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Abstract

Time series data are influenced by the external events such as holiday,
strike, oil shock, and political change, so the external events cause a
sudden change to the time series data. We regard the observation as
outlier that occurred as a result of external events. In general, it is called
intervention if we know the period and the reason of external events, and
it makes an analyst difficult to establish a time series model. Therefore, it
is important that we analyze the styles and effects of intervention.

In this paper, we considered the linear time series model with
invention and compared with nonlinear time series models such as ARCH,
GARCH model and also we compared with the combination prediction
method that Tong(1990) introduced.

In the practical case study, we compared prediction power with RMSE
among linear, nonlinear time series model with intervention and
combination prediction method.

keyword : outliers, interventions, intervention time series model,
combinaition prediction, Garch model, RMSE
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Ao A A= A g-oll= o9} 2 9fF-A(external events)S 7l Y (interventions) ©]
23, o] oA gikE Hrhshe WS MYAIAIE 4 (intervention analysis)©]
Hau, dutdoz MPAALAF S RPAY w4y 2 2PAes S8 vHE o33}
Box-Jenkins®] ARIMAW ol o]efgt o] oJFAlrlo] gk A det /Pass Zol vhg
O ZH FEAIAe gE Hu - A AT 7 = Aol k. Ty AARA A=
AnA o 2 QALY A7 = GEAA] ¥v A9t Wk LB E AgtAlo| A Solgto]
gE= Afols 249 As g yeld 4 Jer® e Solgke] a9E vsla
AAsHE A= vl T8tk olgfg AAIE Solghs HAMshe WHOE Fox(1972)7F Hx
2 7P 283 478 (additive and innovation model) S AH&3l= WHH S Aokt | o] FA}
A9 Al7]sF 9lo] dHA e Aol MAANALE P S Abgste] oFAAe] a3E £A43%
=89 AFA A EE 37| TrAeE AAAR A ko] et AH(Box et Tiao 1975), A
= AF5E FA4Y Gl #3 A (Montgomery 9t Weatherby 1980), 7784 Ao o
grol] #gk A (Izenman and Zabell 1981) solA AEZAQ o & ZrolE 4 Qlrh. 18 =u)
ATEE AAY Aol BA wA= &gl dial] AFAALEHA AREHS o] &3 MY
BB AAAAT41992)9 A7 93, ARIMAR RS o6& /|9 2Aozs A4
(2000)¢] A7} Atk 2 =S 715 APYAALEEZEQ] ARIMAR R ofyg} v]M3 A
ALEYPZ (Engle, 1982,1983)5 9 o8] gAtEdl o3l AF5o] & 27| 34 215 oAt
(ARCH)E¥ S o] &3to] MYANAE A4S & st ARIMA 233 /HYAAL, 18
ARCH E3& vlal #4519
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&= ofm eIk, oleld AYAALE 4] 9

e WA Bed e AYe B,
AR, SRS AN HE S
SA, AQAA TN AT 5

ARzdo] AR Tl A A gt .73%011 ARG L A (213 o]

Z=f8, 0,17+, t=1,2,-, T, T+1,,n (2.1)
A7, TE AAANES, 8, wE A9 32 Yehls 2ees Yepya = (D
MgHFE 0 B 1S 225 AAH(indicator variable)o]th. o] Wl /YA TeollA LAy &k
THREY f( ) L3 de Ao® FstEE o] RFo Pl wabx] thde Yol
AAE 4 9t
MFAAE B3] dubaQl = 2(2.2)9 o] Yepd & Q)

b
Z,= &gé—BB)ﬁ 104, (2.2)

AN w(B)=w,—w,B— —»,B% &B)=1—08B——08,B"= B T}
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oli, b= MY Edel digh AAAZHS VERAT
o] e Tl Eel AjE o] sl HeH T IS vA = AgoE NPAAE P
QA Fel 23)7 o] Fojxlt.

_ 4 _o(BB" (2.3)
Z,= ;}1 8{B) I+ ’
047]/\1 (I)i(B)ZCl)Oi_(I)liB_"'_a)siBSiy 81'(B)=]._512’B_"'_8,,Z'Bﬂ O]E]'
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MARG= A TollA 7de] dAS w1 37t A&E = 499 dAgI7 Ald T
ol qut YelE T 74 3ol dth

WA, A TollA o] wAstar 1 a7 A &5 459 7
@3k<= (step function)® VAT
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22 A} A9 AAE 23

dudow AAAolw YA AYETE 598 @43 o7 27 1z AL w5
Sme oy)A gaA 2 g8 2 VA Aol AAEIVE Fela.

(1) 334 - 97423 abrupt, permanent effect)
Aol Feprh wxA el 9549 Z3E veide Adee QDY f( )
ALY =@t Petar dd 4714 [P A9 (step function)® Aok 3,

[D=sD= 58T & gom A9 olhelE (D =(0l3 APFA ol Fel §(D=1
olty. o] MYLaE FoFohs APANAL P2 4(26)7 2t

(2) AAZA - 445 &3 (gradual, permanent effect)
ek AR Eate AA - GF7AS B97E ARkl Apdeln) FHRE £ )& AQ27)
3 2o ez Jehd 5= ok

= A + =175 i+, 2.7)
A7 AI)=Y,= %?fzﬂd, Y,=08Y, ;+twl, (0<s<1)°l "tk o714 s A3
ZAL “Aad b dAE F-E2n) o] dAE "Hojud AADL EetA Aot o] Ho

A AL ¥ A4 (nonstationarity) 3 AT

F24 - AN A &3 abrupt, tempory effect)

A AdAH g3t= ]D‘r?ﬂ—r(step function)th2lell 7+&E<=(pulse function)dl 2|}
o] o
PA—

&
249 2ue B9RFE (1-B)I,= P70 2 3T & 908 oln AYNAL 23
o

f(P( T)) + 77[ 1 8B PET)—'— 771‘ (28)
2.3. HAE AAE
ARCH E&& wuh duksirzl Zlo] dnksty X}ﬂﬂﬂ A4 o] EAREH(GARCH)o]
Bollerslev(1986)+ Z:Zil?— O]l"frd'«] Nas OX]'SLC«] AHET olyzt ARE ZHE A9
g 39 ks

25 o]iEAtel ot JEFs GARCHEHS =&3ied 2 282 2299 2t
vi=x+e;
el g1~ Mo, hy) 2.9)

b q
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o, 0, ¢=0, a0, ;=00G=1,,9, £,=00G=1,-,p) °]aL
¢t—1=d(yt—1’ ,yl){:- o—fielde]th.

2 29004 g=( °I¥ ARCH(p) EFo|i, p=q=0 °o|¥ ¢,
ARCH(p)”fﬂL AR Eako] &) A Qxpgke] MEeg= FAF o] A% GARCH(p,q)
o e FAZAR EAE wdgo] Qe AL 44 gtk

. Y
Tong(1990) RIAHE AFAE NL A9 dEFAE Lolg} akaL aéﬁ%k’ﬂ ARE-HE A}
S Molgh & o o3 28 A2 (combination rule)S ©]&3e] =2 Algs}

ﬂﬁa Hes ds Aok ARG
) 1148 oS NL9F A8 oS4 Lol 2% Hy M Rt} 2o vjAdg o 53] NLS A

(2) oY oA NLok A9 o5 Lo] 5% it Muth a9 A9 ¢34 Le AE.

& eSA NLo| |+ M nrh X—ML} 23 Y A FA Lo] it M 2o & 74

T HAE )5 NLo] F3F M B} 23 A8 o33 Lo| Jv M 2} Z7u 2o
7 Mg o FA sk dF A AdERE (NL + L)/22 A9,

3. dF4
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3.1 YA AALE =Y £4

AgE 713k0] 1979.1~1990.12%0 &=ro] A sfofofd FAFA(ES] : 100%$) A5 =A
g AEE SASE o galdlt) o] Age] 54& Awuu 19874 124 sfojo]d Afrsh 24
o]F E=ol tiF Aol tF st o] o5 HE AHS HHow I FxA F7p FuHo
2 7RSS & ¢ Qo mebd] S5 ok HEe] @A s o F AFAE A
d $7tE Btk zfﬂﬂi Aol d Aet =AEhE AYE HGBDH 2 ATTS(step
function)®] Fej= W3} & 5 gla, webd ofd AsE HXA - G A 2 AAE
Aol AFA aeLE greva @ 5 gl

0 , £<1987.12
S(D = (3.1)
1, t=1987.12
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AlHE HAE Y MIUHT F&L'IHETIFH HAYET FERPR Ry

(29 2] 7HSde] = gh=o] 2 98 Au5f A5 AAd=

(29 215 BW 19833 197H €8 Agdo] FaHor Frhstil L a7t Al 245
R

gul =
& Qlvh 2EER A(32)% 22 AR ES it
+

B (3.2)
_Wb

Y, = SiP+ 7,

D AFA78Q4 23 (Preintervention model) 2] ¥

ARIMA(0,1,1)x(0,1,1) = A(33)2 2.

(1-B(1—B"™)(Y) =(1-10.3217B"Y(1—0.6190B")¢, (3.3)
71Ny, S FAS vehi
@ AN RH ] m4FA
A5 HAaAFH o3 RyEFAANE A(34)9 gon By FHA
SN BAXoR fostdt.

rir

R 5% e

_ _pl2 _ 1
(1=B{1=B)(Y) (1+0.319B)(1+0.420B2+0.273B%) 7"’ (3.4)
_ 1
7= (1— B)(1— B®)(1+0.319B)(1 +0.420B” +0.273B%) &
webd A8 A AL 2o o3 HEH AYREL 2359 2
0]
Y, :TL ng)l +7,
1=-4éB (35)
v __ 7.589 (D 4 1 .
7 1-0.970B T (1-B(1—B%)(140.325B)(1+0.755B' +0.438B%) °'

3.2 ARCH R&#4
Folole] @A G e 23} FAA nelste Ao] Efgeta Ad w9l A%

] O A /\]

= H 0= =
& A3} Taus Aol frolstnz AAdS aefeta dd AAGAR]7] Wol g0 A7
¥ olRE 24T A% A7)l EAFE ¢ 5 dolA, B 2L GARCHRE 2% 4
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3, EAskE Aol 9onrt ot
g By 2(36)7 2ol xdE F 9tk 9714 MLFAWH 93 48 E9es 2
T EAARCE FostA YERsTH
12
v, = —1Jﬂ5*ﬁme—01ﬂ8*ﬁmé3+-Z¥&Iﬁ+st 36)
= 0 6178),‘ 1+O 210€t 2+0'3836t*5_0'2918t*8+yt
(81 52.53,0,=43.83, -+, 6;,=43.71)
A7yt 2AF oliaks 2 =AE Qe IMEAEE ol &sl A da} B &
ol 0.05ET Zrom g o] 4ks zkal glnka & 4= glow AIC, SBC, MSE#t ¥ R4 ok
[ R=N

o] YRS ol uyT wf HFAHoZ Hduy Esé% 2372 Zo] A7F A7) e XP
7]§]ﬂzﬁ‘ﬂ O] EAIR H(AR(8)-ARCH(1)) 9] lagl, lag?, lagb, lag8dllA] 2]3F §
o= AAsrh

12
y,= —1.612% time+ 0.022x time* + Zl(i-lﬁ-l- s

&= 0-8736t—1+O-2948t—2+0'277€t—5_0-4968t—8+ Yy (3 7)

V= \/ﬁtet

hi= 40.571 4 0.754v5_,
( 81=44.42,82=4341, 83=46.26, 54=42.69, 85

_5]..8]., 81():47.97, 811=44.06, 512=4169)

=48.27, 03 =58.43, 8y =
9 By *éﬂée—% R*=99.52%2 “3138] A vehtor] mye] AAsria & 5 gk

=44.32, 6¢=37.92

3.3. 7Y ARCH =¥
sbdell M BFBA RFBLH MUTFE EIFAA  g,= Bk time + By* time*+

s
12
Zl‘silﬁ"' g2t 21 Yol e ARCHEZS 2(38)3% o] n#d + itk

V= T%E S(T) -I-Bl*tzme-i—ﬁ’g*tzme + 2 0,1+ ¢, (3.8)
&= P&, 1T e ot dse 5+ dge, gty
Vi= met
hy= ay+ a; V%‘fl
9 B gk ByFA e eA7F Aol e A 2yl et 2o AIC,
SBC, MSE## 2 A4S Sl AERFS 2399 22 R(9) ARCH(1)E3¥ o2 lagl,
lagd7t freldt $EAR RPoR HAY 5 At
3.9

yi= 282 S 10.016% time+ 2 1yt e
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e,= 0.193¢,_,+0.281¢;, g+ v,
V= me;
k= 8.132 + 1.602 v_,
9 2ol A AyEe R2=99.06% = 4331 A vetuter nye] 2 A3

34. dESIHES] Adva 0 2y Ao AREgh 2kme] Wi M=77.04
1979.1~1990.12 A=E 7FAaL 1991.1~191.127H41 & 7} RgHZ o S53hs Fotd 1
7N2rEere] WAkt Hwste] 5o AE FE Boh obdlsh guh

[ 3-1] sfielolal QJeAHo Aze] o523

DATE | TRIP | ARIMA |[dZ 22N Y EE |dS522H ARCH |d 5 2.2k AZEZJH o &2t
JANOL | 2547 | 255618 | 0918 | 263.229 | 8529 | 249.775 | -4.925 | 240.940 | -13.760
FEBO1 | 172.7 | 244.684 | 71.984 | 240578 | 67.878 | 258.718 | 86.018 | 266.860 | 94.160
MARI1| 234.7 | 256.607 | 21.907 | 255.665 | 20.965 | 241.704 | 7.004 | 251.692 | 16.992
APRI1 | 257.7 | 253.849 | -3.851 | 252.950 | -4.750 | 230.145 | -27.555 | 249.981 | -7.719
MAY91| 2989 | 257.456 | -41.444 | 258.452 | -40.448 | 229.586 | -69.314 | 260.668 | -38.232
JUNOL | 3025 | 259.196 | -43.304 | 259.736 | -42.764 | 251.978 | -50.522 | 266.369 | -36.131
JULO1 | 3586 | 283.958 | —74.642 | 281.188 | —77.412 | 282.327 | —76.273 | 280.349 | -78.251
AUGO1 | 3488 | 288526 | —60.274 | 285.985 | -62.815 | 295.539 | -53.261 | 283.491 | -65.309
SEP91 | 2456 | 272.900 | 27.300 | 260.684 | 15.084 | 287.523 | 41.923 | 271.689 | 26.089
OCTO1 | 2450 | 254.024 | 9.024 | 251.148 | 6.148 | 271.660 | 26.660 | 265551 | 20.551
NOVO1 | 230.1 | 262.962 | 32.862 | 256.652 | 26552 | 273.654 | 43.554 | 252.821 | 22.721

DECO1 | 246.3 | 272418 | 26.118 [ 259.922 | 13.622 | 285.969 [ 39.669 | 260.006 | 13.706
RMSE 41.896 39.2362 50.1512 45.0610

B\

[# 3-1]15 #9 ARIMARZ Rt sfo]ofd) o)$hA5 o Aol digh 9F7hsie] dx4 -
Ao wdst Afmae] RMSEZF o 27 Uehytar ARCH Ryol

3FH AYEAE A

M2 ge B o 5 ek 223 AQENE AGRFe] W lde] Qi ARCHE
29 A4 RMSEL I06542 ARCH 595 o6 452] 8010t vldl & 1 A5
7h ol ANHRLL 5 ek WA o9 ol AAFA At 4y YRS TeaE
F89 A gov] el [ 3219 A% ww AT Pl A3 AFZAsh uaF o
A7} o Sl 18T Al B3 MTLoWY 2 A%el 9% o 4 3, o)
& Ak AQel o8 A7k FAHOR S JTHOR WARRE dEgEol FEu
o A dZel M Age] ] Welth o] A% Y ASFES B Ads) Az 2
FelZol @ RMSEE 2tk 1eiER Agde] gt H9od 98T ARe| o)A
RMSEE 71202 @ ol AYRYo] /b3 2L dZos naS & & Ik
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(3 3-2] sjeloiay ojebAwo) Ao AgtoS4a3

DATE | TRIP |A%dS|dS52at [MYA7GeS| A5
JANOL | 2547 | 255618 | 0918 263.229 8.529

FEBO1 | 172.7 | 244684 | 71.984 240.578 67.878
MAR91 | 2347 | 256.607 | 21.907 255.665 20.965
APRI1 | 257.7 | 253.849 | -3.851 252.950 -4.750
MAY91 | 2989 | 257456 | -41.444 258.452 -40.448
JUNOL | 3025 | 259.196 | -43.304 259.736 -42.764
JULOL | 3586 | 283958 | —74.642 281.188 ~77.412
AUGIIL | 3488 | 288526 | —60.274 285.985 -62.815
SEP91 | 2456 | 272900 | 27.300 260.684 15.084
OCT91 | 2450 | 254.024 | 9.024 251.148 6.148

NOVOL | 230.1 | 262962 | 32.862 256.652 26.552
DEC91 | 2463 | 272418 | 26.118 259.922 13.622
RMSE 41.896 39.2362

AAGA R = F5Y, 3¢, Afis, dAEst 53 22 9574 (external intervention)
o zpE 1A A o] o
= [e}

o] EAol upe} Al 2 A - AAARD Js F7|% shal 314 - A g
= A - GFH S Fe AR Uk B =5 AZEA o)A *‘ﬁi‘z}%ol EREL
Qe A FAA T AL-E B dutdow N R Box-Jenkinsd FEEHHTIE 957199
Fejoll gt NYshrs 1435 AP vz Brh g94 BPF7o] 7hsshH
o5 T d=gS FHAZ & ASS & F Jh AYAE A FARRY] A AAL
o & 257t BySHo ALEH A5e AyHoh BF AAY 2 A5 HAPAAERE oF

grolu APHANALRE dS3S 25 AesiA Hof dstdZol 23t RMSEZF Zold e &
AL Tong(1990)0 eJstH 53] F7]4d¢] A& Az 5ol AstoSuo] njxdy Al
dEY] dFAE Foled gt Atte AS RYFa vk T vy AAERYF
ARCH®} GARCH =3 /M@ efoluet 4ds MAgas 2 stggozm vdy A
ALQEYPTES o] &3t A9 dFoatE MAAZE F d5s ATEAS B3 & + Adh
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