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Nonlinear Dynamics of the KOSPI 200 Index

Abstract

This paper shows if the KOSPI 200 index, the underlying of the Korean stock index futures and options
contracts, has some nolinear dynamic properties which are empirically found in most financial time series.
In this paper, are considered the nonlinear dynamic properties such as the conditional heteroskedasticity,
asymmetries both in return distribution and in volatility, and discontinuities of the returns. The TAR-M
Jump-GQARCH(1,2) model, which combines conditional heteroskedasticity, asymmetries in the first and
second moments, and jump properties, fits the data better than any other alternatives considered in this
paper. Thus, the KOSPI 200 index like other financial time series data, shows leptokurtosis, time-vaying
volatility, leverage effects, asymmetries and jumps in return distributions. The findings of this paper may

contribute to the financial asset pricing like option pricing models.
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Fud P e ASAS 7}@}% Aste] eejxw Belerh g ) =Z-8Hks ARCH
LSk S E A7 el Aol o, Exe] nigi s U=
3 A7)9] Hito] BE 7§Toﬂ frejd o o3 oA e, TAR-M 23] Axfe}l o

oft
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(] 1O
7.1 42k B oojaf A g oA o] vt
< 3-1>3F <3 32> o HolA FAZ 74 Fdo] Y T odolEdl By Aed Y
AAstz] % 7HAAA R varlee] 23E Boerh <i

o
=
Fo STddz wAE Ui=(nested) LFE7HE] HWE I8}

_4

O

-1>

= =
ratio tests)S &3 Zolil, <F 32> AME HU ¥ EFFHE AE F %i% A5
(non-nested)®ll W] w&=d] HE| gt 7|F O 24 Schwarz criterion & Al4HsH Aolth vH]HY &

8-S dyslr] 9ste] FAHE oy FRFe BIFE F KOSPI 200 A5 AAES 73 2
]

X faut
[1]1& ARCH = &3 GARCH R &7te] H|uEA] GARCH 2389 $4<& HoFU 2]
GARCH 283 9ol H|t#S 1¥3d= TAR-M GARCH =&7te] H|nEA TAR-M
GARCH =E3&o| A=H}, o]

autoregressiveﬁéEHﬂ H]EH%] S u#se] Fo)iRyol nAANS w1t Ao At
L}L

[6]> EGARCH(I, 1)4 TAR-M EGARCH(1,1)2 & & H|aulgh Zlo|th EGARCH R &2 W54

o F77h e sk L o] ghate] MY HOR WIHE AS THT F Uk B
oItk TAR-M EGARCH & ole] tdte] )9 mtg 4 EHach ¢ 2y
A% A3 wEAel A e AANS L EGARCH RARTH: WE4 W ohe 4
wxo) WogAA elaHs TAR-M EGARCH ®do] dwelo] 88 o 4 g} o

fr 219 m

= o
el A ©<4=3F GARCH X8 Bt} TAR-M GARCH 239 Aweo] =9ld A3 X3},
TAR-M GARCH %33} TAR-M EGARCH %32 non-nested ©]| 22 A
ek ¢ glr). 2El A <3 3-2>0) 4] 9] Schwarz criterion 4] T}2 non-nested =3
7ol Blwalr) 2§},

1< il
o B A3ES & & Ak [8] dellA e v AR WEAd e H]EH%“J% add 5 3l



+ GQARCH E¥ FolM Xk Folitxze v A S A9 i1# 3t TAR-M GQARCH =¥ &
Hlwsh7] 918k Zloltt, o] Ag-o®= A Folidxe WeAd AL S = o ilgshs
Rdo] WsAde] AT st RYPHt Aol =T} [9]% TAR-M GQARCH E.3

Hl 23k Z1o2 o 13 TAR-M GQARCH

(1,2) =8¢ Aol =t} 1012 TAR-M GARCH(1,2) =33} TAR-M GQARCH (1,2) =38 <

Wk Fle]th TAR-M GARCH(1,2) 23> TAR-M GQARCH(1,2) B3] EFHoln=z

2120l 7P Aol 7hedith o] 49 TAR-M GARCH(1,2) =& HtlE  TAR-M GQARCH

o] Frh. HAke] Ag ool ML sk WMEA e H
%!

9 P2 v westEs Aduc Agee] ko

oflt

(o]
il
of
B

23l GARCH-GIR 238 &
thoo] REPe|ME Fol o] HeYYE sk
TAR-M GARCH-GJR(1,2) ®2&o] AAEE=, o] 23S TAR-M GQARCH(1,2)9} H|w &},
TAR-M GQARCH(1,2)7} A %

==
ool A E ul, AF o]t R BAHH(HE) H3h7] Adel= TAR-M

AR AS vk 23 TAR-M Jump-GARCH(1,2)
ol Adeo] wrh 27N o] EAte] WEAde] nidA

1T} TAR-M Jump-GQARCH(1,2) & =
B3 o] HuAAdS Ak 2l 2lolA, GARCH JEjE.U= GQARCH FEj7F A
Beo]l Fues RS o v

AG7HA1 8] BE HlulE nested RO BluLRA, 2 o] EA4F A F09 HY
e adskerE oo WsAde] HgAAE S 3’—343 =7F ool gk mjazp FEA o
2 71l oy, oJH 9= 23| nonnested Ho] FFH FA A A AA] EIlEEE
=2 Schwarz criterion & A}F-&3}3 U} Schwarz criterion = SC = —2In(L) + Kin(T) & F A3HA] 7]

Ryog HAAste veiuE e = Hydo g Zgsith o
wae] Swahagtolw, Kok T 7] shebulele] Goh o]tk < 3 :
2 = w

= AE9 Schwarz criterion #tS T3l =3t} < GARCH

PGARCH(1,2) =& <3 2-3> 7159 GQARCH(1,2) R A Y=p=0;=0 <1 7--°]t}.
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<¥ 1>KOSPI200 A5~ F=) &2 FA*

A A7 7¢ 1990.1~1996.12  1997.1~1997.12

¥R 77 2,346 2,054 292

Bt -0.0366 -0.0188 -0.1619

T =Ax}t 1.4813 1.3124 2.3476

Sf = b 0.1435 0.4233" -0.1218"

HE?® 3.6770" 1.4479" 2.4735"

D-EA A © 0.0627" 0.0526" 0.9367"

* Thol= R M BkE Y, = [ In(P/P,,) ]x100.

bERO EE 5, Yinm-)(n2), FEE I_,Yin@mr)(n-1)02)n3) — 3(n-12/(n-2)(n-3)%
AXEEE T e iJJr I=(excess kurtosis)©] T}

¢ Kolmogorov-Smirnov 2] Goodness-of-fit &A%, T 712 &S5 gt 5% FolFolAel 4
A3kS 1.36/T"=0.0206 ©] T},

"2 5% welaEelA AFVHEEAEE)Ol 71AE S ety ei=et H ol wigk A

2 Snedecor and Cochran(1980)°1 <] A $tt}.

<3 2-1>KOSPI 200 X 5=°l] ™3+ GARCH 5.3

Hth g ol givks A7l i AR A%

=3 SR K 37 A
gl & Fad  weELt

GARCH(0,1) 6 -3954.3 na Na na

GARCH(1,1) 7 -3841.8 na Na na

TAR-M GARCH(1,1) 9 -3832.7 1.31 9.26™ na

TAR-M GARCH(1,2) 10 -3827.2 1.07 9.80™ na

TAR-M GARCH(2,1) 10 -3832.3 1.31 9.18" na

TAR-M GARCH(1,3) 11 -3826.5 1.22 9.89" na

© 21 (15)°1M Hy: Zy 0= 2, 0b; (O13F <32 2>9] & TAR-M EF % YY)

b A (15X Hy ZE i o sl a,=b,(°13F & 29 UE TAR-M EFd %= F4Y).

1% frelgEAM AR 712
5% FolEA AR 17,

<3 2-2>KOSPI1200 Aol t]3$+ EGARCH =&

g do] givke AF7Hddd dis AATAZ
wg shepn] 294k A7 Ry
Bl 5 Fad WIEE
EGARCH(1,1) 8 38374 na na ~4.43(0.00)"
TAR-M EGARCH(1,1) 10 -3828.5  0.36(0.55) 9.45(0.00)"  -4.28(0.00)”

A6 Hy:n=0 o tig t A7 SAA(EZ Qo] FA= p-value).
T1% el AFTH 714
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<3F 2-3>KOSP1200 A=) t]g+ GQARCH =3 *

o

g do] givke AF7Hddd ois HAHTAZ
=3 shebe] A5k Bt 2] A
ol 5 Zaq e EE
GQARCH(1,1) 8 3833.6 na na -3.95(0.00)""
TAR-M GQARCH(1,1) 10 38249 1.15(0.28) 8.79(0.00)" -3.84(0.00)™"
TAR-M GQARCH(2,1) 11 -3820.1  0.97(0.33) 9.01(0.00)’ -3.85(0.00)™"
TAR-M GQARCH(1,2) 13 38124 1.10(0.29) 9.35(0.00)"" 10.18(0.00)°""

*GQARCH .82 Sentana(1991)°] #|A|g b3 2 Fe|2 FHSF3TH
GQARCH(p,1) 8 h/ = w+ Ye, + o, e, + Zitp B# .
GQARCH(1,2) 82 b = 0+ Y&, +he + 0\, +0,E , + 05E, 16, + B,

"Hy: =0 o tg ¢ HZSAX(ZE <t +X]+= p-value).

“Hy: ¢, = =0 ° tigt FHAFAA

*
R

= 5% FrelgFolAl AwsbA 712,

T 1% el AN 714

<3 2-4>KOSPI1200 A5l th3+ GARCH-GJR =3

g gdo] givke #AF7Hddd gis HAAHTAZ
w3y shebn] 294k A4 BRI
=B Fast AL
TAR-M GARCH(I,1)-GIR 10 38323 1.31(0.25) 9.15(0.00)’ 0.07(0.79)°
TAR-M GARCH(1,2)-GIR 12 -3826.8  1.11(0.29) 9.79(0.00)"  93.02(0.00)""

107.3(0.00)°""

a A
2
b A]
2
c X
2
* T
e
Kk T

L

5% frelaol A FA57HE 714t

1% el AF7Hd 714

(10)°1A Hy:a,"=a,” o 3t FAA FAA.
(10)ol A Hy: o +a,"=0a, +a, o dis FAA SAA.
(10)01]}‘1 Hy:a,"=a; and o, =ay of gt

A3 FAA

SAA.

<3£ 2-5>KOSPI1200 A=l ™3+ Jump-GARCH =&
5%k =954 oA Aol gitk= A7 st AP TAZ
2y 14 =2k
Tay W3EL Huyqte
Jump -4048.4  -6.04(0.00)” na na 3.33(0.00)” na
TAR-M Jump -4042.6  -6.97(0.00)"  1.29(0.26) 4.6(0.01)" 1.03(0.15) na
Jump-GARCH(1,1) -3834.4  -4.09(0.00)*" na na 2.32(0.01)™ na
Jump-EGARCH(1,1) -3829.5  -5.34(0.00)" na na 9.23(0.00)™  -6.24(0.00)"""
TAR-M Jump EGARCH(1,1) 38114 -4.92(0.00)"  0.10(0.75) 8.7(0.00)"  8.69(0.00)  -6.06(0.00)""*
Jump-GARCH(1,2) -3832.0  -4.90(0.00)" na na 2.85(0.00) ™ na
TAR-M Jump-GARCH(1,2) -3821.7  -7.47(0.00)"  0.89(0.35) 9.2(0.00)”  5.98(0.00) ** na
TAR-M Jump-GQARCH(1,2)  -3797.3  -4.74(0.00)" 1.23(0.27) 8.9(0.00)" 10.0(0.00)"  15.98(0.00)°""

» 2] (13)914 H,:0=0

> 2J6)oll A Hy:n=0 ° th3t t 34 FAA.

©<3t 2-3>°lM gelE Hy: g, =y,=0 o 3t FAAEAA

18
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¢ Aol Hx g g el gk ¢ FA SAA.
T e 1% FogEl A AFIHE 717

<} 3-1> 2¥3re] v} B3 A7 (Likelihood ratio tests)

HE 714 A4
777+ o g 714 FAA

[1]  GARCH(0,1) = ARCH(1) GARCH(1,1) 207.07

[2] GARCH(1,1) TAR-M GARCH(1,1) 18.2"

[3]  TAR-M GARCH(I,1) TAR-M GARCH(1,2) 11.0"

[4]  TAR-M GARCH(2,1) TAR-M GARCH(1,2) 10.2"

[S]  TAR-M GARCH(1,2) TAR-M GARCH(1,3) 1.4

[6] EGARCH(1,1) TAR-M EGARCH(1,1) 17.8"

[71  GQARCH(1,1) GQARCH(1,2) 152

8] GQARCH(1,2) TAR-M GQARCH(1,2) 25.0

[9]  TAR-M GQARCH(2,1) TAR-M GQARCH(1,2) 15.47

[10] TAR-M GARCH(1,2) TAR-M GQARCH(1,2) 29.6™

[11] GARCH(1,1)-GJR TAR-M GARCH(1,1)-GJR

[12] TAR-M GARCH(1,1)-GJR TAR-M GARCH(1,2)-GJR 1.0

[13] TAR-M GARCH(1,2)-GJR TAR-M GQARCH(1,2) 28.8"

[14]  Jump TAR-M Jump 11.6™

[15] TAR-M Jump-GARCH(1,2) TAR-M Jump-GQARCH(1,2) 48.8"

[16]

* FH9uE HATATE 2T(L, - L= AXEIelth o714 T(=2,346)v= #50]aL, L,

HA7pdstell A el =3 gholal, L= 7St M o] =3k
Egolel F4 s e o AS AFEE s TholAlE

T 1% gl ATl VZkE e o

s e

<3t 3-2> EEZEe] Hlu e} R34 (Schwarz Criterion)
23 Schwarz Criterion®
[1] TAR-M Jump 8,153.6
[2] TAR-M GARCH(1,2) 7.730.4
[3] TAR-M EGARCH(1,1) 7.733.0
[4] TAR-M GQARCH(1,2) 7,723.7
[5] TAR-M Jump-GARCH(1,2) 7,742.3
[6] TAR-M Jump-EGARCH(I,1) 7,721.7
[7] TAR-M Jump-GQARCH(1.2) 7.716.3

* Schwarz criterion <= —2In (L) + K In (T)°ll ]3] -3t} o 7] A, L &
ALK E Byl 4 s E o T(=2,346)= #5To|th
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<3t 4> TAR-M Jump-GQARCH(1,2) &

R

a2} E T EAA p-value
loglikelihood -3797.3

u -0.4106 (0.00)”
a, 0.0500 (0.11)
a, 0.2089 (0.00)”"
b, 0.0540 (0.08)
b, -0.2036 (0.00)”
P -0.0990 (0.44)
A 0.3135 (0.00)”
2] 1.0851 (0.00)”
& 0.67x10° (0.44)
w 0.0828 (0.00)”"
a, 0.0865 (0.00)”"
a, 0.0805 0.0n)"
B, 0.7900 (0.00)”
W, -0.0678 (0.00)"
W, -0.2212 (0.08)
a; 0.0958 (0.00)”"
A-2(V) 12.71

© 34 wge et wrt
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Yi=p+a2_, YP,+b2.

i=1,m

£ = (U-2)/0)wh,, w,= 0] 00]3 Bako] v/(v-2)2) iid. t ¥

n,~ e X/l ,

InJ,~N(68),

Y]thi + phth + Zj:],nt‘]t + St .

ht2 =w+ Y g, TE T aJSZH +aZ£2t—2 + 0E €, T ﬁhzu-
T 1% gl ANsbAel AR e o,

T 5% el ATl VIZkE e ot

=
=

e
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