. 08
EF1 = ELAMALEY) /

COMTINUE

IF € EP1 .@87. 2.6500 600168

SMl =
SUMZ = O

SUMS = ¢

PICIM) = YO1(IM) = WET1 1M

=TEAML) /PCIM))

SOPICIM/PLVIN D

- FOIESRO M

(XRR2Z
ELAMZ = SQRT(I+XPHIZ®>2)
ELLAZ(TI) = WATZ2(I)*ELAMZ/STX2
LLAMAZ(1) = ABSIELLAZ(T))

iF (ELAMA2(I) .GT. 1.65) THEN
AB = AE 4+ ]

IF (AE .EQ. 1) THEN

FRZ = XRRZOID=-(WaET20 I+l
XERZ(1) =
ELSE

END 1F

CONTIMUE

(1) = (XPHIZ¥XRRZ(I41)))/( 1=-XPHIzw=s

3

162
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1000

1100

P

7

150

200

EPZ = ELAMAZ(1)
DO &g I=1,N
IF (EPZ .GE. ELAMAZ(I) ) GOTO 8%
EPZ = ELAMAZ(])
COMTINUE
IF-C EF2 LGT. 1.65) GOTO 67

z2 =0
SMz2 = O
SUM32 = O
DO &7 1=1.2
PZ(IM(I)) = YOZUJIMOI)) = WAT20IM(1))
CONTINUL
RE1 = 1003 (YOZUIMCL)) - FOIMCININAR(IM1L )
REZ = 100%(YOZ(IMEZ) ), ~ PLIMIZID/PLIM(Z))
AXZOIK) = (A1 +REZV2
RE1Z = 100¥(YOZ(IM(Y ) ) =iP2(INC1) ) F2(IM0 1))
RBZZ = 10Cx(YOZUIMU2DA = P2(IM(2 3 )3F2(IMIZ))
BX2(1K) = (RE1Z/+4+/RB2Z2)Y/2
RE13 = 100x(P2IIN01)) = BUIM1)13,P(aM(1 )
RBZI = 100=(P2(AMUZAY = RPLIM(Z) ) /PLIM(Z))
CXZOIK) = (RBIS 4 REZIV/Z
DO 100 1 = 1,NH
WRITE (7,110) 1,QCTFCTD
WRITE (8,120) 1. Q032 {CAC T PITY ) vWaTa( 1)
WRITE (S 8S0=L0CERG2C I oty
FORMAT (I35ZRI0.4)
FORMAT (I1Z,4F10C.4)
FORMAT (13,3F10.4)
CONTINUE
DO 100C 1 = 1,1IK
SUM1 = SUM1 + AX(I)
SUnMz = SUMZ 4+ BX(T)
SMI = SUM3 + CX(I)
CONTINUE
fo= SUmMl/Ik
£ = SUMZ/IK
C = SUM3/IK
DO 1E00- 1" =7 " IK
SUMI2 = SUMIZ 4 AX2(I)
SUM2z = SUM2ZZ + BX2(1)
SUM3Z = SUM32 + CX2(1)
CONTINUE
AZ = SUMIZ/IK

Y

Bz = SUMZz/IK
C2 = SUM32/IK

WRITE (*,77) IK,A,B.C,A2,B2,CE
FORMAT (I3,6F10.4)

DO 150 I=1,N

Qi) = 0

GOTO 1

STOR
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82

ALY AP(1) DML LN

THIS PROGRAM FOR DETECTION OUTLIER TIME SERIES
WITH PROCEDUSE M

REAL MAP,MAPE ,MAPEZ

DIMENSION Q(120),Q1(120),Q2(120),Q3(120),KM(50),ERR1(120),P(120)
DIMENSION Y01(120),YFOR1(120),ER1(120),ELLAI(120),XER(120),P1(120)
DIMENSION ELDAT1(120),WAT1(120),ELAMAT(120),ELLA2(120),P2(120)
DIMENSION MAP(120),Y02(120),YFOR2(120),XER2(120),MAPZ(120)
DIMENSION XAPE1(120),XAPE2(120),Y03(120),YFOR(120)

DIMENSION ER2(120),ER3(120),WAT2(120),WAT3(120), ELAMAZ(120)
DIMENSION ELLAI(120),XER3(120),MAP3(120), ELAMA3(120)

DIMENSION P3(120),ELAMA(120), ERR3(120),ERR2(120),K1(120),K2(120)
DIMENSION K3(120),XAPE3(120)

OPEN (1,FILE = ’aP3’)

OFEN (2,FILE = *AP4’)

OPEN (3,FILE = ’AP5’)

OPEN (4,FILE = ’APE’)

N = 120

DO 200 ID = 1,4

205 = 1.96

201 = 2.3%

XYPE1 = O

K- =0

M=5 >
READ (ID,10,END = 300) (Q(I),Q1(I),I=1,N)

IK=IK+1

aM = IK

FORMAT(2F10.2)

DO 30 I=1,N

P(I) = Q(I)

P1(I) = Q1(I)

CONTINUE

FIND AUTOCORRELATION

DO 40 I = 1,(N-M)

Y01(I) = P1(1)

CONTINUE

VI =0

D082 I = 1,N-M

Y1 = Y1 + YO1(1)

i

CONTINUE

YBAR1 = Y1/(N-M)

X11 = 0O

DO 50 I = 1,((N-M)-1)




X1 = (YO1(I) - YBAR1)*(YO1(1+1) - YBAR1)
X11 = X11 + X1
50  CONTINUE
xX22 = 0
DO 60 I = 1,(N-M)
X2 = (YO1(I) - YBAR1)**2
X22 = X22 + X2
60  CONTINUE
XRHO1 = X11/X22
i FIND PARAMETER ESTIMATE
XFRE1 = XRHO1
BO1 = YBARI*(1 - XFRE1)
XPHI1 = XFRE1
Coisds FIND FORECASTING FOR AR(1) MODEL
SSE1 = 0
DO 70 I = 1,(N-M)
C.....FIND ERROR
YFORI1(I) = BO1 + XFRE1¥Y01(I-1)
ERRI(I) = YO1(I) - YFOR1(I)
ER1(I) = ERR1(I)**2
SSE1 = SSE1 + ER1(I)
70 CONTINUE

KB = 0

SE1 =0

STD1 = SERT(SSE1/(N-M))
G5 FIND PARAMETER WAT AND LAMDA FOR DETECTION AND ADJUSTMENT
66 Ik o

SUlL = 0

DO 80 I = 2,(N-M)-1

WAT1(1) = ©

ELAMALI(1) = O

WAT1(I) = (ERR1(I) =~ (XPHII*ERRI(I+1)))/(1+XPHI1X**x2)
ELAM1 = SQRT(1+XPHI1¥*2)

ELLAI(I) = WAT1(I)*ELAMI/STD1

ELAMAL(I) = ABS(ELLAI(I))
IF(ELAMAL(I) .GT. ZO5) THEN
J1 =231 +1
K1(J1) = 1
YO1(K1(J1)) = YO1(K1(J1)) - WAT1(K1(J1))
ELSE
END IF
80  CONTINUE
EP1 = ELAMAI(1)
DO 88 I=1,(N-M)-1
IF (EP1 .GT. ELAMAI(I) ) GOTO 88
EP1 = ELAMAL(I)
B8  CONTINUE
IF (EP1 .GT. ZOS) GOTO 3
CxoraxxFIND FORECASETING MODEL
500 APEL = O
DO S0 I = 1,N—(N-M)
YFOR(N-M+1) = BO1 + XFRE1¥P1((N-M)+(I1-1))
CxsoxsxFIND ERROR
XER(I) = YFOR(N=M+1) = P(N-M+1)
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CrxorxxFIND SUM
MAP(I) = ABS(XER(I)/YFOR(N-M+I))
APE1 = APE1 + MAP(I)

SO CONTINUE
DO 150 I=1,N

150 Q(I) =0
XAPE1(IK) =APE1/(N-(N-M))
XYPE1 = XYPE1l + XAPE1(IK)
XMAPEL = XYPE1/AM
GOTO 1

300 WRITE (*,77) IK,XMAPEL

77 FORMAT (15,F10.2)

2 CONTINUE
STOP
END
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FAUUL MP(1) 38nSuut ey

DIMENSION P(120),Q(120),Q1(120),ERR1(120),P1(120)
+,Y01(120),YFOR1(120),ER1(120),ELLAL1(120),YFOR(120)
+,ELDAT1(120),WAT1(120),ELAMAL(120),51(120),$2(120)
+,F01(40,40),F05(40,40),K1(120),XD1(220) ,XD2(120)
+,XR1(120),XR2(120),XRD(120),XRD1(120),XRD12( 120)
+,XX22(120),XX12(120),MAP(120), X4PE1(120), XXD(120)

+,XX2(120),XX1(120), XER(120),LM(120),LN(120)

REAL*S XFRE1,XXD,MAP

t KM=COLUM
{2 KN=ROW
KM=18
KN=33
OPEN (1,FILE = ’AP3’)
OPEN (2,FILE = ’AP4’)
OPEN (3,FILE = ’APS’)
OFEN (4,FILE = *APS’)
OPEN (6,FILE = ’FO17)
OFPEN (7,FILE = *FO5%)
READ (6,40) ((FO1(I,J),J3=1,KM),I=1,KN)
READ (7,50) ((FO5(1,3),J=1,KM),1=1,KN)
40 FORMAT(16F4.2)
50 FURMAT(18F4.2)

N = 120

205 = 1.96

201 = 2.33

M=5

DO 1500 ID = 1,4

XYPE1 = ©

IK. = 0

1 READ (ID,10,END=1000) (Q(I),Q1(I),I=1,N)

IK=IK+1

AM = IK

10 FORMAT (2F10.2)
Do 70 I=1,N
P(I) = Q(I)
P1(I) = Q1(1)
70 CONTINUE
N FIND AUTOCORRELATION
3 Yl =0

DO 60 I = 1,N-M

1]

]

1"




140

150

YO1(I) = P1(I)

¥Yi = Y1 + YOI1(1)
CONTINUE

YBAR1 = Y1/(N-M)

Xi1 = ©

DO SO I = 1,(N-M-1)

X1 = (YO1(I) - YBAR1)*(YO1(I+1) - YBAR1)
X11 = X11 + X1

CONTINUE

X22 = 0

DO 100 I = 1,N-M

X2 = (YO1(1) - YBAR1}**2
X22 = X22 + X2

CONTINUE

XRHO1 = X11/X22

..FIND PARAMETER ESTIMATE

XFRE1 = XRHO1
XPHY1 = XFRE1
BO1 = YBAR1*(1 - XFRE1)

..FIND FORECASTING FOR AR(1) MODEL

SSE1 = 0O

DO 120 I = 1,N-M
YFOR1(1) = BO1 + XFRE1xYO1(I-1)
ERR1(I) = YO1(I) - YFOR1(1)
ER1(I) = ERR1(I)**2

SSE1 = SSE1 + ER1(I)

CONTINUE

STD1 = SQRT(SSE1/(N-M))

. .FIND PARAMETER

SUM1 = 0.
SUM2 = O.
SUM3 = 0.

AB = O.

DO 130 I = 2,(N-M-1)

WAT1(1) = O

ELAMAI(1) = O

WATI(I) = (ERRI(I) = (XPHIIXERRI(I+1)))/(14XPHI1x*2)
ELAMI = SQRT(14XPHI1%*2)
ELLAI(I) = WAT1(X)*ELAM1/STD1
ELAMAL(T) = ABS(ELLAL(I))
IF(ELAMALI(I) .GT. Z01) THEN
DO 140 L = I,N-M

AR = AA + ERI(L)

CONTINUE

xXD1(1) AR

¥R1(I) = (I-1)*XD1(1)

DO 150 K = 1,I-1

AB = AB + ER1(K)

CONTINUE
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130

160
140
135

150

145

169

XD2(1) = AB

XR2(1) = (N-M-I+1)*XD2(1)
S2(1) = XD2(I)*(N-M-1+1)
S1(I) = XD1(I)*(I-1)

XXD(I) = S1(I)/S2(1)

YO1(I) = YBAR1 + (YO1(I)-YBAR1)/SART(XXD(I))
ELSE

END IF

CONTINUE

EP1 = ELAMAL(1)

DO 160 I = 1,N-M-1

IF (EP1 .GE. ELAMA1(I)) GOTO 160
EP1 = ELAMAL(I)

CONTINUE

DO 135 I = 1,3

DO 140 L = K1(I),(N-M)

AR = AR + ERI(L)

CONTINUE

XDI(I) = AA

XR1(K1CI)) = (K1(1)=1)%XD1(1) i
CONTINUE

DO 145 I = 1,0

DO 150 K = 1,K1(1)-1

AB = AB + ER1(K)

CONTINUE

XD2(1) = AB

XRZ(K1(I)) = ((N-M)-KI1(ID+1)xXD2(1)
CONTINUE

DO 155 I = 1,3

XRD(K1(I)) = XR1(K1(I))/XRZ(K1(1))
S2(I) = XD2(I)*( (N=M)=KI(I)+1)
S1(1) = XDI(ID*(KI(I)-1)

XXD(I) = S1(1)/S2(1)

LM(I) = Ki(1)-1
LNCI) = (N-M)-K1(I)+1 ]
IF ((LMCI1) .GT. 10) .AND. (LM(I) .LE. 12)) THEN
MM o= 11
ELSE
IF ((LMCI) .GT. 12) .AND. (LM(I) .LE. 15)) THEN
M = 12
ELSE
IF ((LMCI) .GT. 15) .AND. (LM(I) .LE. 20)) THEN
MM o= 13
ELSE
IF ((LM(I) .GT. 20) .AND. (LM(I) .LE. 24)) THEN
MM = 14
ELSE
IF ((LM(I) .GT. 24) .AND. (LM(I) .LE. 30)) THEN
MM = 15
ELSE
IF ((LM(I) .GT. 30) .AND. (LM(I) .LE. 40)) THEN
MM = 16
ELSE
IF ((LM(I) .GT. 40) .AND. (LM(I) .LE. 60)) THEN
MM = 17
ELSE
IF ((LM(I) .GT. 60) .AND. (LM(I) .LE. 120)) THEN
MM = 18
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800

170

ELSE
ENDIF
ENDIF
ENDIF
ENDIF
ENDIF
ENDIF
ENDIF
ENDIF
IF (CLN(I) .GT. 30) .AND. (LN(I) .LE. 40)) THEN
NN = 31
ELSE
IF ((LNCI) .GT. 40) .AND. (LN(I) .LE. 60)) THEN
NN = 32
ELSE
IF ((LNCI) .GT. 60) .AND. (LM(I) .LE. 120)) THEN
NN = 33
ELSE
ENDIF
ENDIF
ENDIF :
IF (XXD(I) .GT. FOS(NN,MM)) THEN
P1(K1(I)) = YBAR1 + (YO1(K1(1))-YBAR1)/SQRT(XXD(1))
ELSE
END IF
CONTINUE
GOTO 3
IF (EP1 .GT. Z01) THEN
Y1 =0
DO 800 I = 1,N-M
Y1 = Y1 4+ YO1(I)
CONTINUE
YBAR1 = Y1/(N-M)
X111 = 0
DO 900 I = 1,(N-M-1)
X1 = (Y01(I) - YBAR1)*(YD1(I+1) - YBAR1)
X1l = X11 + X1
CONTINUE
X22 = 0
DO 105C I = 1,N-M
X2 = (YO1(I) - YBAR1)*x2
X22 = X22 + X2
CONTINUE
XRHO1 = X11/X22
FIND PARAMETER ESTIMATE
XFRE1 = XRHO1
BO1 = YBAR1*(1 - XFRE1)
ELSE
END IF
APE1 = O.
DO 170 I = 1,N-(N-M)
YFOR(N-M+I) = BO1 4+ XFRE1¥P1((N-M}+(I-1))




Crx3xxFIND ERROR

170

230

1000
T

1500

XER(I) = YFOR(N-M+I) - P(N-M+1)
MAP(I) = AES(XER(I)/YFOR(N-M+I))
APE1 = APE1 + MAP(I)

CONTINUE

DO 230 I=1,N

Q(I) = 0

XAPE1(IK) = 100%APE1/(N~(N-M))
XYPE1 = XYPE1l + XAPE1(IK)
XMAPE1 = XYPE1/AM

GOTO 1

WRITE (%,77) IK,XMAPE1

FORMAT (15,F10.2)

GOTO 1

CONTINUE -

sTOP

END

i
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AIUUY ARMAP(1,1) I5NTSUUU L DY

S THIS PROGRAM FOR DETECTION OUTLIER TIME SCERIES
B it FOR ARMA(1,1) MODEL WITH PROCEDUSE M
REAL*E MAP,MAPE ,MAFPEZ
DIMENSION QU120),Q1C120):KM(S0Y,ERRY(120),B(120)
OIMENSION YO1(120C).ERICIZ0O), ELLAICIZ0Y, XER(120),P1(120)
DIMENSION ELDATICIZ205,WeT1( 1200, EEAMATCI20)  K1(120), ELAMDAT 120)
DIMENSTION MAPC120),MAFZUT20) , WaT 1200, XERT (120
DIMENSTION YAPEI (1209, X8ETHIU120), XFRELCI 20D, ERRC120), YFORE120)
CIMEMSION EMCT 1207, ¥ERRT 1200, ¥EORI( 1200
TIMENSION X

OFEN (%

F1
PR

Moz £

1 REGD (5,10.END = J00)AGUFETFERT=4 ,R)
IK=1K+1

10 FORMAT 1)

DO 30 1

DO 40 1 = 1,(N-M)

YOi(I) = PIC(I)

¥ = Y1 + Y0x(1)
40 COMTINUE

YBART = Y1/(N-M)

AX11 = O

DO SO T = 1,((N~-M)-1)

1 = (YOI(1) - YEAR2)=(YU1(1+41) - YBarl )
AX: = (YO1(1) - YERR1IX(YDI1(I+Z) ~ YBAR1)
11 = X11 4 X3

AX11 = AXI1 + AN

o
c

DO 60 1 = 1,(N-M)

X2 = (YOI1(Y) -

+ X2




WaT1(1) = OC.

ELAMDACT ) =

O

Rl = X11/%Xz2
R2 = AX11/X22

Eaduda FIND PARGMETER ESTIMATE MCETA
XRHO1 = R1
XRHOZ = R2
XRFE1 = XRHOZ/XRHO1
DO'8D I = 1,2
Al = XRHD1 - XFRE1
A2 = 1 + (XFRExXXFRE1) - (2¥YRHOI¥XFRE1)
A3 = Al
IF ((a2%e2)-(4xA1xa3) (LT, ©) GOTOo 7
A4 = SORT((AZ¥AZ)-(4¥A1*AT))
XCETAI(1) = (A2 + A4)/(2%A1)
XCETRI(Z) = (A2 = A4)/(Z3A1)

B1 = XCETAR1(J)
B0 = YBEaR*(1-B1)

LFIND FORECASTING FOR ARMA(1,1) MODEL

SSE = 0.
ERR(O) O
DO S0 I=1,(N-M)

oy’ FIND ERROR
YFOR(I) = BO+XFREI*YO1/( -1 )-XCETAI(JI*LRR(I-1)
ERR() YO1(1) = XFOR(1A
ER1(1) ERR( ] yxx2
SSE = SSE 4 ERI€Y)

<0 CONTINUE
EMC (32 = SSEA(N-M)

a0 CONTINUE
EM = EMC(1)

D0 100 I=1.2

IF (EM .LE. -EMCEED ) GCOTE-100
EM = EMI(I)

NY =)

100 CONTINUE

B11 = XFRE)

822 = XCETR1(NI)

s % A o |

IF (1Z .EG. 3) GOTO &
BOD = YBaR*(1-B11)
XPHYI = B11-B22

k. s FIND FARAMETER WAT AMD LaMDA FOR DETECTION AND ADJUSTMENT
DO 110 1 = 1,(MN=-M)

C SFIND ERROR FOF MINIMUM SUMSOUARE
YFORI(1) = BOO + B11*YUI(J-1) - BZI¥XERR(1-1)
XERR(I) = YO1(1) - YFOR1(I)

XERI(I) = XERR(1)*x2
XSSE = XSSE + XER1(1)

110 CONTINUE
STD = SORTIXSZE/(N-M))

XeME = O
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130

150

J1 =0

DO 120 1 = 2,(N=M)-1

WeT1(1) = 0

ELAMAI(L) = ©

WATI(I) = (XERR(I) — (XPHIXXERR(I+1)))/01+XPHI®x*2)
ELAM]1 = SQRT(1+XPHIX*Z)

ELLAI(I) = WAT1(I)*EL&ML/STD
ELAMAI(YI) = ABSCELLAIC]ID)
IFCELAMAI(1) .GT. 1.65) THEN

J1 = J1 + 1

Ki(31) = I

Rl = EQHl(Kl(Jl)) - (WATL(K1(J1)*XPHI)
ER1(K1(J1)) = RIx*2

ELSE

END IF

CONTINUE

DO 130 I=1.(N-M)

SE1 = SE1 + ER1(I1)

CORTINUE

APEL = 0

MAPE]L = ©

STX1 = SORT(SEL/CM)I

STP.= STx1

£P1 = ELAMALIC1)

DO 140 I=2,(N-M)-1

iF (EPY .GE. ELANMAIYIY ) BOTO 140
EFl = ELAMAI())

CONTINUE

IF (EP1 .GE. 1.65) GOTD=66&

DO =3 003

P1(K1(I)) = YORKICE S =—WaTIcriesy)
CONTINUE

IF (EP1.GT. 1.088-GOI0~S

Croxxx P IND FORECASETING MODEL

=

DO 160 I = 1IN-(N-=M
YFORL(N-MA1) = BOC + E11*Y01( (H-MM(1-1)) - B2IXEDR((N-M

CrexoesxF IND ERFOR

[RE et

170

XER(1) = PON-M+1) - YFORI(N-P+1)
FIND SUM

MAP(I) = ABSIXER(IJ/P(N-M+1))*100
AFPE1 = APE1 + MARP(I)

COMTINUE

XAPEI(IK) = APE1/(M-(H-M))
BOE1T0 1205 Mt

XYPE1 = MAPEL + XAPE1(I)
CONTINUE

KMEPEL = XYPE1/IK

WRITE (*,77) IK.XMARE]

FORMAT (14,F10.2)

CONTINUE

DO 180 I=1,M

QC(l) =0

GOTO 1

STOR

END
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st

~

200

ALY VAR(1) 3I5nsuu)

.. THIS PROGRAM FOR DETECTION CUTLILR TIME SERIES
. - PROCEDUES

DIMEHSION P(120).Q(120),01(120),Q2(12C), ERR1(120),P1(120)
+. YOI 1200, YFOR1(120), ER1(120), ELLAI(1207,Y02(120). IM(2) . YR2(12D)
+ ERRZ(120),ELDATI(12D) . WATLOIZE M ELAMAVLIZON L ELLAZC 1 2G)
+,WAT2( JQG}, ELDET2(120), ELAMQ?!’ 200, ER20420),YFORZ2( 120) . YR1(120)
4 AM(I20), AXZ0120), BXC1 20 0,8 2Aa 00 Y [OXEIZ0EH2L120) , TP(2128)
+, FO1{40,40), FOL(40,40) . VEERGYZOV/ ERRC 120 ERCIZ0) ITI (120
i1 } HET A
(120), ¥%12(320) , WEAT (r20) /ERANMAL 20  ELLRCITZ0) L YALD
+, XXZ0120) . X0 (120) , XRO1ZCVRFUIZ0) R NLRE(120),EX(1200
4+, dMIC2 200, IM2(120) MHATI 1200, ¥ADZ #0120 MT1 (320 1Q3C120)
+,MO 1200, TP2(120), EX2( 320, YYRICIZEIGYYRI(120 YYD 120)

+,MO2CI20), YHaTZ(120) , XN 1207 SOXREED 200 . YXD6

F,RF2012073, PR2( 2200, YARDI 2(
+,MT21203,1040120), EX3(120) SBICT20w

JA0E, 130 , IROESIRGYD

WDy U

TRATLPENT) #

T2 PRIST
OFEN (Z.FILE = 2248.FPRNTD)
OFEM (4, FILE = 286 .PRH” )
DPEN (6,FILE = °F01°)

OPEN (7, FILE = P05 )

OPEN (S, FILE = "VZ1.FPRN®)
OFEN (G, FILE = "2V121 . PRH’)

N o= 120

RE&D (£,40) ((FCI1(1,3),3=1
REQD (7,500 ((FPOSCI, ),

FORMAT{ 15Fa

FORMSTCI6H4. 2

MT2(Y) = Y04A(T)
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Do = 1,4
I¥. = O.

12 I ¢

ALPOSR = O.
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¥l =0

Y2 =0

D080 I = 1.

7/01(1) = P1(I)

YA 5 N YORCT Y
80 CONTINUE

YBART = Yi1/N

X =0

Xi1 = O

xY11 = O

DO S0 1 = 1. M-1

X1 = (YOL(I) - VYEAR] J*F(YDI1(I+1) - YRaR1)

X1l = X11 + X1
S0 CONTINUE

@
=

X222 =0

DO 100 I = 1.N

X2 = (YO1()) - YBARI )x*»2
NIV e NpON

B2 "= K22 Y RD

100 CONTINUE

 ogfh SRER FIND PARAMETER ESTIMSYE

BARY (1 - MNFRES

FORECASTING FOR @R 1) ponEL

120

STDI = SORT(SSEL/N)

EXCIK) = ER(1)
DO 125 I=1,/N
IF (EX(IKY .GE. ER(I)) GOTC 12t
IPCIK) = X
EX{IK) = ER()Y)
i25 SONTIMUE
EXZ(IK)Y = ER(1)
DO 126 I1=1,M
IF (IPCIK) .EQ. Y) GOTD 1z6
IF (EX2(IK) .GE. ER(Y)) GUTO 12¢
IP2(IK) =
EX2(IK) = ER())

COMTINUE

st

jory
o

EX3(IK) = ER(1)
DO 125 I=1.N

IF ((IP(IK) .EQ. X) .OR. (IPZ2(IK) .E@. 1)) GOTO 135
IF (EX3(1K) .GE. ER(1): 135




~

L9

144

IPICIK) =

EXR(IK) =

CONTIN

DO 142 L
¥DL. = ¥DI

= IP(IK).N
+ ER(L)

23 = (IP(IKH=-1)*VD

= 1,IP(IK)~-1

YD2 = YDZ + ER(K)

CONTINUE
YR2(IP(IK

YO(IP(IK)

¥ = YD2x
~ VLT
Sy YD1

1) = (N=-1IPCTK 41

) = YRICIP(IK) ) /YR2EIP(

(N-TPCIRI+1)

CIRCTED=3)

sy,
)

3303

Oz

178



YXDOIPR(TIK)) = YXRICIPROIK DN KRZ(IFICIKY)

= YXDZH(N-TP3(IKI+1)
SVX = YXDIXR(IP3(TKI~1)

= SVX/EYX

= IP3(IK)-1

INT = N=-IPZ(IK)+1

CALL FSTAT (IM3,IN3.133,330)
MM3=133

NNZ=JIJ0

DX DOWER OF TEST TYFE II
IF(XYD .LE. FORCMN,MM)) THEM
BWOS = EWOS + 1.0
ELSE
END IF
Cxxxx2TYPE T ER

IF C(XYD (LE. TOBONM MMY) SRNBO (XYY

+ LANDL OO0 LLE. FOLRINNILMMZIS) THEN

ALPOS = ALPCE + 1.0

CxEx2x2POWER OF

ST TYPE I

FO1CHM, M )Y THEN

LFOXYD

3 6D

ey

A

2, ML

e
o

= MOCIKY)H

+ ER(L)
14l CONTINUE

ERIOMOCIK)) = (MOr 1K )=-1 0001
1.MOCIK -7

v

+ ER(¥)Y

PREI(MOCIE D) = (N-MOCIK 3415002

8

DLIK) ) = RRICMOCIK

MO IE 3
E2 = DDZFON-MOCIK)+1)

S3 o= DRARCMOC T )-1 )

< b

et

£,

FOSHIME

PO1CNNE
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[}

ACLOS = ACCOS + 1.0

YRATI1(ITICIK)) = YEARL +

YADIICITICTIK)) = (YHAT1(

YSU = YSIMYADIICYTICIK))

A = (PI(ITICIK)) - PCIT

=25 + &

MOZ(IK) = IT2(IK)

Do 1ae

DAl =

COMNTIMUE

(YOI(MOCTIF 3 )~

ITICIE )

)
101K )/

(MO2CIK)) = (MO2(IK)-1)%0m)
DO b6 K o= -1

(IHOZ, TMGZ, 13C

RECDE =

EMD. TF

GT . FO1¢}

CO1 = ATCDT 4+ 1.0

MHATICTY 1¢ S

I

(s

{50

1) SORTOXD

P FT'}[]"j\".;,

CITICIKD )

AN N
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1F (XDY .GT.

BCOCO1 = BOCO1 + 1.0

YHOT WY = 20 1K) =-YEARL) o 3
) = i ) = ECITZ0IK))
= XEN4KAD] 39
(PICITR(IK)) ~ PCITR0IK))I/PCITZ(IK)D
DEUM =DSUM + B2
ELS 3

HELPOE ) /6

(AM-BWOI +61PH

A i
’
TSN
ELSE
' -
12D e { L 14 1 \ )
b R
;R 1 15) f 1) i 1N
M = J%
LSk
Yy (Mg _GT ZH , ( ' AN TN
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: 24) (LMO .LE. 20)) THEN
MmO =
ELSE
£ oL GT. 303 _AND L0 | L a . THEN
PO = 5
FLST
L G 10 by {10 e ; Vi
"”-v‘ ~ ]
G Y ( Lt 1203) THEN
v
IRy
(ELNn 6T, =0 i e : e
.
"11': -
W
cH
Fort 0 1 < {4 ; Y
DY #
r
1k




183

Tusunawn 14 Tusunsudmsuasanfds inannauns ém%aqnmnmmﬁ

AUV VMACD) IBnsSuvyd

Coy ik THIS PROGRAM FOR DETECTION OUTLIER TIME SERIES
BT PROCEDUES V
DIMENSION P(120),Q(120),91(120),ERR1(120),P1(120)
+,Y01(120),YFOR1(120), ER1(120), ELLA1(120), YFOR( 120)
+,ELDAT1(120),WAT1(120), ELAMAL(120),51(120),S2(120)
+,F01(40,40),F05(40,40),K1(120),XD1(120),XD2( 120)
+,XR1(120),XR2(120), XRD(120), XRD1(120),XRD12( 120)
+,XX22(120),XX12(120) ,MAP(120) , XAPEL( 120) , XXD( 120)
+, XX2(120),XX1(120), XER(120), LM(120) , LN(120)
REAL*S XFRE1,XXD,MaP
C KM=CO1.UM
i KN=ROW
KM=18
KN=33
OPEN (1,FILE = ’AP3’)
OPEN (2,FILE = *AP4°)
OFPEN (3,FILE = ’AP5’)
OFPEN (4,FILE = *AP6*)
N = 50
205 = 1.96
701 = 2.3%
M=5
DO 1500 ID = 1,4
XYPE1 = 0O
IK=0
1 READ (ID,10,END=1000) (Q(1),Q1(I),I=1,N)
IK=IK+1
AM = IK
10 FORMAT (2F10.2)
DO 70 I=1,N
P(1) = Q(1)
P1(I) = Q1(I)
YO1(I) = P1(1)
70 COMTINUE
oA, FIND AUTOCORRELATION
X Y1 =0
DO 80 1 = 1,NM
Y1 = Y1 + YO1(I)
&80 CONTINUE
YBAR = Y1/(N-M)
X1 =0
DO 90 I = 1,(N-M-1)

N

"




100

66

140

150

X1 = (YO1(I) - YBAR)*(YO1(I+1) - YBAR)
X11 = X11 4 X1

CONTINUE

X22 = 0

DO 100 I = 1,N-M

X2 = (YO1(I) - YBAR)¥*2

X22 = X22 + X2

CONTINUE

XRHO = X11/X22

IF (XRHO .GE. 0.5) THEN

XRHO = 0.4

ELSE

ENDIF

FIND PARAMETER ESTIMATE

MR = 1-(4¥XRHOXRHO)

FB = SORT(XR)

AL = (~14FB)/(2*XRH0)

XCETA = AL

BO = YBAR

XPHI1 = - XCETA

FIND FORECASTING FOR MA(1) MOOEL
DO 120 I = 1,N-M

YFOR1(I) = BO - XCETA*ERRI(I-1)
ERR1(I) = YO1(I) - YFORI(I)
ER1(I) = ERR1(I)**2

SSE1 = SSE1 + ER1(I)

CONTINUE

STD1 = SQRT(SSE1/(N-M))

FIND PARAMETER

SUM1 = O.

SUM2 = 0.

SUMI = 0.

J=0.

AR = 0.

AB = O.

DO 130 I = 2,(N-M-1)

WAT1(1) = O

ELAMAI(1) = O

WAT1(I) = (ERR1(I) ~ (XPHIIXERR1(I+1)))/(1+XPHI1xx2)
ELAM1 = SQRT(14XPHI1**2) ’
ELLAIC(I) = WAT1(I)*ELAM1/STD1
ELAMAI(I) = ABS(ELLAL(I))
IF(ELAMALI(I) .GT. ZO5) THEN

DO 140 L = I,N-M

AR = AR + ERI(L)

i

CONTINUE
XD1(I) = AA
XR1(I) = (I-1)*xXD1(1)

DO 15C K = 1,I-1
AB = AB + ER1(K)

CONTINUE
XD2(1) = AB
XR2(1) = (N-M-I+1)*XD2(1)

S2(1) = XD2(I)*(N-M-I+1)
S1(1I) = XD1(I)*(I-1)
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XXD(I) = S1(1)/S2(1)

YO1(I) = YBAR1 + (YO1(I)-YBAR1)/SART(XXD(I))
ELSE

END IF

130  CONTINUE
EP1 = ELAMAL(1)
DO 160 I = 1,N-M-1
IF (EP1 .GE. ELAMA1(I)) GOTO 160
EP1 = ELAMAL(I)
160  CONTINUE
IF (EP1 .GT. ZO5) THEN
N1Z= 0
DO 85 1 = 1,N-M
Y1 =071 % YOI(T)
85 CONTINUE
YBAR1 = Y1/(N-M)
X11 = 0
DO 95 I = 1,(N-M-1)
X1 = (YO1(1) - YBAR1)*(YO1(I+1) - YBARL)
MY 0= Xia =
95 CONTINUE
X2z, =0
DO 105 I = 1,N-M
%2 = (YO1{1) = YBARI)**2
X22 = X22 + X2
105  CONTINUE
XRHO = X11/X22
IF (XRHO .GE. 0.5) THEN
XRHO = 0.4
ELSE
ENDIF
Ci il FIND PARAMETER ESTIMATE
XR = 1= 4¥XRHO*XRHO)
FB = SQRT(XR)
AL = (=1+4FB)/(2*XRHO)
XCETA = AL
BO = YBAR1
ELSE
END IF
500 APE1 = O.
DO 170 I = 1,N-(N-M)
YFOR(N-M+I) = BO — XCETA*ERR1((N-M)+(I-1))
CrrxxxFIND ERROR
XER(1) = YFOR(N-M+I) = P(N-M+I)
MARP(I) = ABS(XER(I)/YFOR(N-M+I))
APE1 = APE1 + MAP(I)
170  CONTINUE
DO 230 I=1,N
230 Q(1) =0
XAPEL(IK) = 100*%APE1/(N-(N-M))
XYPE1 = XYPE1 + XAPE1(IK)
XMAPEL = XYPE1/AM
GOTC 1
1000 WRITE (%,77) IK,XMARE1
b 4 FORMAT (15,F10.2)

It

L
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ALY VARMA(1,1) 35nmsuvu?d

RS L e THIS PROGRAM FOR DETECTION OUTLIER TIME SERIES |

Bk WITH PROCEDUSE Vv r
DIMENSTON P( 12'.})‘0(1203,01( 1203,02(0120),ERRI(120).P1( 120),P2(120)
DIMENSION Y01(120),YFORI( 120),ER1(2120),ELLAI(120),Y02(3 20),IM(2)
DIMEMSION EFR2(120),WAT1(120). ELAMAY (120),ELLA2(120)

DIMENSION WATZ(120), ELaMa2( 120),ER2(3120), YFORZ( 120)

DIMENSION AX(120), AX2¢12070,EX(120) Xt 120 ),CX0120),CX21120)
DIMENSION FO1(40,40), FOL(a0, A0 XTETRICS00) , XCETRZ( 500)
e

DIMENSTION XR10120).XR2(3207 /KB 120 D3 XRBILT20), XRD12( 1
(2203 RXLZCYZ05 3 KPRE 1(R00), XFREZ( O Y XER2Z(120G)

Q) I XRRICYZC ), XPRZE120) »XER1(120)

DIMENS 1O 50

DIMENSION XX2(120),Xx#( 1

DIMENSION EMC1( SO0 ITEME2 (/300
C “M=COL UM
C KN=ROW

KM=13

KN=33

LFEN (5,FILE = *ARMA.CQUT’)
OPEN. (6,FILE =.7FR3 %)

OPEN (7,FILE = *FERE

J : S
(7,53) (LFOS{ TP, I=1,¥MY. 1= SKHD

RESD

40 FORMRT(18F< . 2) ¢
50 FORMAT(18FA . 2)

1 READ (5,10,EMD=1000) (201} },Q1(1).Q2(1),1=1,N)
IK=1K+41
10 FORMAT (3IF10.4)
DO 60 1=1.N
BCIY =3a01)
FICI -« Q1CT)
P2(1) = @2(I)

&0 CORTINUE
i 34 FIND AUTOCORRELATION
Yi =0

PO 26 1 = 1,8

YOi(I) = FPI(I)

YO2(1) = P2(Y)

Y1 = Y1l + YOu(I)

YZ = ¥YZ + YO2(1)
70 COHTINUE




&0

YBAR]
YBAR2

X11
AX1
XY1

1
1

8XY11
Do 80 1

x1
AX1
%Y1

BXY1

X11
A1
xY1

1
1

"

Y1/N

Y2/N

H
(o]

"
=4

o]

1,N=-2

(YD1(I) -~ YBAR1)X(YD1(I1+1) - YEARL)
(YO1(1) - YBARII®(YOIC(I+2Z) - YBAR1)
(YO2(I) - YBARZIX(YOZ(I+1) - YBARZ)
(YO2(1) = YBARZ)X(YOZ(1+42) - YBARZ)D

X11 + X1
AX11 + AX1
XY11 + XY1

i

BXY11" =
CONTINUE

X232

Ll

(&)

BXY11 + BXYl

X2 = 0O
DO U
X2 = (YO1(I¥ = YEAR]H¥x2

XYz

DD
Vs

XYzz
CONTINUE
XRHOI
AXRHOZ

FIND PARAMETER EST

XFRE1
XFREZ

FIND PARAMETER ESTIMATE XCETAL

DG
Al
(=¥
Al
(2%}

b

(YOz(1) ~

AN

+ X2

YBARZ 62

= XY22 +7XYZ

€1 J
XRRO1 - XFREL

1 + (XFRE1*XFRE1) — (2XRHO1*XFRE1)

Al

SART((RAZ¥*2 )~ (4¥A1*A3))

X11/XZ22
AX11/X22

AXRHEZ/ XRHQL
BXRHOZ/XRHOZ

MCET&1(1)

Y,2

= (—A2+A4)/(2*A1)
XCETRI(Z)= (-A2-A4)/(2*A1)

Bl = XCETR1(J)
YEARLX( 1-XFREL)

501

O

1(0)

XRRIC(O)
XER1(O)
DO 100 1
YFOR1I(I)D

ERR1()) =

tR1(1)

1,N

BO1+XFREI*YQL( 1-2)-XCETAL
YO1(1) - YFOR:(1)
ERRI( I )*x2

SFIND MINYIMUM SUMSQUARE ERROR

IMETE XFRE

(J)*ERRI( I~
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SSE1 = SSE1 + ERI(1)

100 CONTIMUE
EMC1(3) = SSE1

61 CONTINUE

C.....FIND PARAMETER ESTIMATE XCETA2
DO 62 J=1,2
D1 = XRHOZ - XFREZ
Dz =1 + (XFREZ*XFRE2)>— (XRHOZ¥XFREZ )
D3 = D1
Da SART((DZ*D2)-(4*D1xD2) )
XCETR2(1) = (=-D2+D4a)/(2*D1)
XCETA2(2)= (-D2-D42)/(2+D1)
Bz = XCETAR2(J)
BOZ = YBAR2*(1-XFRE2)

A FIND MINIMUM SUMSQUERE ERROR
SSE2 = ©
SE2/=40
ERRZC0)
XER2(0)
XERZ(O) =
o S N

H

"

"
- o C o

N

YFORZ(I) = BO24XFREZ( IO~ 1 )-XCETAR2( D YFERRZ:

ERR2(Y) = YO2UI) 7 YFOR2Z(I)
ER2(Y) = ERRZ(Y p¥x2
SSEZ = SSEZ + ERZ(/1)
71 CONTINUE
EMC2(J) = SSEZ
62 CONTINUE
EMP1 = EMCICL)
DO 61 I=1,2
IF (EMP1 .LE. EMC1C1) ) GOTO
EMP1 = EMCI(Y)
iM =3
CURTINUE
EMPZ = EMC2(1)
DO 82 J=1,2
IF (EMPZ .LE. EMC2(J) ) GOTC &2
EMPZ = EMC2(J)
LN = J
82 CONTINUE
FRE1 = XFRE1
CETAl = XCETAR1(LM)
FREZ = XFREZ _
CETAZ = XCETRZ{LN)
XPHI1 = FRE1-CETRI
YPrlz = FREZ-CETAZ
FIND ERROR FOR FORCASTING £RMA(1,1) MODEL
DO 180 1 = 1.N
YFOR1(1) = BUI+TREI*YOI( I-1)-CETRISORRL(1-1)
XRR1(1) = YO1(1) - YFORI(1)
XER1(I) = XRRI(I)*¥2
SE1 = SE1 + XERi(1)

0}

(23]
fury
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YFOR2Z(1) = BOE+FQE2*Y02(I;l)—CETQZ*XRRZ(I-l)
WRR2(1) = YO2(1) - YFOR2(I)

XER2(1) XRR2( 1 )**2

SEZ = SEZ + XER2(1)

CONTINULE

KB = O
XSE1 =
XSEZ =
$TX1 = SART(SE1/N)
STXZ = SQRT(SEZ/N)

i

N Cc o

_FIND PARAMETER WAT AND LAMDA FOR DETECTION AHD ADJUSTMENT

X01 = 0
Xp2 = ©
XYl = ©
Y12 = 0
Do 190 1 = 2,N-1
WaT1(1) = ©
ELAMAIC(L) = O
WATI(I) = (RR1LY) < {XPHITHXRRI(IFTD D))/ (14XPHII**2)
ELAM] = SERTCI+XPHIAIAZ)
ELLEI(]) = WAT1OT1 )¥ELAMI/STX]
ELAMAI(Y) = ABSCEULAICYI))
IFCELAMAI(FY .GT/ 1.65) THEN
IM =1
ELSE
END 1F
CONTIHUE
SuMl = 0.
SUM2 = Oy
sSuMs = O.
Do 200 L = TN
XDY = KDY PrRERIE )
CONTINUE
MRICIMR = (IM-1)=0D]
DO 210 K= A5 iM-1
XpD2 = XD2 + XERI(K)
CONTIMUE
XR2(IM) = (N-1IM+1)*X
XRO(IM) = XRI1(IM)/AR2(IM)
$2 = XDz¥(MN-IM+1)
51 = XDI*(1IM-1)
W =" 81/S2
LXM = IM-1
MM o= LXM
LYN = N-IM+l
NN = LYN
IF (CLXM -GT. 10) .eND. (LXM .LE. 12)) THEN
MM o= 11
ELSE
IF ((LXM .GT. 12) .AND. (LXM _LE. 15)) THEM
MM = 17
ELSE
IF ((LXM .GT. 15) .AND. (LXM .LE. 20)) THEN




rd o= 13
ELSE
1F ((LXM .GT. 20) .AND. (LXM .LE. 24)) THEN
MM o= 14
ELSE
IF ((LxM .GT. 24 .AND. (LXMW LLE. 20)) THEN
MM = 15
ELSE
IF ((LXM .GT. 30) .AND. (LXM .LE. 407%) THEM
M = 16
ELSE
1F ((LXM .GT. 4G) .AND. (LXM _LE. 60)) THEN
MM o= 17
ELSE
IF ((LXM .GT. 60) .AND. (LXM .LE. 120)) THEN
MM = 18
ELSE
ENDIF
ENDTF -
ENDIF
EMDYF
EN{IIF
ENDIF
ENDYH
EMDIT

TF ((LYN. .GT. 200 .AND: (tN LE. 40)) THEN
NN = 31
Etlar
IF ((LYN .GE. @) .&ND. (LYN .LE. 60)) THEM
NN =332
ELSE
{F GEUVIFGI. 60) .AND CEYHA LE. 1203) THEN
NN = 33

EMDIF
ENDIF
IF (XXD .GT. FOL(MN,MM)) THEN
P1(IM) = YBAR1 + LYGl(lM)—YSAQ))/&Q&T(x%oﬁ
ELSE
END JIF
EX(IK) = 100%(YO1(IM) - POIM)Y)/POIM)
BX(IK) = 100%(YO1(IM) - PI(IM))/P1CIM)
CX(IK) = 100%(FICIM) - P(IM)/PCIM)
DO 220 1 = 1,1K
DMl = SUM1 + AX(T)
SUMZ = SUMZ + BX(1)
SUMT = SUM3 + CX(1)
zz20  COMTINUE
A = SUM1L/IK
B o= SUMZ/TIK
C = SUMI/IK
A = 0O
DO 23¢ I = 2,M-1

watz(1) = ¢

190



191

240 COMTINUE
XX1(IM(1)) = (IM(1>-1)*xY1
DO 250 K = 1,IM(1)-1
XY¥Z = XYZ + XERZ(K)
250 CONTINUE
XX20IM(1)) = (N=-IM(1)+1 )*XY2
XRDICIM(2)) = XX10IMC1 ),/ XK2(IM(1))
260 L = JM(2),N
XY12 = XY12 + XER2(L)
260 COMTINUE
XXAIZ(IM(2)) = (IM(2)-1)*XY12
DO 270 K = '1,IM(2)-1
XY¥Y22 = XY22 + XER2(K)
270 CONTINUE
XX22(IM(2)) = (N=IM(2)+1)%XY2Z
XRD12(IM(2)) = XX12(IM(2))022(IM(2))
NX = JM(1)-1
MZ = NX
NY = M-JMf 1391 -
NZ = NY 1
MX = IM(29=1
s = MX
MY = N-Jih 2941
NA = MY
1IF (XRD1CIME1ID) [GT.VFDIENZ . MZ)) THEN
FZOaM1)) =/ YBAR 4 CYOICAM L 3)-YEARI J/SARTIXRII(IMO1 1))
ELSE
TF (XRDIZCIMEZO) L GT. FRIUNA,MA)) THEN
P2(aM(Z3) = YBA®
ELSE
ENDIF
ENDIF
RE = 100¥CYO2(IMC1)Y) - FOIMC1Y )5 /F
REZ = 100%(YO2R(IMEz) Y ~ PLAMCZ ) ACIM(2) ) .
K) = (RB1 + RB2)/2
100%(YORZIIMCI DY) = P2OIMIIIDI/F20IM 1Y)
COFCYOROIM(2Y) = P2OIMC2))IP20IM2))
BX2(1K) = (RE1Z + REZZ)/Z
RE1Z = 100%(PF2(IM(1)) - FOIM(1) 3 0/PCaMi1))
RE23 = 100%(F2(IM(2)) - FOIM(ZI D /PCIMCZ) )
CX2(IK) = (RB13 + RB23),/2
DO 230 J=1, 1K
SUMI2 = SIM1Z2 4+ AX2(JT)
SUMZZ = SUMZZ 4+ BX2(J)
SUM32 = SUM32 + CX200)
280 CONTINUE
AZ = SUMI2/1IK '
B2 = SUMZ2/IK
2 = SUM32/IK
WRITE. (%,77) IK,A,B,.C,A2,E2,C
77 FORMAT (IX,6F10.2)
DO 290 I=1.N
290 CQCL) =0
GO0 1
1000 STOP

END

DA OYOZUIN( 2 ) )-Yean
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fILUY VAP(1) I8nsuuyd

C....THIS PROGRAM FOR DETECTION OUTLIER TIME SERIES
C.....PROCEDUES V
REAL*8 MAP,MAPE,MAPE2,XMAPE1,YBAR1,SSE1,SE1
DIMENSION P(120),Q(120),Q1(120),ERR1(120),P1(120),YO11(120)
DIMENSION YO1(120),YFOR1(120),ER1(120),ELLA1(120)
DIMENSION ELDAT1(120), WAT4(120),ELAMA1(120),S1(120),52(120)
DIMENSION FO1(40,40),FO5(40,40),K1(120),XD1(120),XD2(120)
DIMENSION XR1(120),XR2(120), XRD{120),XRD1(120), XRD12(120) _
DIMENSION XX22(120),XX12(120), MAP(120),XAPE1(120),XXD(120)
DIMENSION XX2(120),XX1(120),XER(120),LM(120),LN(120)
KM=COLUM
KN=ROW
KM=18
KN=33
OPEN (5,FILE = 'AP.OUT)
OPEN (6,FILE = 'FO1')
OPEN (7,FILE = 'FO5)
READ (6,40) ((FO1(,J),J=1,KM),I=1,KN)
READ (7,50) ((FO5(,J),J=1,KM),I=1,KN)
40 FORMAT(18F4.2)
50 FORMAT(18F4.2)
M=5
N =50
K =0 :
1 READ (5,10,END=1000) (Q{1),Q1(l),}=1,N)
IK=1K+1
10 FORMAT (2F10.4)
DO 70 I=1,N
P() = Q()
Pi() = Q1()
70 CONTINUE
C.....FIND AUTOCORRELATION
3 Yi=0
DO 80 1= 1,N-M
YO1(l) = P1()
Y1 = Y1+ YO1()
80 CONTINUE
YBAR1 = Y1/(N-M)
X11=0
DO 90 | = 1,((N-M)-1)
X1 = (YO1(l) - YBAR1)*(YO1(1+1) - YBAR1)
X11 = X11 + X1
90 CONTINUE
X22=0

00




DO 100 | = 1,(N-M)
X2 = (YO1(l) - YBAR1)**2
X22 = X22 + X2
100 CONTINUE
XRHO1 = X11/X22
C.....FIND PARAMETER ESTIMATE
XFRE1 = XRHO1
LY=0
K=0
c K=K+1
¢ IF(K.EQ.2)goto 88

XPHY1 = XFRE1
BO1 = YBAR1*(1 - XFRE1)
C.... FIND FORECASTING FOR AR(1) MODEL
SSE1=0
SSE2=0
C....FIND ERROR
DO 120 | = 1,(N-M)
YFOR1(l) = BO1 + XFRE1*YO1(}-1)
ERR1()) = YO1()) - YFOR1()
ER1(l) = ERR1()**2
SSE1 = SSE1 + ER1())
120 CONTINUE
STD1 = SQRT(SSE1/(N-M))
C.... FIND PARAMETER
SUM1 = 0.
SUM2 = 0.
SUM3 =0.
J=0.
66 DO 130 1= 2,((N-M)-1)
WAT1(1)=0
ELAMA1(1)=0
WAT1() = (ERR1{)) - (XPHI1*"ERR1(1+1)))/(1+XPHI1**2)
ELAM1 = SQRT(1+XPHI1**2)
ELLA1(l) = WAT1()*ELAM1/STD1
ELAMA1() = ABS(ELLA1()
IF(ELAMA1()) .GT. 1.65) THEN
J=J+1
K1) =1
ELSE
END IF
130 CONTINUE
DO 1351=1,
DO 140 L = K1(),(N-M)
XDA(l) = XD1()) + ER1(L)
140 CONTINUE
XR1(K1() = (K1(1)-1)*XD1(1)
135 CONTINUE
DO 1451=1,
DO 150 K = 1,K1())-1
XD2(l) = XD2(l) + ER1(K)
150 CONTINUE
XR2(K1(1)) = (N-M)-K1()+1)*XD2()
145 CONTINUE
DO 1551=1,J
C  XRDK1(M) = XR1(K1(MXR2(K1()
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S2(I) = XD2(1)*((N-M)-K1())+1)

S1(1) = XD1(1)*(K1()-1)

XXD(l) = S1(1)/S2())

LM(1) = K1()-1

LNQ) = (N-M)-K1(1)+1

IF (XXD(l) .GE. FO1(NN,MM)) THEN

211. g<E1 ()) = YBAR1 + (YO1(K1(1))-YBAR1)/SQRT(XXD())
END IF

155 CONTINUE

EP1 = ELAMA1(1)

DO 160 | = 2,((N-M)-1)

IF (EP1 .GE. ELAMA1(})) GOTO 160
EP1 = ELAMA1())

160 CONTINUE

IF (EP1 .GT. 1.65) GOTO 3

88 DO 170 1= 1,(N-(N-M))

YFOR1(N-M+I) = BO1 + XFRE1*YFORT((N-M)+(1+1))

C****FIND ERROR

XER(!) = P{N-M+]) - YFOR1(N-M+])
MAP(l) = ABS(XER(I)/P(N-M+1))*100
APE1 = APE1 + MAP()

170 CONTINUE

XAPE1(IK) = APE1/(N-(N-M))
DO 180 1=1,IK
XYPE1 = MAPE1 + XAPE1())

180 CONTINUE

XMAPE1 = XYPE1/IK
WRITE (*,77) IK. XMAPE1

77 FORMAT (14,F10.2)

DO 230 I=1,N

230 Q()=0

GOTO 1

1000 STOP

END
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C....THIS PROGRAM FOR DETECTION OUTLIER TIME SERIES
C....PROCEDUES V
REAL*8 MAP,MAPE,MAPE2,XMAPE1,YBAR1,SSE1,SE1
DIMENSION P(120),0(120),Q1(120), ERR(120),P1(120),YO11(120)
DIMENSION YO1(120),YFOR1(120),ER1(120),ELLA1(120)
DIMENSION ELDAT1(120),WAT1(120),ELAMA1(120),51(120),52(120)
DIMENSION FO1(40,40),FO5(40,40),K1{120),XD1(120),XD2(120)
DIMENSION XR1(120),XR2(120) XRD(120),XRD1(120), XRD12(120) -
DIMENSION XX22(120),XX12(120), MAP(120),XAPE1(120),XXD(120)
DIMENSION XX2(120),XX1(120),XER(120),LM(120),LN(120)
KM=COLUM
KN=ROW
KM=18
KN=33
OPEN (5,FILE = '"MP.OUT)
OPEN (6,FILE = 'FO1")
OPEN (7,FILE = 'FO5)
READ (6,40) ((FO1(1,J),J=1,KM),I=1,KN)
READ (7,50) ((FO5(1,J),J=1,KM),I=1,KN)
40 FORMAT(18F4.2)
50 FORMAT(18F4.2)
M=5
N = 50
iK=0 :
1 READ (5,10,END=1000) (Q(),Q1(}).I=1,N)
IK=IK+1
10 FORMAT (2F10.4)
DO 20 I=1,N
P() = QQ)
P1() = Q1()
20 CONTINUE
C.....FIND AUTOCORRELATION
3 Y1=0
DO 60 1= 1,N-M
YO1(l) = P1()
Y1=Y1+ YO1()
60 CONTINUE
YBAR1 = Y1/(N-M)
X11=0
DO 70 | = 1,((N-M)-1)
X1 = (YO1()) - YBAR1)*(YO1(I+1) - YBAR1)
X11 = X11 + X1
70 CONTINUE
X22=0

00




IZ=0
DO 80 | = 1,(N-M)
X2 = (YO1(l) - YBAR1)**2
X22 = X22 + X2
80 CONTINUE
XRHO1 = X11/X22
C.....FIND PARAMETER ESTIMATE
XR = 1-(4*XRHO1*XRHO1)
IF (XR .LT. 0) THEN
XR = 0.
ELSE
ENDIF
FB = SQRT(XR)
AL = (-1+FB)/(2*XRHO1)
XCETA = AL
BO1 = YBAR1 .
Z=1Z+1
IF (Z .EQ. 2) GOTO 88
XPHI = - XCETA
C.....FIND FORECASTING FOR MA(1) MODEL
SSE=0
ERR(0) = 0
C.....FIND ERROR
DO S0 = 1,N-M
YFOR1(l) = BO1 - XCETA’ERR(I-1)
ERR()) = YO1()- YFOR1())
ER1() = ERR())**2
SSE = SSE + ER1())
90 CONTINUE
STD = SQRT(SSE/(N-M))

C.....FIND PARAMETER WAT AND LAMDA FOR DETECTION AN

66 J1=0
DO 100 | = 2,(N-M)-1
WAT1(1) =0

ELAMA1(1) =0
WATI() = (ERR() - (XPHI"ERR(1+1)))/(1+XPHI**2)
ELAM1 = SQRT(1+XPHI**2)
ELLA1(l) = WAT1()*ELAM1/STD
ELAMA1()) = ABS(ELLA1(j))
IF(ELAMA1(l) .GT. 1.65) THEN
Ji=J1+1
K1W1) =1
ELSE
END IF
100 CONTINUE
DO851=1,J1
DO 110 L = K1(j),(N-M)
XD1() = XD1(}) + ER1(L)
110 CONTINUE
XR1(K1() = (K1(1)-1)*XD1(l)
85 CONTINUE
DO 95 1= 1,01
DO 120K = 1,K1(l)-1
XD2(l) = XD2(l) + ER1(K)
120 CONTINUE
XR2(K1()) = ((N-M)-K1 ()+1)*XD2()
95 CONTINUE

196
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i DO 1301=1,41
XRD(K1(D) = XR1(K1())/XR2(K1
S2() = XDZ(I)’((N-M)-KSD(%)H ) )
S1() = XD1()*(K1(1)-1)
XXD(l) = S1(1)/s2(l)
LM(l) = K1()-1
LN() = (N-M)-K1 (1)+1
IF (XXD(l) .GT. FOS(NN,MM)) THEN

P1(K1()) = YBAR1 + (YO1(K1 (0)-YBAR1)/SQRT(XXD())

ELSE
END IF
130 CONTINUE
APE1=0
MAPE1 =0
EP1 = ELAMA1(1)
DO 140 | = 2,((N-M)-1) :
IF (EP1 .GE. ELAMA1 (1)) GOTO 140
EP1 = ELAMA1()
140 CONTINUE
C IF (EP1.GT.1.65)GOTO 3
88 DO 150 1= 1,(N-(N-M))
YFOR1(N-M+]) = BO1 + XFRE1*YFOR1((N-M)+(1+1))
C*****FIND ERROR
XER(l) = P(N-M+1) - YFOR1 (N-M+1)
MAP(l) = ABS(XER(I)/P(N-M+1))*100
APE1 = APE1 + MAP())
150 CONTINUE
XAPE1(IK) = APE1/(N-(N-M))
DO 160 1=1,IK
XYPE1 = MAPE1 + XAPE1 ()
160 CONTINUE
XMAPE1 = XYPE1/K
WRITE (*,77) IK, XMAPE1
77 FORMAT (14,F10.2)
DO 230 I=1,N
230 Q)=0
8 GOTO1
1000 STOP
END
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Bs ey THIS PROGRAM FOR DETECTION OUTLIER TIME SERIES
PROCEDUES V
REAL*E MAR , MAPE ,MAREZ , XMAPEL , YBARL ,SSEL1 . SEL
DIMENSION QC220),Q1(120),ERR1(120),P(120),XRR1(120)
DIMENSION YO1(120),ER1(12C).ELLAI(120),XER(120),P1(120)
DIMENSION ELDATI(2120),WaTi(120 3 ELAMAL (120),K10120),ELAMDACIZ0)
DIMENSION MAP(1Z20),MARZC1200.WeTCI20), XER1(120),XXD(120),LH(120)
DIMENSION XAPE1(320), XCETRIIS0D I, XFRET(500), ERR(120), YFOR( 1;-'('-‘).
DIMENSION EMC1(120), XERR(120), YFORIC1Z20),XR1{120),XR2(120)
DIMENSION XERR1(120) XD1(A120), XD2(120),81(120),$2(120) LML 1200
OIMENSION FOL1(40,40),.F05(40,4003,Y011(120), XFRE12( 500)
DIMENSION XRD(S500)
KM=CoLUM
EN=ROW
KM = 18
KN = 33
OFPEN (5,FILE = ’ARMAPIOUTD
OPEN (6,FILE = ’FO1%)
OPEN (7,FILE seTEosiy
READ (6,40) ((EO(I,3),3=1,KM) 1=1,KN)
RERD (7,50) ((FOBLI,I), I=1kids I=1.KN)
FORMAT (18F4.Z)
FORMAT (18F4.2)

Mh=5

READ (5,10, END=100C) (Q(1),Q1(1),1=1.N)
IK=TK+1

FORMAT (2F10.4)

DO 7¢ 1=1,N

P(T) = Q(I)

PI1(1) = QiC1)

COMTINUE

-FIND AUTOCORRELATION

o 5

DO 80 I = 1,(N-F)
YOL(X) = PICD)

¥1 =Yi + YBI(l1)
COMTINUE

YEaR1 = Y1 /(N-M)

X11 =10

AX1Y =0

DO 80 1 = 1, ((N-M3I-1)
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X1 = (YO1(X) - YBAR1)I*(YO1(1+41) - YBaN1 )
AX1 = (YO1(I) - YBARIDI*(YO1(I+2) - YEAR1)
Xi1 = X11 4 Xi
AX11 = AX11 + AX2

O CONTINUE
W2 =D
DO &0 1 = 1,(N-M)
X2 = (YO1(1) - YBAF1)xx2
X22 = X22 + X2

0 CONTINUE
Ri = Xi1/ee
R2Z = AX11/X22

..... FIND PARAMETER ESTIMATE XCETA
XRHO1 = R1
XRHOZ = R2
XRFE1 = XRHOZ/XRHO1
DO:BO J = 1,2
Al = XRHO1 - XFRE1
AZ = 1 + (XFREXXFRET) = ¢ 2*XBHO13XERET D 2
A3 = Al
IF ((RZ*AZ)—-(4*p1*a3y” L7//0) GOoTo 7
A4 = SORT((AZ*AZIS(43AL5ET )
XCETALI(1) = (-RZ + B/ 7%1)
XCETAI(Z) = (—R27- #a)/(2xa1)

? Bl = XCETA1(J)
B0 = YBaR*(1-B1)

..... FIND FORECARSTING FOR ARMAL T, 1) MODEL
SSE-= 00
ERR(O) = ©

DO 90 1=1.(N-M)

YFOR(1) = BO+XFREI¥YG1: 1-1 )-XCETAI(II*ERSEI-1)
ERR(1) = YO1(1) = YFOR(1)
ER1(1) = ERR(])%x¥Z ’
SSE = SSE 4 ERI(YI)
L&) COMTINUE
EMC (3) = SSE/(N-M)
0 CONT INUE
EM = EMC(1)
DO 100 I=1,2
IF (EM .LE. EMC(1)) GOTO 100
EM = EMC(I)}
MX = 1
oo CONTINUE
+FRE1 = XFRE1
CETA1 = XCETARI1(MX)
XFPHl1l = FRE1-CETA&1
Band s FIMD ERROR FOR FORCASTING ARMAC1,1) MODEL
DO 190 1 = 1.N-M
YFOR1(1) = BC1+FREIXYC1(I-1)-CETRI*ERRI( I-1)
XRR1(1) = Y01(1) - YFORI(I)
XER1(1) = XRR1(I)»*2
SE1 = SE1 + XERI(1)
190 CONTINUE




66

220

Ny
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200

KB = ¢

XSE1 = O

1F (SE1 .EQ. 0) GO0 4

STX1 = SORT(SEL/(N-M))

FIND PARAMETER WAT AND LAMDA FOR DETECTION AND ADIUSTMENT
SUMl = 0.

SUmMz2 = 0.

SUM3 = 0.

=0

DO 200 I = 2,((N-M)-1)

WAT1(1) = O

ELAMAL(L) = ©

WATI(1) = (XRR1(1) - (XPHI1IX*XRR1(I+1)))/( 14XPH11%%2)
ELAMI = SQRT(1+XPH11xx2)

ELLALI(I) = WATI(I)*ELAM1/STX1

ELAMA1(1) = ABSCELLALI(ID)

IF(ELAMAI(I) .GT. 1.65) THEN

d =3 +1
Ki(J) = I .
ELSE

END 1F

CONTINUE

& i I 6 2 g J SR

DO 220 L = K1(1),M-M)
¥D1(1) = XD1(I) + ER1(L)

CONTINUE

XRI1CK1(1)) = (K1(1)£1):0101)
COMTINUE

DB 2830 1 =71,3

0

0 240 K = 1,K1(1)~-1
2( = XD20 I ) reRagiey
CONT INUE
XKR2{KI(I)) = ((NHM)-K1{TH43)xxEae1)
CONT INUE
DO 250 1 =2
MXROTKI(1)) XRI(KICIDINR2(KILI))
B2(1) = XD2CIE(N-M)=-K11I3+1)
€1(1) = XD1(1)*(KI(I)-1)
XAD(1) = S1(1)/S2(1)

LM(1) = K1(1)-1

LMCI) = (N-M)-K1(1)+1

IF ((LM(I) .GT. 10) .AND. (LM(I) .LE. 12Z)) THEN
MM = 11

ELSE
IF ((IMCI) .GT. 12) .AND. (LM(I) .LE. 1858)) THEN
MM = 12

']

[

"

ELSE
IF ((LM(I) .GT. 18) .AND. (LM(I) .LE. Z0)) THENM
MM = 13
ELSE
IF C(LMCID) .GT. 20) .AHD. (LM{Y) .LE. 24)) THEM
M o= 14
ELSE

IF ((LMCI) .GT. 24) .AND. (LMCT) .LE. 30)) THEHW
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piv o= 3l

ELSE
TIF (CEMCID GT. 20) a0, (IM(Y) JLE. 4a0): THEM
Moo= 16
CLSE
TECCCUMOTIY C@Y: A0¥: 2aNDCEM( 1) 2 LBl 60 ) TREN
= 17
ELSE
IF ((LMCI) .GT. 6CG) .AND. (LM(1) _LE. 120 THEM
MM = 18

END
EMDTF
ENDITF
CHOTE
EMDIF

S .
ENDIF

y—t

EWDIY?

TR OCOULNCY) AT, 6O et ) ~LE. 1203

MM = 30

IF (XXD{ 1) GEW FOTIOMN § MMOIE FHEN .4

TCRICIN) = YEBART 4 (YOI(RI(1 D))~ J/SAORTOD Y D))

END 1F
S CONTINUE
EF1 = ELAMAI(1)
NO.29C T = 24 ((M-M)~1)
1F (EF1 .GE. ELAM=1C0))) GOTO 29
EF1 o= ELAMEeL0T)
CONTIHUE
IF L EPI - GT. 1
Do

YEORT(M=M+ T )=P01 4 FREL*YFORLT (M=-113+( }

] = 1,(N=(N=-M))

AI2IXIRY

= F(M-M4Y ) ~ YEORIOH-Me 1)

= AEGOLERCT ISR N= ] 2 3100

AFEL = APT1 4 MARCLD
0D CONTINU

KAPELI(IK) = &FELS(H-(M=M))

XMARE] = XYPEL1/1F
WRITE (*,%77) IK,XMARE)
7 FORMET (14,F2C.2)

e
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