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mum likelihood estimate)& 73171 9138+ Berndt, Hall, Hall, and Hausman(1974)¢]



323 200 AEAFY A&, A5, AT D n@dALdgte #84 119

AAs BHHH 218Z&o] 71238 g5+ 58<(log likelihood function)E o8}l
=] 3

Z(specification test)S $3F 24

& A7 ASeAe A F Eel o3 oAk A WA VAR Eg= ol&
ko] Wiggtel oSS A S8l L= AARAR ARG S, whef 5 A
o dvhg (&R om0 o] EAsh=AE detetr] s FANEATE,
AR R W) wheA RS B S8 ZakwsvHe Edetalth =4 B
AHow Wapgke] Arold ) R

g 1) S8l AnE soE
9k A8 Auel 9% A4S stefs] 915 ARMA
MEH S Mg

1. Granger <13}3A 423}

AT A VAR 23S F4T Al o= ALe| Ar(lags AHHTE XF
AN71e7le HAXoR ASHE ARV BIC(schwartz bayesian information

b}
2
o
2,

=

criterion) & A}-8-314 %3.—*46}91@. WA BIC 2H4S 9Jsle] ZAy] 200 NEFIE, A
ﬂl%i}% U & L3kl AlxF 10744 VAR B82S F43t9 BIC 3

S Altetdnh. AT A ‘} 5914 BIC #tol 7Hg 22 oz uyelyth upeba
VAR 2¥& o] &3 F4w&es 2 Bahiali4 Al VAR 289 4% A%} 52
AR&-FA T

<3 2>°] Panel A, B 2 Cell AAE AAHH, 7239 200 dEA WA FS FAF5
S Oz AHsHA] Kb Ao ® e oy 3249 200 dEFlES TAHH

r
i‘i
rulo

>~

5
e FUBAFAE A7 1l AF 1044 T G oS e
: 2

o)
229] 200 AETF)EHEAEE AR st Adisds 1dl= ddste

6) McLeod, Li(1983)% LB AZEA %2 H24 9 Jto| A5 (asymptotically chi-square : x*) X 7}
5}1 31

) wadstol dAAE B9 agol 9e A9 ANT & Ag,
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<E 2> Granger olntatH &4 Z3nt

Panel A : 2229] 200 AEAHAstFH FJ &S] 447
A7 - 221 200 AEARSt S| AT 0 229 200 AEA WEstEe] WEEe
4955 Granger-causedh#| &=th T EHEAS Granger-causedtA] %+

A BRIk Tl E L ke L R —’F‘z}%tﬂ_%*é

=505 =AY} =Tl EHEA =7] e W sl 54

1 0.04662 0.0495 1 37.4068™ 2.77058°

2 0.06560 0.13633 2 16.9964" 3.83729

3 1.38831 0.27680 3 10.4846 0.63344

4 1.18767 1.18504 4 7.14509™ 0.71151

5 0.93080 1.42124 5 30.5298" 1.04376

6 0.97788 1.42473 6 24,8214 213671

7 1.42648 2.82059™ 7 21.0969" 1.84452"

8 1.43435 251916™ 8 21.9834™ 1.81287"

9 1.45905 2.40569" 9 19.5212" 1.38998

10 1.50347 2.19455™ 10 17.5439™ 1.30144

Panel B @ 3223] 200 A En|AA guistga Folg3te 2247

=1 3 - gy o
e i SHAEA b e 200 AgselEe v
ot L EE ranger W35S Granger-causedstA| 2=t
caused}A| @+
]2 A ek FolE 1) 2 A oF g W s} FolEWEAY
AlAF | sk =ulAA G| Aa | HEA =m| A A oFg v 5} 7
=595 8}k =T EWEA HE4
1 13.8043™ 0.90170 1 0.22025 0.87708
2 6.94942" 0.71002 2 1.01484 0.42300
3 492808 0.35399 3 1.41889 0.74505
4 5.20235™ 0.38843 4 0.98591 0.72157
5 4.45659™" 0.38942 5 1.28319 1.31143
6 474117 0.32315 6 1.61201 341150
7 449892 0.26338 7 1.67852 3.24476™
8 3.93436™ 0.27664 8 1.82867" 2.95828"
9 3.95046™ 0.32696 9 1.64379" 2.81798"™
10 362965 0.33200 10 1.47445 2.65142""
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Panel C @ 5123] 200 A Ev]ZA Fgustaga} A stgite] L4430

AR s 40 00 H%ﬂﬂﬁtﬂﬁ}‘%ko AR - zaT] 200 AEn]Ad o shek WA S
v A A kAW st aFS Granger—causestA| AN o
or A FHE5AS Granger-causedtA] &t
e w AR w| A A ok 8} =F A g sA
AlzF | = w AR kA ik AA | HEA =] A A 2k ¥ 57
H 3} =7 st =A ) FHEA HEA
1 0.00100 1.34629 1 0.63889 1.41382
2 1.03487 2.20018 2 0.94836 1.94909
3 466779 6.65315"" 3 1.89560 1.22743
4 3.82417" 4.47937 4 2.17679" 1.07476
5 450236 4.39249"" 5 2.22289™ 1.53651
6 3.96321" 552711 6 2.53809™ 1.28668
7 436932 5.08095"" 7 2.61284™ 1.23847
8 4.84949" 4.38859"" 8 2.44328™ 0.95170
9 3.96343" 4.12278™" 9 2.16956™ 0.87868
10 3.37530" 3.81086™" 10 1.95210™ 0.81290

F) LB B 32 200 AEAGY] $9E, WEA, Add @ mAAdARe] AE-AAdadE B
71 Sle) ad= QARAAES AAF Al

2. Granger A##A &A1& l8iA th&e] #A%-7Hd(null hypothesis) &

3.7 7, e 1%, 5% 2 10% frolEel A BARCR foets 94‘31?%}.

m\“
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R
ui

LA 1024744 19 fol52el A 71282 & 4 vk W 23] 200 A 25
o vAAPASFS TA= Anetd BE A0R Uehgrh MEALE 2247
oA A 10742 1% o122

3} uAA AWM 7holl = AR} 304 Az} 10744 A

e A3E By whd WA 101*1% 27

200 Hgﬂlé_ 1‘% Azl euto] A BB A S AlRF 4ol A A1RF 10744 5% 3-8 10%
of| A o
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H oo o B 93-S B S & 5 Ak ol g A= Watanave (2001),
Bessembinder and Seguin(1993)¢] -2 7o} tlsaoldhs & = Uth
SARGR] A B e 4 Qofs] B 1= dA HAe] A
e} glsaolaA A9 200 AEARHSFY A
o & 75 AU = Ao=® Yelt) o]y st A3E5-2 Jacobs and Oncochie (1998),
Kocagil and Shachmurove(1998), Mougoue(2002), Yang, Balyeat and Leatham (2005)
of AAFe} H=ehS Bt ol ARE ©wd M 15 71Aeke] 249 200 A

BAgo] EEH Aol obde ehls) Fa ek

J
il

Al

<E 3> 225l (variance decomposition) =4 Z 1}

o RE) FEEETges
. (lag) A el ¥ 3} ] A A kA ¥ s} 98
23 200 AEA 1 100.0000 0.000000 0.000000
W5} 5 99.23095 0.053526 0.715523
T3 200 MET A A 1 0.061745 99.93826 0.000000
o Wi gl 5 0.173058 99.78032 0.046621
. 1 0.290516 4.996013 94.71347
23 200 AEFYE
5 2.457463 4.751894 92.79064
) 1.2 BAARE 227 200 A=A FoE, WEA, AdG 2 v AA A EAS FHo] A
2ol Gl 2 FFgS A EAE 1] 93 BAbEEe] el
2. 7 FAEL 7t 95 AgusEd 93 AHEoAE A5 AAEES] dAFeAEis ongct
3. Ordering2 23] 200 AEA NS G, [ Z2A RGNS F 2D FAE T4

s 200 ABANEEY, M AAPIATY, FE L AFUEYL] Fuold
£318 BAG) 915kl A 1004 4 A7 242 24sse
S <& 5>l ANH] gk B AT BHo] RG] ARA Tk A
}_

AFAILAA AN s By 0lH, 2AFZREA NN a7 a0t o]E2

2 -1
5% ol AR fofdh Alos yepton, 2RI A= A



F29] 200 AEARE] g, HE, Al 3 oA R te] #1125

sleFol a,(6.86E-07), Pl AAI AW Fo] o, (278E-05)% 5% 2 1% Tl EA4
o7 ol AdE nylev], 5o nAAustge v EdE Bole Jow o
Ehyith EE 229 200 AEREAES Al A7]ws gl dis o
F7k0] 4,(09948) = 1% FFolA BAZ R o3k AR Uehgon AR R
AN = AdstEFel «,(0.0066), Pl AAIF ATl o, (-0.0007)2 1% ol
A AR foldt AdE nilow, vdPdE Uehle AeaE o (-9.6554) %
ag(12949) 2 1% ol SAH o2 froleii vepstth e 5129 200 A&

[ F3t WERS AN objet APt v AR PO FFS WS OEH 1

lation)oll 3t Ljung-Box #HASAES UelW= £B(12) ¢ LB (12) = “&Ake] A5
gkl oigk 2713 gioy e 7HAE 1% Agste] ke ke Al

gow 3y 200 5ol 83} MAA N o] A usiak] oW An I
A g BAGAT, 2a 200 AEANASFE 20 AEANA A7) s
o] Aol 4,(0.1648), &2 AlFake]l ,(-05482)= 747}t 1% FrellA A4 o

2 fost A7E nygon =7 Fhol @,(0.2903) 0.2
5% oA BAACRE Fojgk ZoR velytth e ojEet FolERNE 4R
£ ZARGE Ao 8 &S B Aow nHA au9s Yehle AF# o
+r B 4 9tk v ge g 3 200 AEFIEY AYWHs

A kgt ojwe JegS v = Aol ] AHEE, 2R
|

Al
ol a,(0.0007)= 1% Gl A SAIFo=2 f9

N
o
Me
r>~
1>
=
X
=
4
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e
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<FE 4> ARMA(1,1)-GJR-GARCH(1,1)-ME & EAZI(ZAL| 200 M=71 2 st}

O|ZA P A = MEBF0lE)

_ . CONR, OINR CONR, OINR
FAAST - -
=>KOSPIFR =>KOSPIFV
-20.3079" 57182
7 (-3.1244) (3.4993)
-0.0011 0.9948"
n (-0.0024) (364.4679)
761317 0.0015
T (3.0892) (0.6303)
0.0012™ 0.0024
¥ (2.2167) (0.5972)
0.0032 -0.0741"™
B (0.4735) (-9.4278)
-0.0034 -0.9493™
T (-0.0075) (-215.6355)
LR(2) for H, : 12.9224 106.0689
2.8614™" 9.5924™*
Qg
(27.0822) (9.5193)
-0.0036 0.4699™*
Q)
(-0.1768) (36.0919)
0.0012" 0.6545™
Qy
(1.7347) (28.9689)
6.86E-07"" 0.0066™"
Qg
(1.7276) (7.8767)
2.78E-05"" -0.0007"*
@y
(1.2240) (-4.9728)
0.0201 -9.6554™"
(073
? (1.5656) (-9.7518)
-0.4408" 12.9494™*
Qg
(-3.0913) (10.9021)
LR4) for Hy * a3 = ay = a5 = a5 = 0 29.4632 863.0639
Coefficient of skewness for normalized residuals -0.0503 3.4895
Coefficient of kurtosis for normalized residuals 6.4436 21.9418
Log-Liklihood -4103.099 -7556.826
LB(12): Ljung-Box for normalized residuals 14.926 14.512
LB*12): Ljung-Box for normalized squared residuals 7.3424 3.3746
F) 1 329 200 AEFIES FEUFE AA}E ¢ ARMAD-GJR-GARCH (1,)-M=2F e t}
w3 2
AW 1 KOSPIFR, =, +~ KOSPIFR, | +7,0, +1,CONR, _, +~, OINE, _| —.6,_, +¢,
B A oo, =a, o0, toge | +agCONE,_ | +0a,0INE, _ | +a,D, +o; D,
29 200 AEuAARAS S FEUFE B E 9 ARMA(LD-GJR-GARCH(1,1)-ME8 &
o5 2



2229 200 A2AGE] ol g, WEA, AU B wldAerzte] #dA 127

S
A o, =ap oo,y +CM26?71 +0a;CONE, _ | + 0o, OINE, _, +a; D, +a,D,

Nl Al KOSPIFR®} KOSPIFV,= t9 32y 200 N&5JE3 WEA, KOSPIFR,_ |,
KOSPIFV,_,, CONE,_,, OINR,_ = t-19] 3~y 200 AE5dE, WA, Awsis 2 ndA
kAWl CONE,_ % OINE _ = 3239 200 AEA RS} i

9l H-g3ste] 43 @Axpe AFor FIFo] hit 2AFATA
G w4(D2, D3)= :243 200 AwWalgs v Aqekgnaae] A
(H)ol® 09 & vehln, vl d AR EHE 457 Y8 F713 WFEo|h
2. wkk, w1 19, 5% FroGES Ve
3. LR(2)¢} LR FAAFHES 0ol e F4& dehin, AF7HEL “Agro] 0ot . E3
LB(12), LBX(12)%= 247 4 23 2 @Ayl g A7)1gaade] EAe f3 Liung-Box(12)
o tE AAEALIH BF 3k wE.
X (2)2 QAR 4.61(10%), 599(5%), 9.21(1%), * (D)2 AAA: 7.78(10%), 9.49(5%), 13.28(1%),
K (12)9] YAA: 1855(10%), 21.03(5%), 26.22(1%).

do
>
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-
2
3
lo
P
o,
o
0
o,
ra
J—‘
o2

~

s

N

Ho

o

o

=1

oX

o
oy o

, Log-Liklihood

e
=
2SS Ao, B4 AHEE ARES Aade Holue kst

2
fiu)
o
=

jung-Box AAEAZES YeldE £B(12) 9 LBX(12)E “Txke Aszkel
st A7) dae glvy e A5
7}

gl whE = THETE ANtoa P

QoFsl, I3 200 AEFETY Mg 7o Awstty naAgon
Y 20REaEAA g 2AREEA A s B e AdE Bom,
Ao dig vdA4 Arans EAgS Bk T 34 200 AEAHE
W v AA e EE T3 200 FAERYEH JES U= AWRE Bk o]
ARES 7 13 7 28 7M7) 1Ak Z43] 200 dEAEe] &3 Aol of
HE& A Fe= A & Ak oA FAAES 3A 122439 200 dET9
E, B, Addstd 9 njAA kg uses SR8 B TR 2itolos dA
g A& 7ML d5Es FEH E Sk



128 [ %45 BEWT 92

<E 5> ARMA(1,1)-GJR-GARCH(1,1)-M2= EMZAI(Z AL 200 ME0| QA Y HstzFn}
TAE = Helislzk IAL 200 XM EHe Mt +AE => 0|ZH Ay HZH
; . KOSPIFR, KOSPIFR,
FAAT B ~
OINR=>CONR CONR=>0OINR
-0.0031 -47.3159™
Yo (-0.0178) (-9.1032)
0.1648" -0.1785
n (5.2907) (-1.1274)
6.79E-5 1.0165™
” (0.6947) (8.1944)
-0.5482™ 0.0126
s (-4.1181) (0.2687)
0.0176 -0.0005
i (0.5935) (-0.1034)
N -0.7141"™ 0.1608
° (~40.0608) (1.0112)
LR(2) for Hy : 7 = 7, = 0 17.1154 12.076
-13.9036"" 3.2074™
Qg
(-3.0936) (26.8624)
0.9469" 0.1727"
Q
(217.3048) (5.4353)
0.00492"" 0.0513™
Ay
(1.7347) (9.6725)
0.2903" 0.0007"*
Qg
(2.0141) (5.3143)
0.0009 -2.46E-07
Qy
(0.1775) (-1.0951)
23.7633™" 0.0046
Qs
? (3.4255) (0.6168)
8.1167 -0.1471"
Qg
(1.5309) (-10.2321)
LR4) for Hy * a3 = ay = ay = a5 = 0 15.6537 143.4644
Coefficient of skewness for normalized residuals -0.6929 -2.1886
Coefficient of kurtosis for normalized residuals 6.1890 51.4264
Log-Liklihood -9605.337 -7173.064
LB(12) : Ljung-Box for normalized residuals 14.185 17.052
LB*12) : Ljung-Box for normalized squared residuals 12.210 6.5911

) 1. =229 200 AE2AHEE S
< o 2
5 A A
A1)
< o 2k
A4 IONR

=
o

EWFR dAsE 49 ARMA(, D-GJR-GARCH(, 1)-M=E¥

42 1 CONR, =~, +~, CONR, _, +,0, +v,KOSPIFR, _| +~, OINR,_, —~;¢,_, t¢,
A o =y toyo, | Faye_ | F oy KOPIFE, | +0, OINE, _ | + D, + oD,
2




>

F29] 200 AEARE] g, HEd, AdT 2 vjdA gt #1129

A o, =ay oo, toye | +agCONE,_ | +0a,0INE _ | +a,D, +o,D,

2olx CONR, 3 IONR, = t9] 3123 200 AEAN Ak vaAgstst KOSPIFE, |, CONE, _,,
OINE, _ & t-1°] 7229 200 HEFE, Adwistst 2 vdA g wsts, KOSPIFE, |, CONE,_,
9 OINE,_, & 3229 200 *%—’F‘%‘%, Adsd 2 oAAEgusFEE A )3 A9) ALt
of A% Aol AFow FoiEol U EATAFAIAERE A7t vehdch =G Hrlws
(D1, D2, D3)& 23] 200 /MJ—’F%‘g sk B oA Ao %ﬁ}%fﬂ A7132e] Fhol ()0l
1, FHH)olw 09 #E yEhlH, Bl A AREAE F4e7] A6 FHE Wl

2. sk wx 1 1%, 5% oS UER.

3. LR(2)%} LR(4A)= FAAF#HES] 0ol g F948S vehlin, 7572 “Alggie] 0ot . =3
LB(12), LBX(12) 27t 34 23 2 2AFel g A7) 4ol EAel st Liung-Box(12)
of e AAFAZFIH BF P @e wE.

4. (29 GAA: 461(10%), 599(5%), 9.21(1%), * (42 YAA: 7.78(10%), 9.49(5%), 13.28(1%),
Y (12)9] AAA: 1855(10%), 21.03(5%), 26.22(1%).

Lo M

B Ay 229 200 AEAGA AdHstdst v dA g istge] o8 W
0 W A S50l dEAE AT BAshs U gtk ols T8 223 200
Aedeadel JRasde ASetan A wddo] EAst=AE A5ToR
A BAA FelE Eetaal shalvh A AbRs 19089 74 TSRH 20059 1249 29
7 HEE 229 200 AEYEFTL 4E AT 9 vAR g £oE
2 AgstEs HEgS o) geltk FARDRE VAR BES o83 1= A3}
PARA, FANEES @ Bkl eh ARMA(LD-GJR-GARCH(L,D-ME¥ 5& %
& g THAH SEAALTIEES o833l

F8 EAIE gt el 2ok | = Qloh WA = A9 344, =
229 200 AdEA sk oh e} v AA PP FE F]E] THALA o 5
€AY Y= Ao FEF F odrh =g 229 200 AEA N ASFI v A A oA
A3 ol 45 A=A dF5Ee BeFE ARE Hlou At b
& A gt dFe o] MEAdANE EAsH: AR et mlEA g
sho] iAoz Aeustiel] ta] mut duAd S SARE ATE FE

A, FAVSHS S A% ;a9 200 AEANAFFE FFe] el A7 1004
4A7A GFE AT} SRl A AekA S A welom w2 200 AR6| AR e}
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23] 200 AEAFe] T E, e, AdF B AR te] #dAd 131

AANE, AAAL “AFARIE B AT F7F A Aol vt = =127, S
37, A34E A1ZE, 2005.
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Volatilities, Trading Volume and
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Futures Markets
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abstract

This paper tests the relationship among returns, volatilities, contracts and open interests of
KOSPI 200 futures markets with the various dynamic models such as granger—causality,
impulse response, variance decomposition and ARMA(1, 1)-GJR-GARCH(1, 1)-M. The sample
period is from July 7, 1998 to December 29, 2005. The main empirical results are as follows;

First, both contract change and open interest change of KOSPI 200 futures market tend to
lead the returns of that according to the results of granger—causality, impulse response and
variance decomposition with VAR. These results are likely to support the KOSPI 200 futures
market seems to be inefficient with rejecting the hypothesis 1.

Second, we also find that the returns and volatilities of the KOSPI 200 futures market are
effected by both contract change and open interest change of that due to the results of
ARMA(1,1)-GJR-GARCH(1,1)-M. These results also reject the hypothesis 1 and 2 suggesting
the evidences of inefficiency of the KOSPI 200 futures market.

Third, the study shows the asymmetric information effects among the variables. In addition,
we can find the feedback relationship between the contract change and open interest change of
KOSPI 200 futures market.

Keywords : KOSPI 200 Futures Contracts and Open Interests, Granger Causality Test, ABMA(1,1)-GJR
-GARCH(1,1)-M, Impulse Response Function, Variance Decomposition
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