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1. ME

AEHOZ AAIE A5 B4 HL2 AR(Autoregressive) 23, MA(Moving Average),
ARM-A(Autoregressive Moving Average) 28 5 A AL 713 e ¥ 5o Yol 45
Ak 2Ev g7 BA AR AlAL ZARAdA vErYE £ 9F @/ (jump phenomena) o] v $H
A £ (limit cycles)T Z-2 AL APAP EPoE & Mol 57 ot T} F
2ol Bol Engle(1982)0] 23}8) $4bo] A7HAH R Wske 2 A% o 24 AN
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Bollerslev(1986) 7} 2 x}2] B Ato]l o] A WolE{E2] g3} EAIS 18 dle] ARCH 232
dwrs}l A]7] GARCH (General Autoregressive conditional heteroscedastic) 2 38-& A A] 3}
Stk T3 Nelson(1991)2 7A A2 BEge) 2349 oH(+)/2()ol eba @ A2
2219] F4tel A2 OHE RS ZF=the 73] GARCH 28 & W3 A7 EGARCH
238 & A sl e, =3 EGARCH 232 GARCH ZoA 9 A=A Fo 39l
B A& BYoMY AFE HoE 0Rt+ AtkE 71A0] 8 e B¥E AAE
% t}. IGARCH(Integrated GARCH) 2 3 & @92 GARCH 2 3 © 2 A] Englex} Bollerslev
(1986) 0 o3 22 AIAIE Ak B =R A+ =2 KOSPI(EFE &5 7HA4)ul o 6 &
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2.1. GARCH 2%

GARCH R 32 2x2o] E4lo] x}7]§]-‘ﬁ RNo7 Wi AR olEA /AR
91 ARCH = % (Engle, 1982)2] Qut3}H =3 2 2% Bollerslev(1986)°l 23] A A1 gir,}
GARCH (p,q) E¥2 oh23 Zoh

ar = O &, t= 1,2,...,’!1,
Er o~ N(O, 1),
P q
2 2 2
oy = oo+ Z oar_,; + E ﬁjat_j,
i=1 j=1

0:]7]}\‘1 « >0aai > 07:8 > 0;1 = 1,27“'7p7j =1,2,..¢q o]-T,-

P q
Zai +Zﬂj <1 (2.1)
olt}. GARCH 239 543 3 5< ARCH(l 1) 22 o2 2t
02 =ag+aia | + Biol ;. (2.2)

2.2. IGARCH &%
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Qg Qg B 0
GARCH(1,1) | 0 0012 0080
IGARCH(1,1) | 0 0013 0.986
EGARCH(1,1) | 0.078 0.141 0.953 -0.386
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E32: 2Y A4 AE
2822 3 GARCH IGARCH EGARCH
p-value of Shapiro-Wilk <0.0001 0.980 0.980 0.985
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% 3.3: 4 FA}29] Portmanteau Q Test

Order oy A% A GARCH IGARCH EGARCH
Qwt Pr>Qat Qg Pr>Qz¥  Qa Pr>Qgt Qg Pr>Qik

1 6.7101 0.0006  1.0647 _ 0.3021 _ 0.0641  0.3262 _ 0.9225  0.3368
2 18.874 <.0001  4.7563  0.0927  4.2584  0.1189  2.6401  0.2671
3 21.6632  <.0001 47728  0.1892  4.2626  0.2345  2.9071  0.4062
4 28.8555  <.0001  5.1838 0.269 45836  0.3328 2.953 0.5657
5 32.3067  <.0001  5.7993  0.3262  5.0993  0.4039 3.022 0.6966
6 33.4982  <.0001  5.8297  0.4425 51335  0.5268  3.0577  0.8016
7 34.8973  <.0001  5.8494  0.5574  5.1722 0.639 3.358 0.85

8 36.9384  <.0001  6.3226  0.6112  5.6803 0.683 46844  0.7907
9 40.7292  <.0001  6.5396  0.6849  5.8353  0.7563  4.6846  0.8609
10 41.6102  <.0001  6.5439  0.7677  5.8432  0.8283  4.8103  0.9035
11 41.6605  <.0001  7.1846  0.7839  6.5272 0.836 5.3455  0.9133
12 42,5566  <.0001  7.2158 0.843 6.5495  0.8859  5.3465  0.9454

3% 3.4: &7 Zx<9 LM(Lagrange multiplier) Test
Order Ty A8 A GARCH IGARCH EGARCH
Qzk Pr > Qgt Qzk Pr > Q3 Qzk Pr > Qg Q7 Pr > Qg

1 6.7058 0.0096 _ 1.0667  0.3017 0.966 0.3257 _ 0.9151 __ 0.3388
2 17.6053  0.0002  4.6399  0.0983  4.1592 0.125 2.5679  0.2769
3 19.0056  0.0003  4.6399  0.2001  4.1614  0.2446 27803  0.4268
4 23.6948  <.0001  4.9128  0.2964  4.3755  0.3576  2.8701  0.5798
5 25.3318  0.0001  5.4513  0.3633 4.837 0.4361  2.0452  0.7084
6 25.4899  0.0003  5.4551  0.4869  4.8447  0.5639 29742  0.8121
7 25.8091  0.0005  5.5086  0.5982  4.9206  0.6696  3.3141  0.8545
8 26.7151  0.0008  5.9321  0.6548  5.3858  0.7157  4.5535  0.8041
9 28.6441  0.0007  6.0949  0.7304  5.5023  0.7885  4.5575  0.8711
10 28.7456  0.0014  6.1331 0.804 5.547 0.8518  4.6117  0.9156
11 28.8945  0.0024  6.8494  0.8111  6.2856  0.8536  5.0082  0.9263
12 29.1673  0.0037  6.8974  0.8643  6.3244  0.8989 50082  0.9546
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Comparison of a Class of Nonlinear Time Series models
(GARCH, IGARCH, EGARCH)*

S.Y.Kim Y Y. H. Lee?

ABSTRACT

In this paper, we analyse the volatilities in financial data such as stock prices and
exchange rates in term of a class of nonlinear time series models. We compare the
performance of Generalized Autoregressive Conditional Heteroscadastic(GARCH), In-
tegrated GARCH(IGARCH), Exponential GARCH(EGARCH) models by KOSPI (Ko-
rean stock Prices Index) data. The estimation for the parameters in the models was
carried out by the ML methods.

Keywords: Nonlinear Time Series models, KOSPI, Volatility

* This research was supported by the Chung-Ang University Research Grants in 2005

1) Associate Professor, Department of Statistics, Chung-Ang University, 221, Heuk Suk Dong, Seoul,
156-756, Korea
E-mail: sahm@cau.ac.kr

2) Graduate Student, Department of Statistics, Chung-Ang University, 221, Heuk Suk Dong, Seoul,
156-756, Korea

E-mail: withus@pharmacodesign.com



