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w4, Brtete] AEE S T FHHEER, FHHEAT] Ao A AFAR

o Az gol FULh vobrk, F7R%5S F7hs AFRRe FUE AR
FaAFA Hel BRABHAE ABANF glo] FHHE BRHEY A gt

k13
12714 A& o 3Fo] 7Hs 3}5}—‘ 740] o]ZL Aol B¢ttt Ayt A
Aol BE4AE7] diol FMENATS FEHNE Zl°ﬂ A - FPAAT EA G
THAETR AETEY BAC g 72X UA, F AFS] FYE g Aol
AtkD Ng(1987)& E3dE F 9= A5, Mok 24, é
§ AE7HF0] @E7HF Aggdrte AL THEHAT oJAL AEIIFC] mgy EE
7HAe] FAYE dSsked 788 AEE JEE X Y FAZSL FEth
(2000)2 /28 FIAHEY dEARE AMEE EAA AETHH]
A £¥W FAUYS TASA
$o2, F FE b AFA Aol &I (volatility spillover effect)oll dlgt A7}
014 gtot. Chatrath and Song(1998)& Y& 4l F3AES WFAo] B WE
Agittes A AEAZ] EEAZEY =g AH gisf o] a&2o=
E}% Zolgtn 8} t}. Sequeira, Chiat, and McAleer(2004)= NEE=N= A% &,
1]?4_'(Bra2111an Real : BR) HAlE #H A (Mexcican Peso : MP) 59 €3HA]13 o)
AETHEY £1F U0 deded 205 ¥MEAS A33d F343}

3 AN = E‘“—éf—é zF 59 vt23a, 48 d 59 A A=s AR
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Yozl 8 Ee] @888 FYEHTAS TS olU™ #AH2AF =T
of dis) A7k Clifton(1985)& Al7k(Chicago)®] = A %-3HA] & (International
Monetary Market : IMM)el AZdx d&= -‘4 159 AdFz 58S o &
Fo] ABBA o MEAYFL FEHL UEAS F/MAGD U

1) AEAZT FEAZL BA] e 7|ATFES S&P 500 AFHEo] =YH ojFo sl o] Fo
Ak AFHEL 0j&8 AT Kawaller, Koch, and Koch(1987), Lo and Mackinlay(1988), Stoll and
Whaley(1990), Chan, Chan, and Karolyi(1991), Shyy, Vijayraghavan, and Scott-Quinn(1996),
Zhong, Darrat, and Otero(2004) %Ol R, FFAME olBA - WEX(1997), A< - 2F4(2000),
L A17(2002) Fol KOSPI 200 AFAEE of-&3ld Av3iath. FIHXFMAEAF] FAFEAFE
Aegsle] FRHL e dgol EH?—‘H 7']3]‘3]% AN X EH, K84, T A 59 Ao, FHuG
AY H{ FF 5 I 902 B 1 Yt Chy, Hsieh, and Tse(1999), Frino, Walter, and West(2000),
BAY - AF7(1999)].

2) FIHAFAES AHT =7 F AEA] dEAF ] obF #HAo] glvke £3% rH{Edwards(1988),
Choi and Subrahmanyam(1994)].
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Chatrath, Ramchander, and Song(1996) A7t AEA M LA AdHe 9= FLE,
5 vi23, 292 27 Ayt g2, 4¥ o dsA FAEAY TS EEES
o] MEA7e #AE A4HB ) Chatrath, Ramchander, and Song(199%6)2 34 &
Ao Z7F vhed LY AR AN E /MY AL HAAT
84 Jochum and Kodres(1998)& Al S/ et=7}2] E3lAZAZHA = # 4
#, 718 £YE (Hungarian Forint : HF)]E WAt 2 VAR(vector autoregression),
SWARCH(N, q) 28& A3t BA3AEd 2423, AAZ Histe] 2e 53
AES E9o] EHEY WEAS AAAHT
FUEES A7182001), F4732002)8] |77F Aok A718(2001)2 AEAE
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£ a7 AdAE sty theF 2ok AR, 59 T3
tAAA] 7153 HEAH dolasg FAlo &3EI] H3iA o]
bivariate GARCH-error correction : BGARCH-EC) E8&- A}

H(2005)2 244 3e] & VECM(vector error correction
modeD) & AHEFARE AEAS sk Fhth WEAE 1T WREY JE A7
GARCH[Chatrath, Ramchander, and Song(1996), Sequeira, Chiat, and McAleer(2004)],
SWARCH[Jochum and Kodres(1998)1, AR-TARCH[#7]8(2001)] 2% 5& A3t
WA AR 2% Fo| FAH B2 HSFE 3 VAR 28 58 FH3AY. £ 4
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A4 7152 AFT F UL BB ohid, BAPHNS B4 WEA AoTAE AF
¥ % g

A o - Fa FFEZAZE T W2 HHAY FFE Fotsts 2ol as)

o BHAEFAEY WA EAY 4 AT HUAAS AT AT by gink.

3) SWARCH(switching ARCH)= X% £
o We} AAREHE BYS Fair) or]eA
Z4&3 = 71585 A (baseline volatility) 2.

AtEgo] o8 el 7H5d ARCHAA oA XA e
HEAAY ASHL 571300 Zojol wek AAS el
2 s go{dma - 3=4(1999)].
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14 25 300 Abo] 5% @92 ARE FFHFT 1% @98 A=oje ¥
#eo Fo] Yxd sheiol ot 58 d9le ARE AR o] 4FE &
ATHAAR - AZT(1999)). BEFE A5 E T B sisted Az
27143 AdRe F3FAAEAYLEKRONA Ad=e ¥/ %i}*‘jg
A} 3ty
2rtAe FEes 24 42 AgYTEe WoYel /e FHHE
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4) YEREE ALEY A 40007 o) #BEEE 4] YA 153 ol AEE 3, B slojor Frt
AFAEE HE 71Toldes £4¢ 5948 F v #FF%E 4& 4 Ik Shyy, Vijayraghavan,
and Scott-Quinn(1996) 170€E, o9y - ¥1EH(1997)2 470¥, 2A74(2002)2 1¥7], 4%7] Z+2 370
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(ln S )><100 Q)
Rﬁ,=(1n Ft ) )X].OO (2)
I\:__}, Rs,t y Rf,l: 1.€ T“] §]'}1\j 9‘]%
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FEo] AFHYE AAR "’\}‘4. a2z
MNAEHEFTE EAAHol7] wiol, /\] AGAEE 7M1 AR S
T2 3] (spurious regression)@A S ZY3A Hol AEY AFRE
A tHGranger and Newbold(1974), Phxlhps(1986)].
G2 B A (unit root test)& T3 F AlAldo] EAAH ol AAHYHNE F
do] A¥AFEFI ALY F Aok o VAV A HEE B F AAL
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R, = B1,0+/91,1(St—1_ 6F,_1) t B8y R i1t By 3Ry

+ 8, 4VolDum,+ ¢, ,
R, = /92,0 + 32.1(51—1_ 3Ft—1) + By 3Ry i1t By 3R

@
+ 8, 4 VolDum,+ e,

oV

y S —OF, L2
VolDum, : &34
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Zhong, Darrat, and Otero(2004)< F7HAFAIZA A HdEo] 7tAAA 715E 3
A ZAFRIEA, 97]1d4E7HE T A7dEE S AAEET @ldEtE e AE
7HA9l ¥yl dE7HFY dAH WHEtE 458 4 Qe otk o s
Granger A3 8741 Nds} FYatn], & A7oA @rldE7Hde] A45He AFMA
2 B3=03% 2k B, ;=0< 714t AL FHEFYEC] EEHFYES A
garhs Ao, BAETIE] /HEdA 715S FPsa dtke onjoth

Frldzlde Fr1Hos NEF HE9 1A xol7} FHL o]Ro] AEs1A
3YE dFse b Fostts otk B Aol o] JHHe] HE&HE AR
< B, =03 2tk g2 BTN Holvde TFAE e Bl FPAA
2 HZFA He=AE Jegls £22A A4 (speed adjustment coefficient)o]t}.
B1=0% 7173t AL BHEFYEC FEHFYEN AHA #YBAES
A oleid FFAA L &E
ANz vlRIIA = ‘?}7]"4] &
By3=0& 71Z3thE AL BEAFYE0| FHETYEY AYdris AL v
3, B, ,=0%& 717ddE AL 4714 TIRAE Y o)AE FEBAN) B
FAEFIEN 4EgE nATE S out
S EA Y FC] Fart I 19 &g, HAY 22o¥ 09 #&e /A
W (dummy variable)S A FS] HEHFE ALETTS HujdFE T3 o
#& 2H8e Eﬁ} 18 A o] 4 Fo] oW YIS nAA et & Yok A
& o FAAE NHAGA J5E FHA T 750l Utk
4= T ke e vt g, =08 JGdtE A 7
qg IS FE Zolng ¥4 A AdFE ndol dvke 3L
2 34+ itk 2 B o F3ol whek Aol dENFIE] ¥ FFE v
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8) GARCHW E¥dA Hu S 71F02 39 duisE AMR¥ A4E Kim, Kortian, and Sheen(2000)

o] ek,
9 Adgol e A2E wEol TINA ¥UE AR st TAT 5 U= Ano) AW 4
ATk Yrbael Aol wet Bapag ﬂaﬂa delusE Agadch Huuss e 2423
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BE AAYE A5E 489 F4s JRE 53t oA BMEALES A s
< W$ TR Yot} oI WFAHE B A
Engle(1982)9] A713# =%
ARCH) 283 ARCHE ¥ut3} Al Bollerslev(1986)2] Qut 2713 A% o) &4t
(generalized ARCH: GARCH) E30] glth. ARCH 232 ANAE Hdo2 R ¢
He AAE 249 AFE 3 ojFX= AP AF st 2UR o]E4le] A4
Ha &S AEE BP0 2 Q] AFEo] A7]38)H (autoregressive : AR) HA &
g2t a8 AFEH FAAe 2UF o|BUES APFHoER AU EFY9
GARCH EZ#o|r, GARCH 239 7%+ 239 AFE°] ARMA(autoregressive
moving average) 73S wErth
I3y ARCH 283 GARCH 288 7% o]

o] &4k autoregressive conditional heteroskedasticity:

) gro] B A9 Fe 2A
& e o waE, QA

ARCH %3 2 GARCH 2¥2 #23 Zéi‘)ﬂ g 7HAMES AdFA} Ed
AR g 71U EL FaxFH3Ee ZAE 24 ok

ol 3 A& HA3t”] 913l Engle and Ng(1993)°] AAIg ALY E AE-Shr)
o] AR L Y5 HHA(sign bias test), 29 T+EH 2 A (negative size bias
test), F9] FEH A (positive size bias test) 5 Al 7FAZ o] Fo)A gloy, o] H
He AHEste AEETYEH FAHEFTYEY " vl A=A, f=A
E AR 4 Joh 9 9 -ﬂ-—‘v]—i zZAF8H7] st 4 (5)& AHE-ETHKim and
In(2002), 2.(2004)].

Z%:a'*' bIS,_+b25,_€,_1+b35j'6,_1+v, (5)

: (ST 1 g0 S()eld 1, okH™ 09 S 7HA = Hulds

2 (5 FaHe HATAZ, &9 TEAY ARSAE, Fo FRHEY AT
AR 2zt by, by by t-SATZelth FxRet FEHLY AFAA(oint test)
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& b= by=b,=00lth Wo} AAL B T Wpe WSl Mol gokd, 2
Tl WER HolLte] §78 Yohuy] A AT BAAAL 4 ©~4 ©®

hy=aygtay b 1+ ‘1’1,25§,t—1 + al,3€2/,t—1 + a,,4VolDum, (6)
hyo=ay ot ay byt @y 065, + g €% - + ay 4 VolDum, %
hs,f.t= pl,Z(hs,th’f,t)l/z (8)

o, VolDum, @ TFAEAHF s

felA 2 O)F 4 (DL 23F Bt g, & FTHAEFIEN 7Uste
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©7]17 27 (innovations)?] @E I =& HY
. a, ;=08 7|4d0dE AL FHHEFYE] FEFTIE d&) AEAH A

ol AFE MG E AL vttt PLATMAR @, ,=05 71T E AL ST
Qg 71Ut BNA FHo| FIHNEFYEY 2T B & nAdge
RE oug.

HEE 2AE FHAEAHZO) 208 AFA vAE = A A¥E
a, & Aol AEHAFYEY 2AFE Bt ofd e mAEA BAFEH o
Holids U Zo] FRAEAYF] BTrt 24 19 & 7, 4
7R AAY 2od 09 & 71t A 6)9] S 4 (Dol §L3A 48 =+
Atk a, & AdFo] FIHAEFYEY 2UF Bt v dFS LAETh

2 (8)2 FEAN oI, B dFA FEAE AZke] ti3) dAsitn A g
2 (3)~4] (4), 4 6)~4] (8)2 MLE(maximum likelihood estimator)2 FA3tc}, 74
Al L3RS 2U§sr] 98 BFGS(Broyden-Fletcher-Goldfarb-Shanno) ¢33
2 E g AMEETHI0

—_—

10) ¥4 A 87t ATFEIE 2R @+ FAS #2ss WYL £39F%H(quasi-maximum likelihood
estimation) S AMg3le Zojth B AT EMEFQ RATS 504914 BFGS ¢xE&d 34
Robusterrors §4& AH8#o2q £330 FH3e Y 2L 2H4E WATHRATS(version
5) User's Guide ZZ].



TEIESY M AA 71sR WEE HolEH 57

€ 479 Me EFFYE, THNEFYE, FHAEAAZT AT 712 FAF
& <E 1> FYHA Atk <F 1> B9, BT FEHFIE] FHEFYE
T dEFFYEC FIAEFIE o 273 A vEd

A .
A= (kurtosis)?] 3%, 0xc} AR & S 7MA AFEERYG WS
3(leptokurtic) £EXZ Fslz ¢chlD

<E 1> 7| Z8AHY

%7“ Eol' R st R £t Vol
*E 7555505 6.886E-05 20304
FESL 0044 0043 60340
a= 1475 1017 8584
A% 7301 24,650 103817
Jrque-Born 218528 372300 2,062,283
d (0.000) (0.000) (0.000)

8982 13.398 113261

LB(10) (0534) 0.202) (0.000)
) 79331 65810~ 213735
LB10) (0.000) (0.000) (0.000)

F) 1. Vol S3dEA N7,
2%, e A 5%, 1% FFAA F9%. ()¢S p Y.
3. Jarque-Bera® ATFA L ZHFdh= SAZCE AHE 29 ¥ EXE o
4. LBILB )& A7 48¢ A% nAld Ljung-Box QIQIEA%
wE.

ol o

AR noll P BEE

Jarque-Bera A #FS AL ET FFHEFTIES] ATAHE ¢

=
= ~
4 BF 71499512 Liung-Box Q A% $0189 4% BF fojakA oo}

11) dukyo g AFRIE HEr) 30l g B AFgA AR Aes 23 E(excess kurtosis)2 AT
XY w H=7} 0olch
12) Jarque-Bera A%< o3} Zr}
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a3y FAEHSR AEAFAETY FAMEFAEY G AA 2, ADF A
Aol -1.0089 -0.987=Z, PP AANA -09999F -09730.2 BT thejo] A3t
B3 QAN ANAGYE BAF vk FHAEANF YusE dHZol £
b AFMEE 71Fske df2o] EASA g AAEYES & 5 ok a2y=
2 E 479 2g9) AHE HEE F Y FYENT guEs A sER otk A

AL BHE DAL FAsk) AN AALS] BE A5 AR} Qojo} Bk
a2B2 3 A 5 AR FERST FIAEIE AAES AL FAE B
A7y EAgteA AHE & o
]arque—Bera— N6 (S%+ I(K 3)?)
9, N #=F Ao 7, S de K =

o] BA%RS & *]71]“-4 94] 54 HEE AAEEY d=o F=o viusld FAHg )
13) Ljung-Box Q EAFE C]' Iz
=T(T+2) 21 T’i
Ty AR AV, T 255
14) AA}+= AIC(Akaike information criterion)$t SC(Schwartz criterion) & ©]-83l9 AA 3k},
AIC==2lT+2kT
SC=—2l T+ (klogT)| T
F A JFe=2 &R grol 7bE e AAE ALEETh A9 A4
ot A A9 ADFS PP AAATRE FAY 45E L83 7
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Aid A g¢9E AA

P AR
ADF PP
S -0.002 -0.002
(-2.324) (-2.332)
F -0.002 ~0.002
(-2.314) (-2.293)
R ~1.008" ~0999"
° (-47.681) (-66.841)
R ~0987" -0973"
! (~47.283) (-65.132)
-0.767" -0.846™
VolDum (-30.572) (-57.168)
Hd B: FHE HA
7}‘@ —E%E- A trace Z max
r=0 0.146 710.005™ 704645~
r<1l1 0.001 5.360 5.360
)15 e 47 5%, 1% A F3 () t BAS.
2. ADF AR AFIIHEL 4 = 0. PP #A9 ?1—r7H=“l° a, = 0%.
ADF ZAAA . dy,=ay+ 6y, ,+ ayt+ IZ:ZB;AJ’%.‘H*'E:
PP AR y,= ao+a1y,_1+a2(t— T/2)+ g,
3. @2 HAA M7 A RS BA57] 84 Mackinnon DA S AMESE 10%, 5%, 1% dAFGE
-3.128, —3 413, -3. 966?3
4 = %’-—1:‘?:““51 £ 93k
5. Ao Anae S °‘7:ﬂ%k~ Osterwald-Lenum(1992)8] A2 #E ALgd AR/MEC]l » = 04 B4,
Ancer A & 5% S1AZHE 2532, 18160131 19 AR 3045, 23659 AR M| » < 19 AL,

5% QAZE 1225, 1% QAR 162622 A, , Ap s ST

Al A== T 3} 1= 1)
Amax (7, 7+ 1)=—Thn(1— 2,

<% 2> #d Bt FEHFEH FTAEVIEY THE AE AHEY] H3td 4
A8t Johansen & E HAZAIo|t} 15 FA K WE (cointegrating vector)F7F g 7=
fiths 7 7 = 02 1% FroTEdA 1A= FHRHAE ST ol & ) &
Agtte 7M. 7 < 12 5% FAFEdAA 714HA Foith § @2 T
72 5 AAE Atelo 1718 BVIEEBATE EAe Aoz B 4 Aok nH

15) @91 #3492
:":

b e AHgsto] ARE ARAAT, FAY 458 AP A9 THE 3R
e HA% 4 3

HO
£%9 PRARY =AWk

o
LS

=
=
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(eigenvalue)2 » = 09 # 0.146°)3, » < 19 o 0.001°]c}.

3L
r =2
goz AFYRAe] FHENL ¥ Ry A8sd FHABLET ABVSY

r&‘-’
_\'_‘,

wEAe vl g AA g:ﬂro]c} =

AN WFAel w0l Holx] Fth of Aie= MFTA viPAH e ngT
EGARCH E3oltt GJR-GARCH 23 § E3s 23 & AhEstA &1
S AHgsitists WEAS A S <
€ A7 AEAS S8 AsiM WEA

P AHg ot

o %5 | 89 7z |99 7= | de-
Feus | =4 2994 | #9474 | mega | an | T
0.169 0.002 0.198 0216
R, GARCH(LD |\ sty | 093) | 0656 | (0sse) | 1238
1855 0.090 11% 0.007
R, | GARCHAD '\ oy7n | o760 | ©24) | (a3n | 12599

F) L TE 44 5%, 1% oM FAE (%S p akel.
3 2y 33 % AgA
) e 715 BE 289 24 2 A42%

<& 4>9 34 At BGARCH-EC R #AZA3}E HAFErhe) WA FI A4
o ¥AARE AHEE, A Q)M B, 391 grol 030322 1% FFA #95td]
B,.3=00] 714U o]AL FIAHEFAEY FIP} 58 & @BUAFAES F7)
ANZTE 232 FHNEFTYE) ERTFAE K
. a2z AxFEHNEAYLAA AR JE /28 S Ee] HEHEJ
sty stA A 715E FYstn Jdoka 2 = gtk o] A& Ng(1987), 244+ - %
e (2005)8] A7 sk Aatoltt. SAAFANME vzt tF o Zo] B}
Falez A - ZgAAs EAsA] ek woF EA3ThE AlFo] Eghdsite o

AgPrhs Joz A4T + 9

%< BGARCH-EC E¥E A3 mth /M A 715, ¥4 Holgds o
2 4 e AL 27 $EHLS VNG 29, AdFE neW BYel AdFe nedA gL
23t Y $9% 2Y9¢ HAY & Yk



Holth, ¥ A7) s, WERS
AREZ A7l

©
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o
o
pre
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o
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S
kS
=2

4 - FRAA% &
W g8 de
ga59 g0 SHUE

00312 #<I3tA @A thst 8, ,=00] AU ol

P

sid A Ry 34
F&WS 0 R, F&£W$ R,

i Az EER TE AF% EEe3
Bio ~0.000 0.000 Ba.o -0.000 0.000
B -19.211* 3.465 By 5.749 3569
B2 -0.272" 0.057 By.» -0.025 0.069
Bi3 0.303" 0.065 Ba.s 0.031 0.059
B4 0.000 0.002 Ba.4 -0.001 0.002
a g 0.000™ 0.000 as g 0.000™ 0.000
a 0.184 0133 @ 0.192 0158
a , 0.150" 0.050 a5, 0.261" 0.040
a3 0.286™ 0.027 a5 5 0.142" 0.053
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Volatility Spillover of
Won/Dollar Futures
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{abstract)

This study examines whether won/dollar futures have price discovery function and
volatility spillover effect or not, using intraday won/dollar futures prices, volumes, and spot
rates for the interval from March 2, 2005 through May 30, 2005. Futures prices and spot
rates are non-stationary, but there is the cointegration relationship between two time series.
Futures returns, spot returns, and volumes are stationary. Asymmetric effects on volatility in
futures returns and spot returns does not exist.

Analytical results of mean equations of the BGARCH-EC (bivariate GARCH-error
correction) model show that the increase of futures returns raise spot returns after 5
minutes, which implies that futures returns lead spot returns and won/dollar futures have
price discovery function. In addition, the long—run equilibrium relationship between the two
returns could help forecast spot returns. Analytical results of variance equations indicate that
short-run innovations in the futures market positively affect the conditional variances of spot
returns, that is, there is the volatility spillover effect in the won/dollar futures market. A
dummy variable of volumes does not have an effect on two returns but influences

significantly on two conditional variances.
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