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ME4ol2 Jel=Z2 TGARCH 238 0|25 U|U|&!
HS M 244

o

FAok) $422 WAL FAFY HEHY

o' O “

d

2 %

Uuka ¢l ARCH Feje] YEL A4 A9 33 (leptokurtic; heavy-tail) 42
# W54 5 (volatility clustering) B4 59 §4& & 2aAs|ve v, £989
5o | Ry AW el A) E 3} (leverage effect)= WEE 4 Utke B3-S 7HA
HetA H 2 28 AAE Bkl A ol A-2 AR | E4 AAE BPe o F4lo|
EoA T gtk B dAFdME 2 2§ ANAYAE (KOSPI, KOSDAQ, 3+&, A1,
F2E5Y F7H £98 AFE 2923 3t v A o] EAANE AFAHe g 7
31 o] & uteto 2 W|d) Y TGARCH(L,1) 2¥-g A§e % 7|29 o3 GARCH(1,1)
233} v EA s atgiet

F880: vtk o] 24, AF+AE, TGARCH(L,1).

1. A&

F7h o1AE, B8 T3 22 FEAALD A5E AT Fold uhet AFA 0] v¢ A
¥ ERLS 7ML Yot o9} 22 WAL FVAFE /MR FAAE AP e B
F4E] F2 Aol FAGAY ZF 4 8 FRAREL] A= F43) e A}
Aoz £l A4 s vehdh 28 FAIT A 983 B o] AR FHE 6] F o)
Aol wheh AlZbell mhe Mk 2 AR 24 AE, & BAS FRAY AAGE EHS R
3ot EA7180l 2237 H AT ©) 22 54§ Engle (1982)°] 3% ARCH 23 &
Al 3t 0] 3.0 £} %3 ARCH-type 28 o] 7]'2+5) ¢l t}h. Bollerslev (1986)= ¥¥k3l® ARCH

* o] A& SRC (KOSEF, R11-2000-073-00000)9] x|o] 23] A7 L.
WA A9 Afe FFee AT AT (KRF, 2005-070-C00022)¢] A 93 A+ He.

1) (140-742) AEZHA §47 A5 27h, & H o Aeh st B A}, UATHA
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2) (140-742) A2 H8A §47 F3HE 27}, AR BT BART, AT
E-mail: cong715@sookmyung.ac.kr

3) (140-742) 2 HEA ST FHE 27}, SYANRL SART, Ua} ¥ A7
E-mail: jsbaik98@sookmyung.ac.kr

4) (ZAAA)(140-742) A EEA E47 AutE 27}, $HAG ST EASH, a5
E-mail: shwang@sookmyung.ac.kr

5) (140-742) AL E8A) RA7 A3 27}, SR aohotm SAY, WA
E-mail: snrndi82@sookmyung.ac.kr
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ogh

A

Mo

(Generalized ARCH : GARCH) 23 © 2 #7337, Nelson (1991)2 ZAE EAlo] @ 2}
9] z7]9} 93-E 37 188 EGARCH (Exponential GARCH) 28-& A A13Ath o] o]
A AEA e PR nu IS R2e myow Rabemananjara$} Zakoian (1993),
Glosten 5 (1993) ] 7]3t TGARCH (Threshold GARCH) 238 5 oj2] Jej2] RF E o]
A AA gt B =7 E I 139 2§ AAE (FA5, AERS, 38, o
ZHg F)oll WAE vl A o) B4 S Lol ] 8] WA AFFIE 2d=E 58 AL
Hog v A4S &3 & TGARCH(1,1) =3 & AL A)A B, Coverage Percentile}
RMSE (root mean square error) & A48t} 7]&2] o A GARCH(1,1) 233 2332 vl
WA B A} gt

2. TGARCH 23} dt{2|X] 23

ARCH 2% (Engle, 1982)2 AAAH] 2 AR BAE AAANADY 43 AlF9) A3
P2 BAF 2FPolth ARCH 23S 9ukslst GARCH(p, g) =3 ©| Bollerslev (1986)0]
s AAHRALH, B2 o33 2o}

€t|Fi—1 ~ N(0,hs),

q 14
ht = «p+ Z ak€?_k + Zﬂlht—b
k=1 =1

017]}\:' a > 07 273 Z O(k = 1727"'7p)7 /Bl 2 0(l = 1,2’---,Q)°]D'1 Ft—l% (t“" 1)7},]]_04 7§
HE ouldn
GARCH 2§ FolA 713 wel AH8E = A28 A GARCH(1,1) 282 o33} 2t}

ht = g+ (116?_1 + ﬂlht—b (21)

GARCH B 32 A9 2] F3 (leptokurtic; heavy-tail) 33 W5 A F 3 (volatility
clustering) 84 59 S4& Z 2= F2 L 7IA 3 ok 28y GARCH 23 oA
Z45 B4 9X A LAYEY AT JEF B 1 B3os FRA R vy
dl ¥ 2] 2] Z 7} (leverage effect) & WE T 4= givhEe &2-& 7R} Black (1976)°l 23] A
= 2708 A )R] &3} (leverage effect) T F4] =9 3o 714 WEA S F7IA%
Oe 7H S 2otk oA 28, 713 & S FA 7= AR (news; QuEH o7 R F o] Eo)A
A7 A B8 +AF W39 22 N2 AR =W E news 3 REW)7} 14L& A%
A7l BRET 7ol o & 9FL F= AL v 3t 28U GARCH 232

A1) HH 02 FALE P HolojA £ A K (good news)et U A K (bad news)oll
3 22 A7)9 W3luhe v Es) gEell, F& AW (g2 > 0)o] HE AAAFL 7}
WG R B (g1 < 0)o] 3 71T L A28 AFL 2ot o3
TAE NAE AAE AFge B350 w2 Bt A E33E GARCH 3 vt g
287} At o2 § F-& 183t Rabemananjara®} Zakoian (1993), Glosten 5 (1993)-&
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BB
23R E4

pud

tjo

323 2] £33 TGARCH (Threshold GARCH) 2 8-& A A8t 4lth.

q

p
he = a0+ Y aal(ef,)? + cunler )1 + D Bihe;.
i=1 j=1

A7, BRE B> 0, a9 >0, 11 20, a2 > 0 23 BE 3]
et = max(¢,0), ¢ = max(—¢,0)

< v ¥t
TGARCH 2ol A 717 wol AH8-E & TGARCH(1,1) 232 th3} 2ok

h: = ap+ an(s:“_l)Q + a12(€t__1)2 + Brhi_1. (2.2)

- Polliet S8AMAEY MEFYE Dl

B =3dAdE WA 637 (2001.1.1 ~ 2005.12.31) 329 13712 FHAIAE A=
(KOSPI, KOSPI1200, KOSDAQ, KOSDAQ50, 31 AHAl, 234 39, =14 54, 4/ &4,
Y//E2, A8AA F71, SKEAF F71, AT F7h, 223 F7hH9 AFFAE 2
W= T AT AN E NG FH oz Fstual stk AFFAEY 1Al A
T4 (2AF Eol2z dolHAA g udA slWe X &3 (leverage effect) S
LotE 7] 98], A EY AFT e o) 83t ¥ £AEL (+)F) BAHT 29 ¢
AEL (-)F BEASY a2z 2 Jehfot o) 2ze g9 95 29 +98
9 WEAL 3] 2z el £IE9 E5o w2 AEAY vidAA aRE
ANAHoz stotg £ glov Zk Age e AFs+AE 1P 213 3.1 3.20] YE
Wit olojx Ztzte) ztg ol ths] 2 AR o] &4 Zy 9l ) A-GARCH(1,1) 233} wit)
J-TGARCH(1,1) 28l A A7 F :AHH 27 AL o] 43t FAX 23X o
B 95% AFsE9] &72HE 1 Ax}F F o & (one-step ahead forecast) WH-2 ©]§ 3}
T3 5, AA| dele 7} g &F 7ol Eo}7h= H]-E (coverage probability)+ RMSE (root
mean square error) & AH3H] 5 ZR) Y AL )L BAKAT. B4 BAL 2
€ 8] teteo] FYE g KOSPI A5 o tisiA g 71€8 2 U] 2p50) tisjA+=
AHE 295t & 3.20) +E3TE 4 A8 £9EL ZHYo] AF A7 A3 =
I AR 23-579F (logreturn; o1& v, 8 32HE B4 o] &3ttt 2 2o, 2o}
S (2007)2 T FE S A AE A5 HEA N F4 (integrated) o) EATL 4F ¥
A% v} gl

3.1. AlEH

12000 195 20053 129712 67k KOSPI |42 U ©loEl& o] g3l 21
FABM)E TV F o8 AFstel U P30l whet Tz AT o] 1Y 310)
o o1& B3l 22 £AE7 ¥ £9F Aold WAL EHE HAY £ gow
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e

A=
=3

uebA B3 239 TGARCH R EA0] 2n gle A
TGARCH(L1) 23S A% AlA Egrh Z4zte) 2y of
GARCH : v; = 0.001188 + ¢,
he = 0.000002 + 0.067342¢2_; + 0.928836h;_;

° 2 #ds o] GARCH(L,1)3
3 34 A= ot e} 2t

TGARCH : v, = 0.000825 +
h: = 0.000004 + 0.023638(e;_,)? + 0.092662(c;_,)? + 0.916736h;_,

GARCH(1,1), TGARCH(1,1) 23] A& & na 7] 95t RPA AR B4 ht g

o]-8-8}o] 1 Al2} & o & (one-step ahead forecast) i o2 2AH v, g9 95% A F 42

AEFHE T8 3 AA v, 3ol dAS 7 Woll 2A3HE ¥)-€3} RMSE (root mean square

error)E A4t ¢l& AIHE 3.1)E A5 B, Coverage Probability(%)2} RMSE =

Sl GARCH(1,1) ¥ 93 the TGARCH(L]) 29°] $& ¢ Hirks 28 ¢
T e ol AFFAE 2N AT 5 A= Aol

poe
0008
0007
0006
0005
0.004
0003
0002 ‘
0001

Preagr L NCR UL URT LN I TR RLHEER (AL Y-y W
—c.ocq ! i it THH g
| !

4 i

—owe i
0003 i
0004
—0008
0006
0007
—0.608
0000
—0.0%0
—oon
-—0o®r
—o0%
-~00w
~008
-00%
~007

T T T T T ¥
GUANZO00 TIANZ001 OTuANZO0R SUANZ00G OUAN200% OUAN200S. QIMAN2006
DATE

19 3.1: KOSPI Al 34989 B35
(¥ A AF: (H)F, 29 =+

o AAE 23

ol
qE AF: (-)F)

¥ 3.1: KOSPI vlo|e19] A#e nlw 23}
| GARCH(1, 1) | TGARCH(1, 1)
Coverage Probability(%) 95.32% 95.39%
RMSE(%) 1.958 1.956

A5 2L Yoz tE U 24 AAL A= HANE BAS STk 22 do)
Hol tie WS4 MR £HE BAsr) 98 TeAze 29 3.20) B Sgon]
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U5 7 BF 0L FACZ vt For TR Y2 AAST Yot 24zt o)
°IEl°ﬂ 3 By 28 TGARCH(1,1) 3% A ofe] ¥ 3.29 2t} % 337 &

4+ 23 2] o &3 & Coverage Probability2} RMSE 7|&2 & v|u3t Aol 23
7};‘]—r2]- A A AFe] 79 Coverage Probability 7] o2 B GARCH(1,1) 2 ED}——
TGARCH(L,1) 2¥0] £ 4882 AAGE AL BoZr) 1 %) UMz olgHE
TGARCH(11) =81t GARCH(11) B %o] 4888 @ 4 Stk 281+ RMSE 7|2
2z Y, 4/FE, 9/ L dolHE o2 RE ¢ °]E‘]°ﬂ’ﬂ GARCH(1,1) 2 Ht}
+ TGARCH(L,1) 23 9] Aol F3& HoErh

(1) KOSPI200 (2) KOSDAQ

ausaes oz e nawos Sunaor ouanzcos onnaoos
oare

(3) KOSPI200

ouanancs prne— ouenanna, mnagan e ouanens ompizo0s.

(5) 4/F 2 & (6) 3 ALY

hbbasiieaieiiess

s W»bmw I ]—LM

P ounnzmor I ovanizans Srnmor oranzons ouarcascs
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Aok, $47, WA Y, 4G, HEA

(9) SK g & 7} (10) AR 252} =7}

BEERitisnek

4

ioos

bk

2" 3.2 S FEAAL AFFAEY] o B E NAL 28

(¥ 748 AF: (HF, 29 £JE A

L (9)%)

#3.2: S SEAIA LA g A EA A3

GARCH :

vy = 0.001169 + ¢,

23] 200 | h; = 0.000002 + 0.061286¢2_; + 0.935158h;_;

TGARCH :

v = 0.000787 + ¢,

ks = 0.000003 + 0.018139(;";)? + 0.094552(¢;_;)? + 0.93303h;—;

GARCH :

vy = 0.1551950,_1 + &;

hy = 0.000005 + 0.0935072_; + 0.899628h;_,

TGARCH :

vy = 0.163991;_1 + ¢

hy = 0.000008 + 0.041714(e;~_;)? + 0.142095(¢;_,)? + 0.886407h;_;

H
[>
I
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GARCH :
vy = 0.108029v;_; + &;
2250 | hy =0.000004 + 0.067492¢2_; + 0.926427h;_1
TGARCH :
vy = 0.1102314_1 + &,
h = 0.000005 + 0.017419(e;" ;)2 + 0.086189(¢;_,)> + 0.935836h;_1
GARCH : ,
v, = —0.000023 + &,
A/FE | hy =0.000001 + 0.0219482_, + 0.965536h;_1
TGARCH :
vy = —0.000006 + ¢,
hy = 0.000001 + 0.024138(¢;"_;)? + 0.016108(¢;_,)* + 0.967834h;_,
GARCH :
vy = —0.000158 — 0.201377v;_1 + ¢€;
/4 h: = 0.000001 + 0.028379¢?_; + 0.932121h;_4
TGARCH :
vy = —0.000112 — 0.2028031;_1 + &4
h; = 0.000002 + 0.05(¢;~_,)? + 0.00679(c;_;)? + 0.919645h,_1
GARCH :
vy = —0.001292 + 0.154279;_1 + &,
3|ALA | hy = 0.000008 + 0.393268¢2_; + 0.626638h;—;
TGARCH :
v = —0.000925 + 0.155408v;_1 + &,
hy = 0.000009 + 0.56(c;~_;)? + 0.2092(¢;_;)? + 0.60934h;_1
GARCH :
vy = —0.001233 + 0.145850; 1 + £;
=34 3\d | hy = 0.000009 + 0.171407¢7_; + 0.792949h, 4
TGARCH :
vy = —0.001111 + 0.144077v;_1 + &4
ht = 0.00002 + 0.3125(¢;" ;)2 + 0.1511(¢;_,)* + 0.7029h; _;
GARCH :
vy = —0.001063 + 0.18342v;_; + &,
234 53 | hy = 0.000019 + 0.164999¢2_, + 0.725964h;_4
TGARCH :
vy = —0.00068 + 0.18072v;_1 + &
ht = 0.00003 + 0.3137(e} ;)2 + 0.0625(c;_,)* + 0.6234h;_,
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GARCH :

vy = —0.000137 + 0.02763414_1 + &;

hy = 0.000004 + 0.032176¢?_; + hs—;

TGARCH :

vy = —0.000615 + 0.025881v;_; + &,

hy = 0.00001 + 0.023(c;_ ;)% + 0.101(e;_; )2 + 0.928164h;_;

i A5 2t

GARCH :

vy = 0.000157 + 0.087645v;_1 + &,

h: = 0.000001 + 0.034407¢2_, + 0.9644h;_,

TGARCH :

vy = 0.001164v;_; + 0.089565¢;

he = 0.000002 + 0.0144(;F ;)2 + 0.0522(¢5_,)? + 0.963494h,_;

GARCH :

ve = 0.001049 + 0.076492v;_; + &,

h: = 0.000001 + 0.02994¢?_; + 0.968784h;_;

TGARCH :

ve = 0.000826 + 0.074019v;_; + &;

h; = 0.000001 +0.017(e/" ;)2 + 0.0417(¢;__;)? + 0.968758h;_1

POSCO

GARCH :

v = 0.000607 + ¢,

h = 0.000009 + 0.069038¢2_, + 0.919285h;_;

TGARCH :

v = 0.000613 + ¢,

hy = 0.000009 + 0.069478(;" ;)2 + 0.68516(c;_;)? + 0.919437h;_;
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E 3.3: Coverage Probabilityoll & #33 vla 243}

GARCH | DATA | TGARCH
95.32% KOSPI 95.39%
95.18% KOSPI200 95.12%

94.1% KOSDAQ 93.83%
94.64% KOSDAQS50 94.57%
90.61% 3 A3 90.28%
89.56% 234 34 89.5%
89.09% 23 59 89%
94.22% /52 94.17%

82.5% H/A 81.72%
86.5 % A3 AR 86.57%
85.62% SK " 84.8%
85.69% A A5 2 85.35%
94.64% POSCO 94.64%

¥ 3.4: RMSE| }& A3 wlw 254

GARCH DATA TGARCH
1.958 KOSPI 1.956
2.037 KOSPI200 2.036
2.381 KOSDAQ 2.38
2.56 KOSDAQ50 2.559
0.971 3 AL 0.969
1.286 23 39 1.285
1.228 Z3A 59 1.226
0.700 H/TE 0.700
0.606 4/ 0.606
3.0439 A2 A A} 3.0436
2.9295 SK d& 2 2.9296
3.3118 A 245 2} 3.3116
2.5767 POSCO 2.5767
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Squared Log-return and TGARCH Model :

Asymmetric Volatility in Domestic Time Series*

J. A. Park? Y. J. Song? J.S.Back® S.Y.Hwang? M.S. Choi®

ABSTRACT

As is pointed out by Gourieroux (1997), the volatility effects in financial time series
vary according to the signs of the return rates and therefore asymmetric Threshold-
GARCH (TGARCH, henceforth) processes are natural extensions of the standard
GARCH toward asymmetric volatility modeling. For preliminary detection of asym-
metry in volatility, we suggest graphs of squared-log-returns for various financial time
series including KOSPI, KOSDAQ and won-Euro exchange rate. Next, asymmetric
TGARCH(1,1) model fits are provided in comparisons with standard GARCH(1.1)
models.

Keywords: Asymmetric heteroscedasticity, squared log-return, TGARCH(1,1).
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