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10 -1.475 91.11 -1.599 90.83 -2.679 57.87
g B.1997d
1 -1.550 88.36 -1.142 92.47 -2.438 72.26
5 -1.450 89.38 -1.720 88.36 -2.162 83.22
10 -1.471 88.70 -1.793 86.99 -2.200 75.68
#g C. 19984
1 -1.492 91.78 -1.369 91.10 -2.945 46.23
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g D. 19994
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10 -1.520 91.06 -1.604 89.43 -2.889 54.47
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O FAITAATE 1042 BF o] R FAHACH, 5% FEolA §
=

oHolt}. p° o HFghS -0105¢1 WA, y' o HFgkS 00200 tEAA ] HF
= 03610t} olE oA Hzlo] 1% F71E w HAEIAL 0105%7E A5 @
1AL 0020%F715k] FYOR FHFL vt AEAH eASHRYe)

Agmel £HAYASE Pt 0285900 vls) HEA exAEYRPY AP

o] A FAEAFAME FHEE o] A

g9t Ad Al FEAST ARG HAE AxPESe] FASFAAGTE 104
=

QAR A 2000 7FA]

2=
= dE ARG 254127 ko] grem FAEA oY 20019 ol F2E &9 #%

Z 7ol w2l WA &I (non-trading effect) 7} 7HA3sl7] wliQl Aoz F=2HTL’
d A9t did B AWRE FTHSA HE JEAFY 2Vde =9 feAdel @
(e

A, AdEAlge A adhs deAlde AR Rl AHHeR 7|e Aol
olyeh= Aol SHEH. Hd DAM= d=Aldel A5t oyl wet @&l
des drshs dEFHo] Aoy, AAe G55s Zo] Sy

T AEASe 9 1R we) uAY 72 ovge] Axd FES B AEAge] A%stRe el

ANpA o2 7hA o}L Zlo] 3ol ¥t} (1997 : 18.48% -> 1998 : 15.72% -> 1999 : 7.56% -> 2000 : 7.43%
- 2001 : 12.39% > 2002 : 8.68% => 2003 : 10.74%)
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(E 3> Y HE[QALERY £HZEI J|EH SAHA

1997.1.3~2003.12.117}#] 1% 212 =43 KOSPI2004 &2 HIYE 7143 KOSPI2005F 714 4=2]

N QAP AHRY S JHEZ 4 14 EAR ot} Y AE SAFARYH] HE =42

olH, #ld B AFARY S dAE FH Aol HHYA A= Akaike-information 71 9] 10A A=

A3t HMITQ} tEAX e A7 dE o EiOi%ﬂ‘jfﬂ =4 3 AAF AR AALE

Holth +33E AA RELFAA A w5 IAAASTT o2 FAHE TEIFIL A 5= H]
_<,2|_ Z

i,

&
(]

N

Folth, +79% surEoA] FAGOR fFoHel o] HE %w ERAGI A M E,
ol 5%Eol A EAM R FoH go) REw F4d REAGTL AH e M &g Yehidh
W A SAFHRY : HE Wd B 2AFAEY : A2
:‘Ji} fo=r" (24 _,U)"‘Zlko:lakf fi +Zi0:1ﬂkf S (S =r(Za -+ zlk -« T Zk BiSik
CTOETAF AR s wfe] R FAIAE L RE 4R R
Wit BE ) ) ) B (CONN O N )

ftfl -0.079  -0.999 26.51 4.67 33.07 0.159 3.053 88.44 67.04 0.94
ftf2 -0.038  -0.442 34.02 4.78 15.73 0.130 2.467 89.55 66.98 0.72
ftf3 -0.038  -0.456 34.13 3.06 14.06 0.086 1.613 85.66 50.75 0.61
ft—4 -0.036  -0.434 34.46 3.50 12.62 0.054 0.996 80.04 28.29 1.67
ft75 -0.027  -0.325 38.63 3.50 11.34 0.039 0.690 72.04 20.34 2.33
ft—e -0.024  -0.306 39.41 3.22 10.51 0.029 0.529 67.70 16.23 2.56
ft—7 -0.014 -0.174  43.64 5.23 7.28 0.018 0.328 61.70 11.34 3.95
ft—8 -0.014 -0.184 4280 4.39 9.12 0.015 0.287 60.37 9.95 417
ftf9 -0.005 -0.080 45.14 5.34 5.78 0.012 0.230 58.42 9.62 411
f

|
=
o

-0.007 -0.104 4519 4.39 6.84 0.007 0.161 55.36 8.50 4.39

0.281 2.212 92.61 60.20 0.11 -0.064  -0.892 30.24 6.45 32.91

-
|
LN

0.066 0.517 63.98 18.84 3.72 0.029 0.452 57.09 27.24 14.06

—
|
N

-0.010 -0.036  46.91 7.00 6.89 0.034 0.493 59.31 25.57 10.06

—
|
w

-0.025  -0.147  43.86 5.39 8.56 0.016 0.223 55.53 17.12 10.84

—
|
ES

-0.026  -0.146  44.97 4.84 8.84 0.005 0.046 51.86 10.78 9.56
-0.019 -0.108  46.36 5.28 7.67 | -0.008 -0.138 45091 7.62 11.17

,_,
|
(<)

-0.020  -0.107  46.75 4.28 6.73 | -0.008 -0.145 4414 6.61 10.06

-
|
~

-0.013  -0.054  48.25 5.39 6.89 | -0.015 -0.250  41.58 5.00 11.40

[ 7 T R 7 B 7 B B J7)
& én

-0.011  -0.082  46.91 4.95 6.73 | -0.011 -0.204  43.52 5.28 9.67

—
|
©

S0 0009 -0084 4558 550 6.89 -0.010 -0.209 4364 628  11.23
Z_,—u 002 0361 6120 1467 500 = -0.105 -2704 106 0.00  84.49
adjR®  0.052 0.285
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1997.1.3~2003.12. 1177}Xl 18 tho2 =43 KOSPI2004 &2 HUE 7143} KOSPI2005-7}4] 4=2]
B—]IEL?_X]'—/FZJE’_?SJ i ZT:Xé?‘S]— }\] ]_ _'_ pq:ﬂﬁ]/\o] ?il,:_tg ‘“EO]E}

7 )+Z )y f—k+zk lﬂkst—k
7 )+Zklak k+zk1ﬁk t-k

S

Hd A= dE 2A7A l } T, 9E BE A= SAFERYPY dE A, 3d C
v AR oXFARYY] AE ARHES, dd DE AE AR dE AxpESe FHAYE
vhebdich
A2 A ] (k=123...,10) g B. B (k=123...,10)
035
030
025
020
015
010 |
005
0.00
1997 1998 1909-———2000 A 1967 1998 1996 - - - - 2000
....... 2000 ==+ 2002 - — 2003 <oeeees 2001 - - —- = 2002 — - —--2003
- f - f
qyd C. «a, (k=123...,10) Jq4d . F, (k=123...,10)
002 060
e b 0.40
0.30
-0.04 |
0.20
006
0.10
-0.08 0.00
010 0.10
012 L -020 L
1997 1998 1999 - — — - 2000 1997 1998 1999 — — —— 2000
------- 2001 - - —-—2002 - - - —--2003 weeeees 2001 == - =2002 - --—-- 2003
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g gel el va JuF s

<3 4> Hasbrouck (1995)°] W &S #&oto] FAHI HEAde] dd 714
A gk FH =Sl A B (information share)d] 7]&=4 SAA ot HYEY A= A
B &ke] shgkA](lower bound), 3l BE A KH.%e] 432 (upper bound), 31 C& =&
Ast dd BEHH E3 AR Ftgeltt Wd Co ARF THgke HA
NG 7& 06142 A-AE AJGolA 7AAL9 oF 61.4%7F AEA ol A

d

OHﬂ
£
i

O

X
i~
Lo

o

d AoA AR ek = 2001 7FA] 50%°] 4
o] gk 20021 o] o= 40%V|Rto. 2 SlEelth <TO¥ 3>oAM = dHE FAHH
Hasbrouck A X 2Fe] Agtx|e} slalx|o] LI A AL FolS AA T HAEAF

M Z71dl= dEEEe] AjAe shekA= FAFEIAIRE, ®E7]7Ee] Rb7lo] A

ASgH zpol7h FuiH = Aol S

CE 4> KOSPI200ME9| JtAUA0| it Heey =3

1997.1.3~2003.12.117h4] 13 7FZ KOSPI2004 &9 Hd&E 7143 KOSPIR00OF7HA =2 4% HH

SAFAHAREY S o] §ste] F4 3 KOSPI2004 =2 ¢ Hasbrouck (1995) 4 X (information share)<] 7]

&4 FAACIY HE co IS, > 1S, 2 A FEAFIA KOSPI20041 & <] g H=Fo] KOSPI2005 7}
[e]

S

Aol Augurt Fo mEdse uge tehih
Z

AA 7] 7¢ 1997 1998 1999 2000 2001 2002 2003

Hd A 8 &
=z 0.505 0.585 0.548 0.583 0.522 0.534 0.365 0.371
ieds 0.523 0.678 0.569 0.604 0.547 0.553 0.291 0.326
ETH 0.325 0.340 0.317 0.304 0.321 0.313 0.305 0.292

g B & ¥
3 0.722 0.710 0.693 0.770 0.716 0.751 0.687 0.729
Sk 0.819 0.863 0.775 0.844 0.790 0.864 0.739 0.797
F=HA 0.286 0.332 0.303 0.248 0.286 0.273 0.279 0.256

#d C. Sk
3 0.614 0.648 0.621 0.676 0.619 0.642 0.526 0.550
=gk 0.668 0.772 0.670 0.718 0.666 0.698 0.510 0.576
FEA 0.298 0.333 0.306 0.273 0.299 0.288 0.284 0.264
IS; > IS, (%) 65.90 71.64 68.38 75.21 66.38 68.09 51.77 57.52
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(E 5 Y2Y F4249 HEY F0|

1

1997.1.3~2003.12.117}4] 1% Z+A KOSPI200X &2 HITYEE 7FE 3} KOSPI200F7HAI2 1A%
S AT R A KOSPI004 & A AR omwo]de] EFEHAAN(o; ), KOSPI00E & @.2}4*

ol &
Caliio)

g ol:mmo] o] EFHA(0,), KOSPI200E -4 % o] o] 4 2]

E

4 v&(o; /o), KOSPI2003-2 =

ool ] FRAS(p; ), KOSPI200E - & 2] @ 2= Al g=ol k. ol AAlE ghe drelc).

A= 1997 1998 1999 2000 2001 2002 2003

o (x10,000) 8.77 15.62 11.11 10.51 7.41 7.82 6.71
o, (x10,000) 4.76 6.84 6.30 6.47 5.26 5.19 4.92
o;lo, 1.85 2.32 1.81 1.66 1.41 1.51 1.35
Prs 0.21 0.21 0.27 0.29 0.31 0.46 0.49

7' 0.017 -0.001 0.014 0.026 0.020 0.033 0.039

% -0.051 -0.067 -0.082 -0.090 -0.135 -0.155 -0.178

3. AR EI} ¥ AAH w3

KOSPI200 &3 d=ol F4°] 1
el Tkl A 2 WU dhgste dEHE dEE 39 S AR (impulse
response function)®] Birolth. 54 W= 13 FANEY] AVleE 974 2
(permanent effect)e} LAl 4 & I (temporary effect) = T+ = =], TARESo] A HH o
2 FYsts 9+4 337 vulE2 AKX g I(informational effect)o]th. g AdA A

A 197F 7HelE A AEFIES oF 072 st sHeAR
g Bol AAE FEFAEY FA H HEFHEY g2 058 -% JHE

e AsAFel o <ad 5ol AlAE dRd ARSI A i B
A

=7 Edd T
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<18 4 LSS 24
7H4 KOSPI200d &9 HEE 7147 KOSPI2007-71A 2 A4 H HH
S AA 7 e Holth FAL HA+2XEF

gx} ﬁﬁz E—fr

04 04
02 02 H
0 0
1 7 13 19 25 31 37 43 49 55 61 67 73 79 85 91 97 103 109 115 121 1 7 13 19 25 31 37 43 49 55 61 67 73 79 85 91 97 103 109 115 121
—uE - —sz HE

1997.1.3~2003.12.117}4] 1+
eAFARYE ol gt T A FAN

A A AE 573 19999 g HEY wkE g B. HE A1 dE =Y s

o
1 8 15 22 29 36 43 50 57 64 71 78 8 92 99 106 113 120 1 8 15 22 29 36 43 50 57 64 71 78 85 92 99 106 113 120
——1997 ----1998 1999 2000 ——1997 ----1998 1999 2000
- 2001 oo 2002 —+— 2003 —m 2001 oo 2002 —+— 2003
i & = o ¥ & > °
e C. A& 57 129 i A2 ¥E Hd D. A8 SF1H i AEY ukE

09

08 -

07

0.6

05

0.4

03

02

0z r 01

0 o100 000 00001000 0
1 8 15 22 29 36 43 50 57 64 71 78 85 92 99 106 113 120 1 8 15 22 29 36 43 50 57 64 71 78 85 92 99 106 113 120
1997  —--- 1998 1999 2000 —1997 ----1998 1999 2000

- 2001 oo 2002 —+— 2003 - 2001 - 2002 —+— 2003
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eRFA Y] FAAAAF Ar2 BARGY. o] HYANE BYLFoE w9

2 Z7]1E vebdT webA Eun-Sabherwal (2003)9] W Eell o g A=A 7t
AnrAo| gk 9 x}4=7 53 % (contribution to error correction):= Fadj=|y°|/(|7° |+ 7 "])
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0.2590114 2003 7kA4] 012022 FHAaste] FAHAIe] kAol ol Zlo] 2
AH

Sk Harris-Mclnish-Wood (2002)2} Cao-Hansch-Wang (2005)2 £

Hir

_>;1_',
RN
o
o
lo
!
o,

AAGFA o2 y' o FAA o5 (statistical significance)S B wldfo] A-53Y

shel vhet 2ok
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X
i
M
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rlr
=
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il
FE
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K-
0[0
ofo

o HZo] AZel YIA AP : yiu BARCR FelHoln y i wFe)H
o FEo] MEe UA M3 y = BAHCR FoHoly piy vFH
o B MBS ALy 9 P RT BAHCE {F9F
o AEI MEL T/ y 1 R BAHOR v§oF

<E 629 WY BA 5%E BEAH foFFEom AAstel LAY AR HE
j

s
e
>,
y
o
S

o] AKX H<(information transmission) Aol A A &2 Fo
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M3 #A7E A Bekd mEAo] 20%0] ol glont, AR A%ETL Hol
AWA AgANA AEAFoR Jut Ao AdHE TR FAET.
A

o= EAM Y FHAAE

(# 6> KOSPI200M =2 2xt+dse

1997.1.3~2003.12.117}+A] 1H 7+ZA KOSPI2004 &9 #H 9 E 743 KOSPI200F-71 A2 A H 9 H
QAFARE S o] &3le] A3 Eun-Sabherwal (2003)°] #1413+ KOSPI200 &2 QA=A &d =9 A
H A= #Aolt}. KOSPI200A &9 22l 33 KOSPI00A &3} A& e x4 +43]7)
Alg=2] dujghke] oAl KOSPIdES 3| AAIGF7 A et vl &olth dld AdlA AAIE g2 24
FATAE AAD Hetold, Fadj (W)= A oA HAE AFAHFALI} dE9 LATA
FHERT 22 R ujEot} g BY HE-5d #AAE HA FEAA 4 Aol sidete
EEY REL H]Folt,
o WY A LAFATIE WY B. AE-T3 FA (%)
= 3 o #=9A Fadj (%) AE-HE AEHE AEodE IAAYS
2 A7) 7F 0.737 0.187 97.55 71.73 6.37 5.36 16.54
1997 0.617 0.259 94.52 62.68 8.80 4.23 24.30
1998 0.656 0.199 91.43 63.23 5.50 8.25 23.02
1999 0.767 0.154 98.79 75.10 5.62 6.83 12.45
2000 0.773 0.143 100.00 73.86 6.22 3.32 16.60
2001 0.788 0.134 100.00 77.64 4.47 488 13.01
2002 0.804 0.125 100.00 75.00 7.38 6.15 11.48
2003 0.797 0.120 100.00 77.87 6.38 3.40 12.34
5. 71A 70 AA 8
AEAZ] 71AA] A71E AASE 2208 AAY 7138 =4S vERY
= AE7HA T dE7HA 9 AbolQl Hlol Al A(basis)olth. URFA O R AlAo] At
o gtk o] 2% NE7}AT dAEEAe] Aol o] Al Ak BfH]-E(cost of carry)

Ao AN S I5 2
Z7kel Adle] A Qe BAA Wik AuAdasel e A4uass L F

AN e Aarel 7l9d e eAAYd dWe TRIE g0l
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[1999], Harris-Sofianos-Shapiro[1994]).2 wie} Ari= AH 273 ufjuj
Aol FEi7E = A=A 7hAEA gk AAE 3R REe

.

2
>
@D
5
c
<§D
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=
_>|‘l_'4
S
e
A
£

(netbuy”®) 0.2 Zgskgom, olE ateje <)
!

F(netbuy™™ )z FE-sto] BAElith QW Ho|A A dEF 1 e =4

&

AF Fat WA=k 0 Bk AW Z®al(contango) FEIE 1 9] #& 7HAH, 0
o} 2o w9l d o] A (backwardation) AEl = 0 1S YEY = gir| R SrolT,

<E 7> AAE HE A HAA TRV Foke] AW AAD B Az
ofetd ZEIas Tt A FujaE 5
oAl ¥l AHBAE A, £H°

e

X
3
FN
2,
x
r)v
"
>
Xy
Lo
N
==

1>ol A BQ1E 5ol AT HolAl =9 Ha gk 20008744 2 F& yERY

v sk}, &A1 5F 20001 A 7FA]

A
S

N
N
N,

offl

(o]
=
rlr
S

(e

>

o

o
o

oX,

Hx

uu)

)

A%
lo

o

(]

=
w7t A stE A dEA G v A= ol Al AAIRE Aol a&stEEA

oA ze] gEjsl FasE Aom HNET HALY At Lz

§ mzoa el 2ol A wjule} wxte) A wimjE FERECE 2Fe] A= KOSPI2004] B 2 5
B At S A =] o] 27H4 3 AderhAe] AR ol &3 Aol WA A= Fd
FAAZE KOSPI200 74545 5 15655 oS 7dshs Zzasivfrs &
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MBS wolAze]  EASHE  Be  AnwE  BASE  OFFAA
(multicollinearity)oll d3S =25 FAHs7] f8] 225 o5 H5e; wo]A]

2 ode] WSS Besel AARNS Sk M) B2 ANGAET 29A

KB 7> JtALAL T2 njojetel 2hA|

1997.1.1~2003.12.317}4] 13 FZ KOSPI20041 &9 FH 9% 7147 KOSPI200F7HA 2 4% ¥E
AT AR S o] §3te] FAT KOSPI004E AR digh d¥ AAE AR Aoty T5
e A KOSPI20041 & 9] Hasbrouck(1995)9] “d ®&ke] Aretgka) shghgte] F1hat, savssE 49
Zead wuje] Fvla die, ¥ TR ﬂ‘ilﬂﬂl ol die, I ZEa9 R AY o
T g, g HlojAlx Aot A HlolAl e 17 @9 H 1 Alz=o] atolt), Heke] g F
A B A ATl N3 t-F A X o] w * wx dxwl= 7}7} 10% 5% 1%FFolA 794 Ye e
4 4 ZRIOE UH‘I‘ A A e ml le}o Al | o] Al 2~

49 A A7)7F (1997~2003)

0587 (64.87)"" 0145 (2.04)” 0.058 (3.61)™

0.588 (64.94)"" 0.237 (2.45)" 0.056 (3.52)""

0586 (64.77)"" 0.084 (0.52) 0.061 (3.82)™
g B. 19974

0.487 (10.19)™  -2.740 (-0.68) 0195 (2.98)™"

0.489 (10.33)™ -3.042 (-0.57) 0.190 (2.96)™

0.488 (10.38)" -8.423 (-0.71) 0.196 (2.99)™"
g C. 1998

0.627 (28.07)""  -0.184 (-0.31) -0.022 (-0.54)

0.628 (28.08)" -0.038 (-0.05) -0.024 (-0.60)

0.627 (28.09) " -1.644 (-0.86) -0.016 (-0.40)
g D. 19999

0.618 (21.10)™"  -0.282 (-1.55) 0.093 (250)™

0.618 (20.93)"" -0.352 (-1.34) 0.093 (2.46)"

0.623 (21.52)™ -0.592 (-1.41) 0.086 (2.35)"
4 E. 2000

0590 (22.19)™"  0.192 (1.20) 0.069 (1.76)"

0591 (22.31)™ 0.382 (1.60) 0.065 (1.65)

0.587 (22.03)"" 0.123 (0.33) 0.073 (1.86)"
4 F 20014

0.641 (33.64)™  0.637 (3.27)" 0.030 (0.40)

0.640 (33.42)™ 0.909 (2.85)"" 0.021 (0.28)

0.642 (33.63)"" 1330 (3.20)™ 0.050 (0.67)
qd G 2002

0524 (26.08)™"  0.288 (2.41)" 0.004 (0.08)

0.525 (26.20)"" 0.453 (2.68)" 0.000 (0.00)

0524 (25.80)"" 0.351 (1.24) 0.010 (0.18)
g H. 2003d

0.556 (28.74)"  -0.090 (-0.63) -0.041 (-0.88)

0.558 (28.86) " 0.065 (0.42) -0.049 (-1.04)

0.555 (29.04)" -0.631 (-2.14)"  -0.047 (-1.01)
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An empirical analysis on change in price discovery

of KOSPI1200 futures through market maturity process

Woo-baik Lee

<Abstract>

This paper estimates the contribution of KOSP1200 futures to spot price discovery based on
methodology of ‘information share’, which is suggested by Hasbrouck (1995). Using the
intraday data covering sample period from year 1997 to 2003, | estimate information share
with specification of Vector Error Correction Model. Main empirical findings are summarized
as followings ; First, estimate of information share is above 60 percent on average throughout
the entire sample period. Second, the contribution of KOSPI1200 futures to error correction
increased during the recent year of sample period, showing that futures price have strong
tendency to lead the spot price. Third, price discovery of KOSPI200 futures have significantly
positive relationship with program trading volume and seems to increase under contango.
These empirical findings explain the “market maturity effect’ that role of futures in spot price
discovery enhances as cointegration between futures and spot prices strengthens and futures
market countervails the arbitrage opportunity. In general, this paper presents that mature

futures market significantly contributes to spot market efficiency and price discovery process.

JEL Classification - G12, G13, G714
Keywords = price discovery, cointegration, market maturity effect
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