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ABSTRACT

The purpose of this research was to compare the observation outlier
in the stationary time series d)(]i’,).'(t = E:J(B).ct taking into account the percentage
of the type | errors, power of the test aswell as to compare the correcuess of the 6
rime unit forecasting

The dara of the research derived from data simulation by Moatecarlo
technique with errors (e;) and contaminated normal distribution with scale factors of

3 4 5and6 for the time series of models AR(1) MA(1) and IMA(1,I) sample
size 100. Thestudy dealt with the case of 1 observation outlier, except for comparing
the correctness of the 6 rime unit forecasting which used the real data of Thailand
exports from the year 1986 ro 1993 , by simulating the model to causs errors tin the
data which would become the guide Line for decision

The study under the given situation was summarized into 3 case as
follows.

1. The ability to comtrol the rype | errors : the resout showed that &
the significant levels 0.05 and 0.01, the method precented by Chang , Hillmer, Chang
Tiao and Chen , was able to control the type | errors very tittle in time series models
AR(1) MA(!) and IMA(L,1).

2. Power of the test for finding observation outiler : it was found that
a the critica levels20 225 250 7.75 3.00 3.25 3.50, the method presented by
Chang , Hillmer, Chang Tiao and Chen, possessed the highest power of the test in
rime series models AR(l) MA(]) whilein model IMA(1,1) the power of the texr
was lower

3. The comparison of mean absolute percenrage errors fo advance 6
time unit forecasiing : the study revcaled that when adjusting to correct the
observation outlier at the possiton of rime series models with adjusted observation
outlier correctness had given mean absolute percentage errors lower than that of the
time series models unadjusted. Moreover, the coefficient correlation of decision was
higher than that of the unadjusted models.
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Vi = B+ D1Yiq +GoYip + v dpYyp+a (2.1)
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2.2.2.1 ARIMA (0,1,1) w3a IMA (1,1) dnluuy

Yioq = B+a - Oqag (2.9)
1041<1

2.2.2.2 ARIMA (0,1,2) #3a IMA (1.2) fiuny

Y- Yoo = Ko+ ap - Oqapq - O3 (2.10)
04 +05 <1
B, -04 <1
1621 < 1

£

2.2.2.3 ARIMA (1,1,0) I8 ARI (1,1) I7uuy

(Y- Y=1) = P1(Yg-1- Yg=2) = b + & (2.11)

L Pql <

2.2.2.4 ARIMA (2.1,0) wIa ARI (2,1) fizuuy

(V1= Ye-1) = O1(V-1 - Yi-2) - P2(Veep - Yig) = B + & (2.12)
Py + Pp <1
b2 - ¢y <1
1bo | <1

2.2.2.5 ARIMA (1.1,1) fiztuuy

(V= Yi1) = B9 (Vg - Yp-p) = R+ ap - Oqapy (2.13)
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2.2.2.6 ARIMA (0,1,0) dimduuy
Yo - Vi1 = 3 (2.14)
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SUBROUTINE RANDU (IX,1Y,RAN)
IY = IX*65539
‘ IF (1Y) 5.6.6

5 1Y =1Y+2147483647 + 1
RAN = IY
RAN = RAN*0.4656613E-9
X = 1y
RETURN
END
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SUBROUTINE GAUSS (IX,S,AM,V)
AM = Q.0
DO 50 1=1,12
CALL RANDU (IX.IY,RAN)
3 A=A +RAN
V=(A - 6.0)*S + AM
RETURN
END
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A = 1
S=IA
SA =C*C*S
20 CALL GAUSS (IX,5,AM.X)
IN = INT(10*X)
IF ((IN .GE. 2) AND. (IN.LT. (N - 1)) MEN
DO 151 = 1,N
IF(-IN) 12,11,12
11 CALL GAUSS (IX,S,AM.X)
R = XMEAN + C*X
ERR(I) = R
GOTO 15
12 CALL GAUSS (IX,S,AMX)
ERR(I) = X
15 CONTINUE
ELSE
GOTO 20
END IF
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Thunmuit 1 Tiumuinwiusfistousownmuasnai AR(1) Alsndanafidaing

C  THIS PROGRAM FOR GENERATING TIME SERIES
C  WITH 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),5S(8),NM(500)

DOUBLE PRECISION IX

OPEN (1,FILE="1A3.PAN’)

OPEN (2,FILE="1A4.PRN")

OPEN (3,FILE="1A5.PRN’)

OPEN (4,FILE="1AB.PRN’)

OPEN (5.FILE="LPT1"}

IX = 65479

N =100

c() =3

C(2) =4

C(3) =5.

C(4) =6.

AM = 0.

1A =1

S=1A

DO 60 J=1,4

DO 301M = 1,100

CALL GAUSS (IX,5,AM,U)

XMU = U
XRHO = 02
XFRE = XRHO

C XMEAN = XMU/{1. - XFRE)

C***GENERATE INTITIAL DATA FOR AR(1)

C  Y(0) = XMEAN

C***GENERATE ERROR NORMAL DISTRIBUTION (0.1)
DO401=I,N
CALL GAUSS(IX,5,AM.V)



ERR(I) =V
Y(l) = XFRE*Y(I-1) + ERR(l)
40 CONTINUE
C***GENERATE ERROR SCALE - CONTAMINATE NORMAL DISTRIBUTION (o'.z)
C***GENERATE AUTOREGRESSNE FIRST ORDER
C***GENERATE OUTLIERS 1 AND 2 TIME
64 CALL GAUSS (IX,5,AM,V)
101 = N*¥
IF {(101 .GT. 2) AND. (101 .LE. {(N-1))) THEN
N1 =iO1
NM(IM)=N1
ELSE
GOTO 04
END IF
DO 501=1,N
IF()-N1)8.49,8
8 YAI(L) = Y(H)
GOTO 50
9 8A = Cc(J)*C(J)*s
CALL SCAUSS (IX,SA,AM.V)
ASCAL(N1) = V
C ASCAL(N1) = SA
YA1(N1) = XFRE*YA1(N1-1) + ASCAL(N1)
50 CONTINUE
C***STATIONARY TIME SERES NO OBSERVATION OUTLIER
C***AND 1 OR 2 OUTLIERS
DO 901 =1,N
WRITE (J.101) Y(1),YA1(1),N1
101 FORMAT (2F10.3.15)
90 CONTINUE
WRITE (5.109) NM(IM)
109 FORMAT (15)
30 CONTINUE
60 CONTINUE
20 CONTINUE
STOP
END
*****THIS SUBROUTINE IS TO GENERATE RANDOM NUMBER
SUBROUTINE RANDU (IX,IY,RAN)
DOUBLE PRECISION IX



IY = X*65539
IF (I¥) 5,6,8
5 1Y =Y+ 2147433647 + 1
6 RAN-N
RAN = RAN*0.4656613E-9
RETURN
END
C*****THIS SUBROUTINE IS TO GENERATE NORMAL DISTRIBUTION
SUBROUTINE GAUSS (1X,5,AM,V)
DOUBLE PRECISION iX

A=0.

DO 501 = 1.12

CALL RANDU (IX.FY,RAN)
X=(Y

50 A =A+RAN
V= (A - 6.0)*S + AM
RETURN
END
C*****THIS SUBROUTINE IS GENERATE SCALE CONTAMINATE NORMAL DISTRIBUTION
SUBROUTINE SCAUSS (IX.SA.AM,V)
DOUBLE PRECISION IX
A= 0.
DO 501 = 1.12
C AU RANDU (!X,iY,RAN)
(X=1y
50 A=A+ RAN
V=(A - 8.0)*SA +AM
RETURN
END



Tihurmaidt 2 Tibunmimivehoieyseymmunmasiifuug MA(1) dandnafigadnd

C****THIS PROGRAM FOR GENERATING STATIONARY TIME SERIES MA( 1)
C****WITH MOVING-AVERAGE FIRST ORDER MODEL MA( 1)

DIMENSION ERR( 120),Y(120),C(8).IK(2),E(120),YA1(120),YB2(120)
+,YA2(120),YB1(120),AERR(120),BERR(120).ASCAL(120),YA(120),YB(120)
+BSCAL(120),I0(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),NM(120)

DOUBLE PRECISION IX

OPEN (1,FILE="1M3.PRN’)

OPEN (2,FILE="1M4.PAN’)

OPEN (3,FILE="1M5.PRN")

OPEN (4,FILE="1M6.PRN")
C OPEN (5.FILE='LPT1")

IX = 65479

N =100

c() =3

Cc(2) =4

C@3) =5

C(4) = 6.

AM = Q.

DO 80 J = 1.4

S=1

CALL GAUSS(IX,S,AM,U)

ERR(0) - U

CETA = 0.2

DO 30 IM = 1,100
C*****GENERATE ERROR NORMAL DISTRIBUTION (0.1)

DO 5014 =1,N

CALL GAUSS(IX,S,AM.X)

ERR(1) = X

¥(1) = ERR(I) -~ CETA*ERR(I-1)
50 CONTINUE
Ge+sssGENERATE ERROR SCALE - CONTAMINATE NORMAL DISTRIBUTION
64 CALL GAUSS (IX,5,AM.V)

101 = N*V



IF (101 .GT.2) AND. (101 .LE. (N-1))) THEN
N1 =101
NM(IM)=N1
ELSE
GOTO 84
END IF
DO 701=1,N
IF (1 - N?) 898
8 YA} =Y(I)
GOTQ 70
9 8A =c(J)*c(J)"s
CALL SCAUSS (IX,S5A.AM.V)
ASCAL(N1) =V
YA1(N1) = ASCAL{N1) - CETA"ERR(N1-1)
70 CONTINUE
C*****STATIONARY TIME SERES NO OBSERVATION QUTLIER
C*****AND 1 OR 2 OUTLIERS
DOSOI = 1,N
WRITE (J,101) Y(1),YA1(i),N1
101 FORMAT (2F10.2,15)
90 CONTINUE
30 CONTINUE
60 CONTINUE
20 CONTINUE
STOP
END
C*****THIS SUBROUTINE IS TO GENERATE RANDOM NUMBER
SUBROUTINE RANDU (IX,IY,RAN)
DOUBLE PRECISION X
IY = 1X*65539
IF {IY) 5,6,8
5 IY=1Y ¢ 2147433647 + 1
6 RAN=IY
RAN = RAN*0.4656613E-9
RETURN
END
C*****THIS SUBROUTINE IS TO GENERATE NORMAL DISTRIBUTION
SUBROUTINE GAUSS (IX,S,AM,V)
DOUBLE PRECISION IX
A=0.

72



DO501=1.12
CALL RANDU (IX,IY,RAN}
X =N
50 A=A+ RAN
V= (A - 8.0)*S + AM
RETURN
END
C*****THIS SUBROUTINE IS TO GENERATE SCALE-CONTAMINATENORMAL DISTRIBUTION
SUBROUTINE SCAUSS (iX,5A,AM.V)
DOUBLE PRECISION IX

A=0.

DO 501 =112

CALL RANDU (IX,IY,RAN}
X=IY

50 A = A+ RAN
V = (A - 68.0)"SA + AM
RETURN
END
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C*****THIS PROGRAM FOR GENERATING STATIONARY TIME SERIES IMA{1,1)
C****"WITH MIXED AUTOREGRESSNE-MOVING AVERAGE FIRST ORDER MODEL
DIMENSION ERR(120),Y(120),AERR(120),BERR(120),CERA(120).C(8)
+YA1(120).YB1(120),YA2(120),YB2( 120),ASCAL(120),55(8)
+,1K(2),10(120),BSCAL(120),KkM1(120),KkM2( 120),DERR( 120}
+,YC1(120),YC2(120),YD1(120),YD2(120),CSCAL(120)
+,DSCAL(120),HERR( 120),HSCAL( 120),YH1( 120),YH2(120)
DOUBLE PRECISION IX
OPEN (1,FILE="1AM3.PAN')
OPEN (2,FILE="1AM4.PRN’)
OPEN (3.FILE='1AM5.PRN’)
OPEN (4,FILE="1AMB.PAN')
OPEN (5,FILE="LPT1")
IX = 65479
N = 100
AM = 0.
S=1.
c() =3.
Cc(2) =4
C(3) =5.
C(4) =8
CALL GAUSS (IX,5,AM,U)
ERR(Q) = U
DOBOJ=14
CETA = 0.2
DO 30 IM = 1.100
C****GENERATE ERROR SCALE-CONTAMINATE NORMAL DISTRIBUTION
C AU GAUSS (X,S,AM,XV)
Y(0) = xv
C*****GENERATE ERROR NORMAL DISTRIBUTION (0.1)
DO 501=1,N
CALL GAUSS(IX,S,AM,X)
ERRA(1) = X
Y(1) = Y()-1) + ERR(I) - CETA*ERR(I-1)
50 CONTINUE

C*****GENERATE ERROR SCALE - CONTAMINATE NORMAL DISTRIBUTION (0,G2)
CwesGENERATE INTITIAL DATA FOR IMA(1,1)

C*****GENERATE OUTLIERS 1 TIME



64 CALL GAUSS (IX,S,AM\U)
N1 = N*U
F ((N1.GT. 2) AND. {N1 .LT. (N-1))) THEN
101 = N1
C  WRITE{*,109) IM,N1
100 FORMAT {215)
ELSE
WTO 64
ENDIF
C*+>***GENERATE DATA MIX MODEL IMA(L. I)
DO 701=1,N
IF(} - 101) 8938
8 YA1(D:= Y
WTO 70
9  SA =c(U)*C(J)*S
CALL SGAUSS(IX,5A,AM,V)
ASCAL(101) = V
YA1(101) = Y(101-1) - CETAERR(IO1-1) + ASCAL(I01)
70 CONTINUE
C*****STATIONARY TIME SERES NO OBSERVATIONOUTUER
C*****AND 1 OR 2 OUTLIERS
DO901= 1,N
WRITE (J,103) Y(1),YA1()),IO1
103 FORMAT(2F 10.4,I5)
90 CONTINUE
30 CONTINUE
80 CONTINUE
20 CONTINUE
STOP
END
C*****THIS SUBROUTINE IS TO GENERATE RANDOM NUMBER
SUBROUTINE RANDU (IX,[Y,RAN)
DOUBLE PRECISION 1X
IY = X*65539
IF (N) 5,6,6
S1Y = [Y + 2147433847 +1
8 RAN- IY
RAN=RAN*0.46566813E-9
RETURN
END



C*****THIS SUBROUTINE IS TO GENERATE NORMAL DISTRIBUTION
SUBROUTINE GAUSS (IX.5.AM,V)
DOUBLE PRECISION {X
A =00
DO 501 =1.12
CALL RANDU (IX,IY,Y)

X =1y
A=A+Y

50 CONTINUE
V = (A - 6.0)*S + AV
RETURN
END

C=****THIS SUBROUTINE IS TO GENERATE SCALE-CONTAMINATE NORMAL DISTRIBUTION
SUBROUTINE SGAUSS (1X,SA,AM,V)
DOUBLE PRECISION IX
A =00
DO50t=1,12
CALL RANDU (IX,IY.Y)

X =Y
A=A+Y
50 CONTINUE
V= (A - 6.0)*SA + AM
RETURN
END

76
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C...TYPE | ERROR

C..

C

.THIS PROGRAM FOR DETECTION OUTLIER TIME SERIES

WITH PROCEDUSE M
DIMENSION P(120),Q(120),Q1(120),lQ(120),ERR1(120),P1(120),P2(1 20)

+,YO1(120).YFOR 1(120),ER 1(120),ELLA1(120),Y02(120),WAT2(120)
+ ERR2(120),ELDAT 1(120),WAT 1(120),ELAMA 1(120),ELLA2( 120)
+.YO(120).YFOR(120),ER(120),ERR( 120),WAT(120),ELAMA(120)
+,ELLA(120).M(120),31(120),J2( 120),YHAT(120),XHAT(120)
+,YADJ(120).XADJ(120),IT(120),JT(120),1Q3(120),KRE05(2)
+,MT1(120),IQ4(120),IT1(120).IT2(120),YHAT 1(120),MT2( 120)
+,YHAT2(120),YADJ1(120),YADJS2(120),XADJ1(120),XADJ2(120)
+XHAT1(120),XHAT2(120),1I(500),44(500),KK(120),K(120)
+,L(120).IBE05(2),EP1(500),EP2(500),M(120),MQ(500)
+.LK(120).LM(120),AH05(2).AHO1(2).ELAMA2(120).IDT(120)
OPEN (1,FILE = "1A3.PRN")

OPEN (2,FILE = '1A4.PRN’)

OPEN (3,FILE = '1A5.PRN")

OPEN (4,FILE = "1AB.PRN")

OPEN (B,FiLE = "LPT1")

N =100

201=2.25

205=1.96

CZ21=2,

CZ2=2.25

C23=2.5

C24=2.75

C25-3.0

CZ6=3.25

CZ7=3.5

DOQ3sID=14

K = 0.

XWEO05=0.

XWEQ1=0.

XPWE1= 0,

XPWE2-= Q.

XPWE3-= 0,

XPWE4: 0.

M



10

40

50

60

XPWES= 0.
XPWEG= 0,
XPWET=0,
ALFAQS = 0,
ALFAD1 = O.

READ (ID,10,END=200) (Q(1),Q1(1),1Q(!),I=1,N)

IK=IK+1
FORMAT (2F 10.3,I15)

DO 301=1.N

P(1} = Q(t)

P1(1) =Q1(I)

MQ(IK) = (1)
CONTINUE

FIND AUTOCORRELATION
Y =0

Y1 =0.

Y2 = 0.

DO 401= 1,N

YO(1) = P(f}

Y =Y + YOI}

CONTINUE

YEAR = Y/N

XX = 0.

X111 =0.

XY¥11 = 0.

DO 50! = 1,N-1

X = (YO(I) - YBAR)*(YO(I+1)} - YEAR)

X=X+ X
CONTINUE
W = 0.
X22 = 0.
xXY22 = 0.
DO 601 =1I,N
X1 = (YO(1) - YBAR}**2
YY = YY + X1
CONTINUE
XRHO = XX/YY
FIND PARAMETER ESTIMATE
XFRE = XRHO
BOO = YBAR*(1. - XFRE)



YO(0) = BOO
XPHI = XFRE

C.....FIND FORECASTING FOR AR(1) MODEL
SSE = Q.
SSE1
SSE? =
DO 701 = I,N

C....FIND ERROR
YFOR(I-1)=B00
YFOR(I) = XFRE*YFOR(I-1)
ERR(1) = YO(1) - YFOR(I)
ER(I) = ERR(1)**2
SSE = SSE + ER(1)

70 CONTINUE

Q.
Q.

ELAM = 0.
ELAM1 = 0.
ELAMZ = 0.

STD = SQRT(SSE/N)
C....FIND PARAMETER WAT AND LAMDA FOR DETECTION AND ADJUSTMENT

DO801=1.N
WAT(1) = 0.
ELAMA(1) = 0.

WAT(1) = (ERR(I) - (XPHI*ERR(1+1)))/( 1+XPHI**2)
ELAM = SQRT(1+XPHI**2)
ELLA(1) = WAT(1)*ELAM/STD
ELAMA(]) = ABS(ELLA(}))
80 CONTINUE
C***DETECT MAXIMUM VALUES ERRORS
EP1(IK) = ELAMA(1)

DO 110 1=1,N
IF (EP1(IK) .GE. ELAMA(!)) GOTO 110
NOK) = 1

EP1(IK) = ELAMA(}H)
110 CONTINUE
EP2(JK) = ELAMA(1)
DO 120 !1=1,N
IF (I{IK) .EQ. 1) GOTO 120
IF (EP2(IK) .GE. ELAMA(})) GOTO 120
(K =1
EP2(IK) = ELAMA())



120 CONTINUE
IF ((EP1(IK) .GT. CZ1) AND. (I(IK) .EQ. MQ(IK))) THEN
XPWE1 = XPWE1 + 1
ELSE
END IF
IF((EP1(IK) .GT. 205) AND. (EP2(IK) .LE. Z05)) THEN
IF (EP1(IK) .GT. Z05) THEN
XWEOS5 = XWEDS5 + 1
ELSE
END IF
IF((EP1{IK) .GT. CZ2) AND. {Ii{IK) .EQ. MQ(IK))) THEN
XPWE2 = XPWE2 + 1.

ELSE

END IF

IF((EP1(IK) .GT. ZO1) AND. (EP2(IK) .LE. Z01)) THEN
IF (EP1(IK) .GT. Z01) THEN

XWEO1 = XWEO1 + 1.

ELSE

END IF

IF((EP1(IK) .GT. CZ3) AND. (lI{!K) .EQ. MQ(IK))) THEN
XPWE3 = XPWE3 + 1.

ELSE

END IF

IF((EP1(IK) .GT. Cz4) AND. (II{IK) .EQ. MQ(IK))) THEN
XPWE4 = XPWE4 + 1.

ELSE

END IF

IF((EP1{IK) .GT. CZ5) AND. (iI(IK) .EQ. MQ(!K))) THEN
XWES = XWES + 1.

ELSE

END IF

IF((EP1(IK) .GT. CZ6) AND. (lI{IK) .EQ. MQ(IK))) THEN
XPWES = XPWES + 1.

ELSE

END IF

IF({EP1(IK) .GT. CZ7) AND. (II(IK) .EQ. MQ(IK))) THEN
XPWE7 = XPWET + 1.

ELSE

END IF

ALFAQ5 = (100. - XWE05)/100.



ALFAQ1 = (100. - XWEOQ1)/100.

ALFADS = XWEO0S5/IK

ALFAO1 = XWEOD1/1K

PWE1 = XPWE1/100.

PWE2 = XPWE2/100.

PWE3 = XPWE3/100.

PWE4 = XPWE4/100.

PWES = XPWES5/100.

PWES = XPWE®S/100.

PWE7 = XPWE7/100.
250 WRITE (*,350) IK.EP1(IK)
350 FORMAT (15,F8.2)
3 GoOTo1
200 WRITE (*,320) iK,ALFAD5,ALFAQ1
320 FORMAT (I5,2F10.3)
200 WRITE (5.220) IK,PWE1,PWE2 PWE3,PWE4,PWES PWEB,PWE7
220 FORMAT (15,7F8.2)
999 CONTINUE

STOP
END
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C....THIS PROGRAM FOR DETECTION OUTLIER TIME SERIES

C....\WITH PROCEDUSE M
DIMENSION P(120),Q(120),Q1(120),Q2(120),ERR1(120),P1(120),P2(120)
+,YO1(120),YFOR1(120),ER1(120),ELLA1(120),YO2( 120),WAT2(120)
+,EAA2(120),ELDAT 1(120),WAT1(120),ELAMA 1( 120),ELLA2( 120)
+.YO(120),YFOR(120),ER( 120),ERR(120),WAT( 120),ELAMA( 120)
+ELLA(120),IM(120),J1( 120),42(120),YHAT( 120) XHAT( 120}
+,YADJ( 120),XADJ(120),IT(120),JT(120),/Q3(120),KRE05(2)
+MT1(120),lQ4(120),IT1(120),IT2(120),YHAT 1(120),MT2(120)
+,YHAT2( 120),YADJ 1(120),YADJ2(120),XADJ1(120),XADJ2( 120)
+ XHAT1(120).XHAT2( 120),1{(120),.3( 120),KK(120),K(120)
+,1(120),IBE05(2),EP 1(120),EP2(120),M(120),IBE01(2),MQ( 120)
+,LK(120),LM( 120),AH05(2),AH01(2),ELAMA2( 120),EP3( 120),1Q( 120)
OPEN (1.FILE =*1M3.PAN")
OPEN (2,FILE = "1M4.PRN’)
OPEN (3,FILE = '1M5.PAN’)
OPEN (4,FILE = '1MB.PRN’)
OPEN {B,FILE = 'LPT?’)
N =100
Z01 = 2.575
Z05 = 1.980
Cc21=2,
CZ2+2.25
CZ3=2.5
CZ4=2.75
CZ5=3.0
CZ6=3.25
CZ7=35

DO 999ID =14
IK=0.

XWEOD1= Q.
XWEQ5= Q.
XPWE1= 0.
XPWEZ2= Q.
XPWE3= Q.
XPWE4= 0,
XPWES= 0.
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XPWEG= 0.

XPWET=0.
ALFA(OS = 0.
ALFAO1 = 0.

READ (ID,10,END=200) {Q(1),Q1(1),1Q(1),1=1,N)
IK=1K+1

FORMAT (2F10.2.15)

DO 30 1=1,N
P(1) = Q1)
P1(1) = Q1(1)
MQ(IK) = 10(1)

CONTINUE
FIND AUTOCORRELATION
Y=0
¥1=0
¥2-0

DO 401 = |,N
YO(1) = P1(1)
Y =Y +YO(l)

CONTINUE
YBAR = Y/N
XX=0
X11=0
XY11 =0

DO 501 = 1,N-I
X = (YO(I) - YBAR)*(YO(1+1) - YBAR)
XX = XX + X

CONTINUE
W =0
X22 =0
XY22 = 0
DO 601=1,N
Xi = (YO(I) - YBAR)**2
¥Y = ¥Y + X1

CONTINUE

XRHO = XX/YY
FIND PARAMETER ESTIMATE
IF (ABS(XRHO) .GT. 0.5) GOTO 3
XR = 1.-(4.*XRHO*XRHQ)
FB = SQRT(XR)



C.im

70

80

87

AL = (-1.+FB)/(2.*XRHO)
AN = (-1.-FB)/(2.%XAHO)
IF (ABS(AL) .GT. 1.) THEN
XCETA = 1/AN
ELSE
XCETA = AL
ENDIF
BOO = YBAR
XPHI = - XCETA
FIND FORECASTING FOR MA(1) MODEL
SSE = 0.
DO 70i= 1N

«FIND ERROR

YFOR(!) = - XCETA*ERR(1-1)

ERR(1) = YO(I) - YFOR(I)

ER(1) = ERR(1)**2

SSE - SSE + ER(l)
CONTINUE

STD = SQRT(SSE/N)

FIND PARAMETER WAT AND LAMDA FOR DETECTION AND ADJUSTMENT

DO 801 = 1.N-|

WAT1(1) = O

ELAMA1(1) = O

WAT1(1) = (ERR(1) - (XPHI*ERR(1+1)))/( 1+XPHI**2)
ELAMI = SQAT(1+XPHI**2)

ELLA1(i) = WAT1(1)*ELAM1/STD

ELAMA1()) = ABS(ELLA1(1))
CONTINUE

EP1(IK) = ELAMA1(1)

DO 87 1=1,N

IF (EP1(IK) .GE. ELAMA 1(})) GOTO 87

EP1(IK) = ELAMA1(1)

I(K) =1

CONTINUE

EP2(IK) = ELAMA1(1)

DO 881=1,N

IF (N(IK) .EQ. 1) GOTO 88

IF (EP1(1K) .GE. ELAMA1(1)) GOTO 88

EP2(IK) = ELAMA1(})

LK) =1



88 CONTINUE

89

EP3(1) = ELAMA1(1)

DO 891}=1,N

IF ((N(IK) .EQ. I) .OR. (W(IK) .EQ. 1)) GOTO 89

IF (EP3(IK) .GE. ELAMA1(1) GOTO 89

EP3(IK) = EMMA1()

KK(IK) =1

CONTINUE

IF ((EP1(IK) .GT. CZ1) AND. (II(!K) .EQ. MQ(IK))) MEN
XPWE1 = XPWE1 + 1.

ELSE

END IF

IF ((EP1(IK) .GT. CZ1) AND. (EP2(IK) .LE. CZ1)) THEN
IF ((EP1(IK) .GT. Z05) AND. (EP2(IK) .LE. ZOS)) MEN
WEO5 = WEO5 + 1.

ELSE

END IF

IF((EP1(IK) .GT. CZ2) AND. (li(IK) .EQ. MQ(IK))) THEN
XPWE2 = XPWE2 + 1.

ELSE

END IF

(F((EP1(IK) .GT. CZ2) AND. (EP2(iK) .LE. CZ2)) THEN

IF ((EP1(IK) .GT. Z01) AND. (EP2(IK) .LE. Z05)) THEN
XWEO1 = XWEQ1 + 1.

ELSE

END IF

IF{(EP1(IK) .GT. CZ3) AND. (lI{IK) .EQ. MQ(IK))) THEN
XPWE3 = XPWE3 + 1.

IF((EP1(!K) .GT. CZ3) AND. (EP2(IK) .LE. CZ3)) THEN

WE3=WE3¢«1

ELSE

END IF

ELSE

END IF

IF((EP1(IK) .GT. CZ4) AND. (I{(IK) .EQ. MQ(IK))) THEN
XPWE4 = XPWE4 + 1.

IF((EP1(IK) .GT. CZ4) AND. (EP2(IK) .LE. CZ4)) THEN

W E 4 = XWE4 ¢ 1.

ELSE

END IF



200 WRITE (*,320) IK,.MQ(IK),XPWE 1, XPWE2 XPWE 3 XPWE4, XPWES5 XPWE 6 XPWE 7

ELSE
END IF

IF((EP1(IK) .GT. CZ5) AND
XPWES = XPWES + 1.
IF((EP1(IK) .GT. CZ5) AND
XWES = XWES + 1.

ELSE

END IF

ELSE

END IF

IF((EP1(IK) .GT. CZB) AND
XPWEB = XPWES + 1.
IF((EP1{IK) .GT. CZB) AND
XWEB = XWEB + 1.

ELSE

END IF

ELSE

END IF

IF((EP1(IK) .GT. CZ7) AND
XPWE7 = XPWE7? + 1.
IF((EP1(IK) .GT. CZ7) AND
XWET = XWE7 + 1.

ELSE

END IF

ELSE

END IF

YPWE 1=XPWE 1/100.
YPWE2=XPWE2/100.
YPWE 3=XPWE3/100.
YPWE4=XPWE4/100.
YPWES=XPWES5/100.
YPWEB=XPWE6/100.
YPWE 7=XPWE 7/100.

. (1K) EQ. MQ(IK))) THEN

. (EP2(IK) .LE. CZ5)) THEN

. (1K) EQ. MQ(IK))) THEN

. {(EP2(IK) .LE. CZB)) THEN

. (lI(IK) .EQ. MQ(IK))) THEN

. (EP2(IK) .LE. CZ7)) THEN

ALFAOS = (100.-XWE05)/100.
ALFAQ1 = (100.-XWEQ1)/100Q.

320 FORMAT (2i5,7F8.2)

3

GOTO 1

200 WRITE (8,320) IK,ALFAQS,ALFAO1
320 FORMAT (15,2F8.2)

86



200 WRITE (5.220) IK,YPWE1,YPWE2,YPWE3,YPWE4,YPWES,YPWES,YPWE7
220 FORMAT (15,7F8.2)
999 CONTINUE

STOP

END
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C

C.

AIRMILLY IMA(1,1)

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

DIMENSION P(120),Q(120),Q1(120).1Q(120),ERR1(120),P1(120),P2(120)
+,YO1(120),YFOR1(120),ER1(120),ELLA 1(120),Y02(120),WAT2(120)
+,ERR2(120),ELDAT 1(120),WAT1(120),ELAMA 1(120),ELLA2(120)
+,YO(120),YFOR( 120),ER(120),ERR(120),WAT(120),ELAMA(120)
+ELLA(120),IM(120),J1(120),J2(120),YHAT(120),XHAT(120)
+,YADJ( 120),XADJ( 120),IT(120).JT(120),1Q3(120),KRE05(2)
+MT 1(120),1Q4(120),IT1(120),IT2(120),YHAT 1(120),MT2(120)
+,YHAT2(120),YADJ1(120),YADJ2(120),XADJ1(120),XADJ2(120)
+ XHAT1(120),XHAT2(120),1(120),4(120),KK(120),K(120)
+,L(120),IBE05(2),EP1(120),EP2(120),M(120),IBE01(2)
+,LK(120),LM(120),AH05(2),AH01(2),ELAMA2(120).MQ(120)

REAL*8 J05,J01,405,4J01,JR05,JR01,AW05,AW01,YSU,ACC05,ACCO1
+,REC05,REC01,YSV,BW0 1,BW05
OPEN (1.FILE = *1AM3.PRN’)

OPEN (2,FILE = '1AM4.PRN')

OPEN (3.,FILE = '1AM5.PRN’)

OPEN (4,FILE = '1AM6.PRN')

OPEN (5,FILE = ‘LPT1')

OPEN {6,FILE = ‘OUT.PRN')

N =100
201=2575
705=1.960
CZ1=2.

C22=2.25
CZ3=2.5
CZ4=2.75
CZ5=3.0
CZ6=3.25
CZ7=3.5
DOYYIID =14
IK = 0.

YWE05=0.

YWEOQ1=0.

XWE 1= 0.

XWE2= 0.

88
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XWE3= 0.
XWE4= 0.
XWES= 0.
XWES= 0.
XWE7=0.
ALFAQS = 0.
ALFAQ1 = 0.
READ (ID,10,END=200) (Q(1),Q1(1),lQ(i),I=1,N)
IK=1K+1
FORMAT (2F10.2.15)
IT1{IK) = MT1(IK)
DO 30I1=1,N
P() = Q)
P1(1) = Q1(1)
Ma(h) = 1)
CONTINUE
FIND AUTOCORRELATION
Y1=0
Y2=0
DO401=I,N
Yo() = P1(1) - P1(1-1)
Y1 =Y1 + YO(I)
CONTINUE
YBAR = Y1/(N-1)
X11=0
XY11 =0
DO 501! = 2,N-1
X1 = (YO(I) - YBAR)*(YO()+1) - YEAR)
X11 =X11 + X|
CONTINUE
X22 = 0.
DO 60| = 2,N
X2 = (YO(1) - YBAR)**2
X22 = X22 + X2
CONTINUE
XRHO = X11/X22
IF (ABS(XRHQ) .GT. 0.5) GOTO 3
FIND PARAMETER ESTIMATE CETA
AA = SQRT(1. - (4.**XRHO*XRHO))
BB = (-1.+ AA)/(2.*XRHO)



DO 120 t=1,N
IF (I{1K) .EQ. 1) GOTO 120
IF (EP2(IK) .GE. ELAMA(I)) WTO 120
J(IK) =1
EP2(IK) = ELAMA(])
120 CONTINUE
IF (EP1(IK) .LE. 205) THEN
YWEOS = YWEOS + 1
ELSE
END IF
IF (EP1(IK) .LE. ZO1) THEN
YWEO1 = YWEO? + 1.
ELSE
END IF
IF ((EP1(IK) .GT. CZ1) AND. (li(IK) .EQ. MQ(IK))) THEN
WE1=XWET + 1,
ELSE
END IF
IF((EP1(IK) .GT. CZ2) AND. (II{IK) .EQ. MQ(IK))) THEN
WE2-=WE2+ 1
ELSE
END IF
IF((EP1(IK) .GT. CZ3) AND. (lI(IK) .EQ. MQ(IK))) THEN
WE3=WE3+1
ELSE
END IF
IF((EP1(IK) .GT. Cz4) AND. (I{IK) .EQ. MQ{IK}}) THEN
WE4=WE4 + 1,
ELSE
END IF
IF((EP1(IK) .GT. CZ5) AND. (l(IK) .EQ. MQ(IK))) THEN
XWES = XWES5 + 1.
ELSE
END IF
IF((EP1(IK) .GT. CZ6) AND. (II(IK) .EQ. MQ(IK))) THEN
XWES = XWE6 + 1.
ELSE
END IF
IF((EP1(IK) .GT. CZT) AND. (li(IK) .EQ. MQ(IK))) THEN
WE7=XWET + 1.



ELSE

END IF
DO 170 1=1.N

170 Qi) =0

200
330
200
220
999

YPWE 1=XWE 1/100.
YPWE2=XWE2/100.
YPWE3=XWE3/100.
YPWE4=XWE4/100.
YPWES =XWES/ 100.
YPWES=XWE®S/100.
YPWE7=XWE 7/100.
ALFAOS = YWEQ5/100.
ALFAO1 = YWEOQ1/100.
GOTO 1
WRITE (5.330) iK,ALFAQS,ALFAQ1
FORMAT (15,2F 8.2)
WRITE (5.220) IK,YPWE 1,YPWE2 YPWE3,YPWE4, YPWES, YPWES,YPWE 7
FORMAT (15,7F8.2)
GONTINUE
STOP
END

g2
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