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Aol Ch=2l Azt JHEE = 7| ME0Ith 22 Axt S H2At7t CHE
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S|AtOf 242} obsfel AZHE ZHX| L AefotChE Of Akt Ale FoHe| FHEAIALR
E7t ZX57| WEZo|ch. FHEXAIL AL Ol2fet AN E Sotn & AT
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7Ho| o= IEXIR}
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Panel A: EXtXF 18 AEX}RIO| =

HE IOC FE2 J&7|

782 10C HZgM M HEY 7|E22

7, BRI,

SEMH D, XD xEo

3

BEAHQI7? 13

242t Halt 20|
oz 748 aco

= O
LY FHOIEXIRE 1,181
=L 7[2FXER; 389
o=l EXtX} 196
SHA| 1,766
Panel B: ZYEXA| A|REFE
A HZZ
x| Zi2ko) HMH| H|zd2ko
10C Hajz I0C HZ& Y HH K22 L "
ARES g ARES S
29 e =T (%) =T (%) I0C HZZ<l
(%) (%) 5
H& (%)
#1-5 46.28 46.28 20.44 20.44 75.79
#6-10 26.36 72.64 11.88 32.32 70.47
#11-20 17.88 90.52 17.60 49.92 49.20
#21-50 9.28 99.80 11.08 61.00 51.67
#51-100 0.20 100.00 7.70 68.70 8.27
#101-1766 0.00 100.00 31.30 100.00 0.00
2. 1HIE JOC F29| &
1) 10C2| HEH gr=ze
RIEAYIL FF5Hs 02|52 0| CHYSICE oA A IOC =Htofof 2o
Hasbrouck and Saar(2013)2} H X0t 2|(2014)0] A7) =l FHEFN HEE = H(strategic
runs)
O|Ct O] FE22 O 2 A2t =L EXALZL D=t FAE BHESIALL Oj
ot FAE 5= FERYOICE YUMoz FEZ FastHH Lo FEFAE
H==oOoF otCt SHX|TH IOC FE2 YR FAFES LEAIF|X| 1k HAXZA
XX g FE2 ASFAECLCH MEtM I0C F2 StLtte s 2 71FEE0 FAFF0|
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4
It FR0] 2013H0| B E 0|2 AIFOAM O3] A%

Ol HOIFLL HE % AMg
ElCt= Z40| Of¢ SO0/ECt
<E 450M EXN LAEXAH= QF 9:42:44:222 F 9:42:45:8497HX| 1.625% SOt

E
E
BAZHA 2672 S7tE 288 =0 i3 F 77Hel 10C Nj+=F2S LES
[

3 t at
of ZRRANO Y F2AUO| TE HEHDI ENT P T2 FA HZE
RS DX ¥ FP FR2 ASHOE FALE 22 D U BOM R F
SomM 9:42:442240] 116742 +2S 31THOIEC| JHH0| Fae AFYAFEL
F2HZYO| AL MHEST} 318

ZQIEHCH001EQIE SOt HZEX Yon FAl HAEC FATL Faus ¢
of £2 “1000"2 AFSO| Cfet HATES LIEFUCE O[S0 5H0| 2H KA
4522 YAOIRIT BE HAE D 9:4245:8490] THRO] F2O| AR F2
S 67 FOIM 24 HI2A HZED MZEX YL 40 FELYL X5 H2
g3 et

<# 4> 10C FZo| M 5

O}EH BE 20194 62 4Y QF 9:42:44:2242 HE| 9:42:45:84971X|2| 1625% SOt WAL 26791 5714 22 M
F20) Ol SU YAAPH S 100 HSFLBL A2t 2ACH2 B2t Holck
Al O == XM
F2Hs  FBAZ X2 BS ;Z/ QE; DH'E;; Do HzolR
126979 9:42:44:224 116 buy M 3.17 3.18 50
1000126979 9:42:44:224 116 buy F& 3.17 3.18 50
126990 9:42:44:227 3 buy At 3.16 3.18 50
1000126990 9:42:44:227 3 buy FA& 3.16 3.18 50
127101 9:42:44:370 8 buy A 3.18 3.19 2
1000127101 9:42:44:370 8 buy F& 3.18 3.19 2
127291 9:42:44:841 1 buy At 3.18 3.19 12
1000127291 9:42:44:841 1 buy F& 3.18 3.19 12
127329 9:42:44:902 10 buy A 3.19 3.20 12
1000127329 9:42:44:902 10 buy F& 3.19 3.20 12
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127356 9:42:44:964 3 buy M 3.18 3.19 1
1000127356 9:42:44:964 3 buy F& 3.18 3.19 1
127723 9:42:45:849 6 buy M 3.18 3.18 2 Nz
1000127723 9:42:45:849 6 buy F& 3.18 3.19 8
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UCh. ZEXHC=Z I0C stojofel FE52 =0 A[Z7IFES 2/=otd AlZE|
Ct= FOICL ol2igt H& Aot 10C SHofoje] HefR=2 i@ FAR g

H

E2 HSA7|HM X2

OjOiRtSQl A2 F=H
<E 5>I0C Sttojof

M 9:43:10:0882E 9:43:10:0927}X| 2| 0.004%X SO SHAZ}A 267

e
= S0M 10C Oj+FE0hs AZH =MC2 F2|sh AO|Ch

Oreff H= 20194 62 4
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ofj=  Zed SAYEXIAL
FEHS  FRAAOBS FRY . oo DEP MR T
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130671 9:43:10:088 Buy 11 3.14 3.14 11 HZ 0001

130672 9:43:10:089 Buy 11 3.14 3.15 8 0002
130673 9:43:10:089 Buy 11 3.14 3.15 8 0003
130674 9:43:10:089 Buy 11 3.14 3.15 8 0004
130675 9:43:10:089 Buy 11 3.14 3.15 8 0005
130676 9:43:10:089 Buy 11 3.14 3.15 8 0006
130678 9:43:10:089 Buy 11 3.14 3.15 8 0007
130679 9:43:10:089 Buy 11 3.14 3.15 8 0008
130681 9:43:10:089 Buy 4 3.14 3.15 8 0009
130682 9:43:10:089 Buy 11 3.14 3.15 8 0010
130683 9:43:10:089 Buy 55 3.14 3.15 8 0003
130684 9:43:10:089 Buy 5 3.14 3.15 8 0011
130685 9:43:10:090 Buy 4 3.14 3.15 8 0006
130687 9:43:10:090 Buy 11 3.14 3.15 8 0008
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130688 9:43:10:090 Buy 2 3.14 3.15 8 0012
130689 9:43:10:090 Buy 11 3.14 3.15 8 0010
130691 9:43:10:090 Buy 1 3.14 3.15 8 0013
130692 9:43:10:090 Buy 11 3.14 3.15 8 0010
130693 9:43:10:090 Buy 175 3.14 3.15 8 0014
130695 9:43:10:091 Buy 10 3.14 3.15 6 0015
130697 9:43:10:091 Buy 4 3.14 3.15 6 0006
130699 9:43:10:091 Buy 11 3.14 3.15 6 0016
130701 9:43:10:092 Buy 11 3.14 3.15 6 0016
130702 9:43:10:092 Buy 11 3.14 3.15 6 0016
130703 9:43:10:092 Buy 11 3.14 3.15 6 0017

3. 10C Swiojofe ZHeA
<# 6>2 H=7|ZF S TELY] 30€ O|UR SSUS A TS I0C Stio|
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=of Zastn A, ZE MU0 ol 2019E 290 EEELE &4 2.75% X
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ofzh HEe=

MR EFR

<H 6>10C SHiOjOjo| Eri 2T

2019 5YEE| 20204 9K FEDI|Y 30 0|Lf2] KOSPI 200 ATM EM
20l chsf Zo[7h 3 0|40l I0C SLofOe W F=op SHimojo Zetel F2

to| =
4B% 524 % Hig 58 Hal Holt

Sgiofoiel  sp+ Hg FR4+  FR4 43F24+ 438

20| # (%) # (%) # (%)

3~4 120,568 31.39 410,986 15.34 112,605 27.40

5~9 191,339 49.82 1,279,277 47.75 186,082 14.55

10~14 50,850 13.24 585,073 21.84 68,155 11.65

2019 15~19 14,747 3.84 243,796 9.10 23,982 9.84

20~29 5,951 1.55 134,955 5.04 12,908 9.56

30+ 598 0.16 25,252 0.94 4,046 16.02

All 384,053 100.00 2,679,339  100.00 407,778 15.22

3~4 174,018 32.81 593,342 18.27 88,433 14.90

5~9 297,691 56.12 1,898,255 58.46 180,272 9.50

10~14 46,288 8.73 526,919 16.23 46,328 8.79

2020 15~19 9,325 1.76 153,637 4.73 11,334 7.38

20~29 2,794 0.53 63,284 1.95 3,561 5.63

30+ 302 0.06 11,736 0.36 1,174 10.00

All 530,418 100.00 3,247,173  100.00 331,102 10.20
Ij'd B: OTM 28M

setofojel  p+ Hg  FB4+ FR4 43FE4+ 438

20| # (%) # (%) # (%)

3~4 124,239 33.01 422,278 15.80 129,264 30.61

9019 5~9 176,606 46.93 1,179,475 44.12 193,685 16.42

10~14 49,869 13.25 576,080 21.55 74,596 12.95

15~19 16,943 4.50 281,109 10.52 29,278 10.42

7

Xt
=]

7t 4,759,3237|9} 1,983,.271740| 1 NBES 2tz

12 ATM SSH0|A SEojojel Zo|7t 1= 291 I0C ojojel =2

9%2t 20%0|C}.

A4 201941 2020H0) 2t
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20~-29 7,801 2.07 177,416 6.64 17,594 9.92
30+ 858 0.23 36,901 1.38 5,703 15.45
All 376,316 100.00 2,673,259  100.00 450,120 16.84
3~4 164,882 31.25 561,081 16.79 111,174 19.81
5~9 295,836 56.08 1,908,335  57.09 206,291 10.81
10~14 51,255 9.72 584,231 1748 56,719 9.71
2020 15~19 11,418 2.16 187,636 5.61 15,346 8.18
20~29 3,697 0.70 83,818 2.51 5,934 7.08
30+ 463 0.09 17,572 0.53 2,106 11.98
All 527,551 100.00 3,342,673  100.00 397,570 11.89
<H 6>I0C SHtojojo| Yl m(A%)
{9 C:ITM 284
SEHOfOfel 74 HI& FET TEF d3FEx 43E
20| #) (%) #) (%) #) (%)
3~4 64,084 28.23 218,350  14.23 48,995 22.44
5~9 127,441 56.14 854982 5573 105,126 12.30
10~14 27,429 12.08 312,796 2039 30,681 9.81
2019 15~19 5,972 2.63 98,020 6.39 8,114 8.28
20~-29 1,905 0.84 43,007 2.80 3,480 8.09
30+ 162 0.07 7,005 0.46 757 10.81
All 226,993 100.00 1,534,160  100.00 197,153 12.85
3~4 115,290 31.86 394,559  18.00 49,282 12.49
5~9 211,129 58.34 1,341,309 6120 119,949 8.94
10~14 28,173 7.79 319,098 1456 25,902 8.12
2020 15~19 5,303 1.47 87,240 3.98 5,856 6.71
20~29 1,718 0.47 39,234 1.79 1,957 4.99
30+ 260 0.07 10,411 0.47 515 4.95
All 361,873 100.00 2,191,851  100.00 203,461 9.28
<H 7>2 S7t4 E1 XS4 S30M I0C Sttojofo| &ojste FYFEXAER
Aol dutE Falgh A0|Ch MXA I0C =Htojojo| zHost ZE HEXXL0f CHY
M 438 7|E2E %8 A 182 Te = 4 150 oM SEojofe
ozt 433 A d3ES Falst Ao|ch o2 siY 1F0| M=o I0C F



20 MHEEFR

=2 HZFS ot o[of Chiet AIgHRES P82 424 Faleh Ao|Ch 20194
o= 55742 SHEXAZE IOC SHOHO0| HOSIRA=H OS2 Bd &2
1527%2 LIEfSCE d&8l=7t 52 o7 A5E€sE 9580 &2 A2 ofiL
JEY FHOHBIER 20.09%0|1 ZHHEES 1.18%= LELRICH

I2L WHY o|= ™2 HF Heolkls &ds 2QCLIOC =& Z40| ot
= SRR 19742 St FE2| Hojuse ST d5dret 458
= 25 H2otRACh ofX|2 &2l 570 SAFAAL] AlgHra2 HHLEM 8% 20
E

242} del3t Aok mo| Xl BE7(7H 9 S/t 0t TFMO| HYTtS CHACR TAfst Zto|Ct
BSARe  Emae M2 eE Mz EE  ARESs
AEEFE =4 #) #) (%) (%)
#1~5 1,712,336 296,786 17.33 36.31
#6~10 1,742,972 206,141 11.83 25.22
#11~15 1,026,780 155,303 15.13 19.00
2019 #16~20 551,989 96,424 14.40 11.80
#21~30 291,202 58,496 20.09 7.1
#31~55 60,046 4,151 118 0.51
A 5,325,279 813,150 15.27
#1~5 4,059,247 271,823 6.70 4451
#6~10 994,736 153,540 15.44 95.14
#11~15 414,768 80,601 19.43 13.20
2020 41590 281,443 47,170 16.76 7.72
#2130 324,266 50,910 15.70 8.34
#3179 57,336 6,612 11.53 1.08
A 6,131,796 610,656 9.96

4.10C 20| Hejatryer £
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2 HoME I0C Hajof M FE HajMhgol ol EXIAEQAXIE A2’
Ed EXIOE0| I0C FEZO|M e A2 MEL| =X EE ZA}
Ch<# 8>2 AZf| F2 FXAES 2= A, 2=¢ B, 7|2F XA}, 7§ AF XA}
H 7He] AECE Lt+0f, Z& Of X Of=AHe, oAl R of=F=E Az,
J2[1 I0C o= X I0C oAl 2h2of CHSHA 2F FXFAFO0] A2 M
HZs AeiEs £E5tn 0| & 1 FRHIES Felg A0ICh ¢7|M =2l A
= TH|AH2Z | IOC H2{Z0| 50% O|4 &l= BFFALK} SO|A He{Zo| B2
2% 87 (=0l HAFXA}

0|1 2|=¢l B UMZX| =Q&EXtA A& 2lO[otct TIE BE it

2E HEANE2 SLSHL, =T A2 feFEA S HoHH 2= OfsA
HEH(Es 2= Ol=AH22Ht 20 Eot tj=FEAH2f= I0C Ofj=7H2i2t Non-I0C
=FeAHZ2 FEE D, IEFEejs I0C 0= H2fet NonIOC DjEFEHE 2
T2 L

<H 8>9| Panel AS EH 2|70 A9} 2|0 B MA| H=XZAZE T 212 32.2%
o 28.7%E ApX|SD ZL|7|2tat 7§01 Zt2t 13.4%9}F 25.7%E KAHX|SHCE O|X| Of<:
FEAZO| oot A Mol HlE2 HHEXL M=FEHef= CiAl I0C F20f 9
o j=F =722t Non-IOC FZ20f 2t fj=FEAHez L0l & 5= A= 712
EXIRIel A2 Non-IOC
Oj=F20i CHSiM= 23.5%2| HREE HHHHLO| &l= HHH IOCO +=FZ0f| CHdH
M& O|ELCH 13.5%XEQE =2 37.4%2| WREE AL H0| &[0 UCt HHH 2=
oI A, 2[=¢l B, 7|2#FXtXt= Non-IOCO|=FE Aot O W2 HHE StAHLE H[=
ot HIE2 Afste A= A= LEIRCH f=FEAH2 0| CHSiM = 74 QI F X A=
Non-IOCEC} IOC F20j| Cisl 12.8% EQIE O 52 MREZ 7oy d&s
St URALCE O] O FRrE2 227 39t AQX| §EE TS| 2[5 71H0[K &

He HAlgt 21 Ro|2HE0| 0.012Ct &of F 7| FXAAEE H=ERE 2%
XO|7F e AL =2 LIEtHL Z2HMo =z JjQFX A= I0C Of=3=ZXt0f CHH
Non-IOC Oj=F2AtECH O B2 HEE EXAZM REEE Sa°tttd EHEHEICH

<# 8>9| Panel B= Y| 7IX| £XOAE2| U+=HF7E 2X

on rot ¥

l,.

O

® Baron et al.(2012)2 £ HOf| 4743t L1810k QAL BAlo2 A MRS Sst0] TH =AY X}

o+ ALY,



22 MHEEWR

AR} H|WSH RAt £FS HO|1 QUCH F Ul 71X RAAES A 7|1& TH|
Oi=3F201A (32.3%, 29.0%, 13.1%, 25.7%)2| j+=HeE £2& 0|1 =04 I0C
E=F20| CHSH HefA et 2 MO I|LTHIEL (17.7%, 29.8%, 13.1%, 39.4%) 2
HZECH =02 Bt 7|2EXAS] HE2 A HSE[X] 2 HHH Q=70 A=
14.6% ZOIE ZtAastn 740l
SR 134% ZQIE S7tot A2 LERHCHL ZEX o2 J|QIEXA= I0C Ui
F2 A0 s Non-IOC DHEFEXALELE O B2 HEZ DfitzM fEdS S50t
Cta HCHEICE IOC FE2 2ENMOZ 0f4ZF T 7{2(buying initiated trades) & Of
= 3 A2 (selling initiated trades)0| 1 IOC FEO| HDjMLHHE =ZXHO=Z
picked-offT|= A2 XO|C}t. [atA JHQIEX}XIS| X|&M7}FE20| IOC FEAISZEEH
As9 Bd A YLl g O B2 H|EZ picked-off EICID = 4= QUL
O[&fo| M}t MASt= AAEZ2,I0C FE0| AHYES HIE2=Z 0[F 0T
0| OfL{2t= FHO|Ct Bref I0C 0| AFHEES 7|dtez oF Z0[2tH I0C Az
Ch. &

of Chal HehATHYel Hee £mt 20| Zatd Zart 97| HEO|Ch S HAR

H0) o3l AIRERE RE9R LMD WM AAHERE HS8 SA| F22

HIZSICHE Z{2hAT o] EXIAIE BxE SRR Zalg 2ot S8 2 Aol

Ch 283 10C 22 FEAAY 220 (3t AHSHOl (X FEoz Ao

M2 ZHeChn ®E 20| RS oIk E3F 1 JHR| EXOE F0IM AASKIK

of XM}t F20 oJgt SEHEI0| I0C F20| £ EI0| E|9S TH5M0| &L
C

I mEHEICE?

<H 8 EXMAt S¥Y Hefl Arher 22

ofgf B £ r £2 920 A, 9120l B, 7|BEXK, HASKA £ 4| Jjo] 1BOR Lik0f, RE oj4 U of
Eofe), 45T 9 fEREAR, 12|10 10C i+ % 10C HEX2) 22t ChsjA 2 £X1180| Aajarygo

ZM HZs 7‘|EH Hotu 0| 83 O FrHIES Feleh Aotk of7|M 2|=¢l A= MM A=HE CjH| I0C
HENZO| 50% O|HEl= SBARKAL SOM A0l B2 &9 87 2=¢ FAYFAA0|D 25¢ B LHA| 2|
TQUFXR AES O
Panel A: Ofs=7H2Y

to =
=2 T
=

O>' o

[t
71T A SO =R =2

P2 ool tf¥0] FAZMO| ofd FIX|¢F M0l HOM AMPRE FSste Aol Mot fte A

o
_["LI_

bl
ol
o
[0k}
mjo
palll
ne
o>
o
_lT!_
I
ot

MEHUAME oSt Xpo|7} AR 243 B A2 012

gn2g g+7h & Ao|ct



Q=elol AHIE JOC FE22 L7817 23

OH = Xt

ol=0l A o=0I B JlBERX  osxxt A

(I0C HlE =3)

D= o=z 102,351,091 91,243,432 42,668,471 81,736,485 317,999,479

(32.2%) (28.7%) (13.4%) (25.7%) (100.0%)
Of === 2l 32,825,560 46,889,040 25,730,725 48,797,484 154,242,809
(21.3%) (30.4%) (16.7%) (31.6%) (100.0%)
(a)IOC 16,180,042 27,431,969 11,827,293 33,128,757 88,568,061
(18.3%) (31.0%) (13.4%) (37.4%) (100.0%)
(b) Non-IOC 16,645,518 19,457,071 13,903,432 15,668,727 65,674,748
(25.3%) (29.6%) (21.2%) (23.9%) (100.0%)

Panel B: j=72} 7|F HefjAtcHerof4=Xpe| B

o4t

st
ol=0l A Q20 B J|REXRL  JHQIEXFX} 2

(IOC Hl_cS =3 |:|

0E =72 102,583,870 92,140,588 41,686,343 81,688,678 317,999,479

(32.3%) (29.0%) (13.1%) (25.7%) (100.0%)
O = 3= &= 7 24 33,396,286 48,033,911 27,325,850 55,000,623 163,756,670
(20.4%) (29.3%) (16.7%) (33.6%) (100.0%)
(a)IOC 15,775,727 26,544,766 11,680,924 35,174,617 89,176,034
17.7%) (29.8%) (13.1%) (39.4%) (100.0%)
(b) Non-IOC 17,620,559 21,489,145 15,644,926 19,826,006 74,580,636

(23.6%) (28.8%) (21.0%) (26.6%) (100.0%)
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5
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I0C ZFZ23 A|Z Non-IOC F

oA 7H8

o7ty =
7HA9| JHAFH0| WAL 2 A2 Z LIt

=
[S)

-
Eot

Of & #imj2 ZiCt =

i

_r

9

Q|7+
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HAI 810l I0C FZ2| 714520| Non-IOC FZ2| 7}
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Panel A: L{7}4Z

QZQlo| THIE IOC FE2LS HEJ[HAHQITI? 25

<H 9> 7t4
= 01830l E=272t & HZE 2 F
%o wh 122820 gl B 25 A
LIEFGHCE L £ O“'°| t-
Z07t 1% OfLfel

| blm
20| tef Ak 7%

4720 10C F
2 122749] 7HH54

O|o|» Ho=z |_|. } |:|.

I0C Non-IOC F t-3f
1 sec 0.000307 0.000020 14.56
5 sec 0.000333 0.000022 15.81
10 sec 0.000340 0.000023 16.21
60 sec 0.000348 0.000023 13.58
300 sec 0.000365 0.000040 9.52
Panel B: Q7IAZE
I0C & Non-IOC F& t-2k
1 sec 0.000574 0.000141 4.40
5 sec 0.000626 0.000181 416
10 sec 0.000647 0.000196 3.98
60 sec 0.000695 0.000214 3.73
300 sec 0.000647 0.000243 3.28
Panel C: S7}42
I0C Non-IOC F& t-3f
1 sec 0.000359 0.000050 4.79
5 sec 0.000377 0.000058 4.99
10 sec 0.000386 0.000061 5.02
60 sec 0.000418 0.000064 4.65
300 sec 0.000452 0.000064 3.56
Panel D: L7}
10 Non-IOC F& t-2k
1 sec 0.000266 0.000015 21.08
5 sec 0.000295 0.000014 20.60
10 sec 0.000305 0.000014 19.68
60 sec 0.000308 0.000014 18.13
300 sec 0.000305 0.000011 12.01
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Panel E: 2|7} A%

I0C =& Non-IOC =& t-af
1 sec 0.000604 0.000125 2.71
5 sec 0.000713 0.000165 2.43
10 sec 0.000752 0.000181 2.43
60 sec 0.000833 0.000223 2.40
300 sec 0.000967 0.000251 2.13
Panel F: S7}A%
I0C =2 Non-IOC F2 t-24
1 sec 0.000293 0.000045 7.35
5 sec 0.000318 0.000049 7.38
10 sec 0.000324 0.000051 8.02
60 sec 0.000332 0.000052 9.94
300 sec 0.000315 0.000058 9.01
ZE2H2oz I0C F&0| Non-IOC FZ0| HIgl, Bj=FE2| L XM27t9|
TS O WOl 77|12 =FE2 4% %Mz 7tel Badts O ROl g
7= AOZ LIEIGCE O|= Duong et al.(2017)9| EMZAntQ} AX|st= Z{0|C}.
[18 21 QR HHSZH AlAE
of2fo] 1&e HLLAT} Ck2 Al FHA] 2EHZZ0IM 10C F21t Non10C F2 2240 Thef 229| 4 ()2

o
0|83t0] Aot LT 7HA4FHS LTQlZ Hooto] LIEHH AOICk 714542 Al I 28 (), ©), @)= Al

XE 122 23U D, 28 (), (d), e ANE 5222 EFSIAUCL

= = =]
(@) 7t4 & -1% (b) A7tHE -5&
0.00200 0.00200 ~
. A 10C 1sec (Call OTM) A 10C 5min (Call OTM)
0.00175 ® Non-l0C 1sec (Call OTM) 0.00175 - ®  Non-10C 5min (Call OTM)
? 3
§0.00150 £0.00150 . .
g $
< 0.00125 £0.00125
K K &
£0.00100 N £0.00100{ . .
] ° A ] A
80.00075 4 80.00075 { A 4
£ L2 e 3 i A A
= A A = A . 7Y A
8 0.00050 A A A ® N “ 8 0.00050 {4, 4 A A i A Taa A
& “AA A, v ‘ M A AA = ks A A ‘ AL L4
0.00025 Kbt ¢ Ll 5‘ by b s ~ 0.00025 { .AA oAl
o & s g“(iﬁé -y 43 0 ‘%ﬂ‘ ok .
0.00000 - 0.00000 '”-‘—‘—‘&‘—LLA—‘—"‘-‘—"A&-‘ML
o o o0 2 0° o o o2 0 o oo®
208 A 200 & @x"‘“ .Lmq‘\’ .quﬁ'“ 101“’“ 101“‘0 @&‘3‘“ 200 o 20 =8 208 =8 ,@1“‘“ 131“‘“ 0°

(c) S7tE= -1= d S7t4Z -5%



e=elel 1
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Bl = I0C

e 7[EAI7 27

T
0.00200 0.00200
A 10C 1sec (Call ATM) " A 10C 5min (Call ATM)
,000175 ® Non-lOC 1sec (Call ATM) ‘000175- . Non-IOCSmJn(CaHATM)A e
;’1‘000150 5 goomsm x
f:u 00125 s :‘:o 00125 ® e
& 0.00100 8000100
é&o 00075 A : N ;80 00075 { . i R L s
g .00050 " i o AA. gooooso i AAA A: A A AAA‘ Ay g0
0.00025 ﬂ“\‘:“f PA‘A}&“{“A‘AA‘[A‘“ ‘A:’: ;: 0.00025 AA‘? .‘A'AAAA: t“: A'AA“‘; s A“I:A‘A‘A ‘u’
. L] o
0.000229-.0‘)”“ Ng.se'ﬂ ﬂxg,c%'“g 10\93,1‘”“ 1@0,03"‘(3 1“10.0‘13 “7_3-0%'09 0000_;290 o™ 1&9,@9»““ 1@9.\,7}0 o I S
(e) W7H4=E -1x ® LHEE -52
0.00200 0.00200
A 10C 1sec (Call ITM) A 10C 5min (Call ITM)
_0.001754 @ Non-I0C Isec (Call M) ~0.001754 @ Non-IOC Smin (Call TM)
%000150 ;‘f‘ooouo- o
g 4 g A
:;o 00125 20 .00125 4
3000100 A 5000100- A
g g N
2000075 A, ) So.000751 A 5 o “A " AA
80.000501 a i “‘ s N " 80.00050 4, & i Aa L, s ‘A‘ i
& A o« AN, A A A
0.00025 A‘uﬁ" “‘A MA Aﬂ“&fﬂ‘ s [. oooozs-‘f“* AAAAAAAAAA“’ altas Ay L e ni;‘{
0.00000 A rhsents m—tl 000000 lememed - = o 5
—LW“" @x"‘“b‘x @x"w m‘BA’ m““ 20 20 o° @x"‘@‘\ 20 o“‘“qg o 11°‘°3A o ¢ 0o
(12 2 B27(7H 1222 E0l0] 2E AR 222 10C F21 NonlOC 52
oz PES = AME JHSZHe UIYUS AAYR LiErd Zolc @S B8
MOi| CHSHAMTH A[AHE 7tAB A4S HO|d A0 ZSH AAYE SS M1t FAGH
Al LIEILED UCH FHABAE AMSEZ| fleh AlZttAE 0= 1220F 520 Of
SHABH TIAISLD QISEl R9toE HEakE 2 K07t Yk 2HOE HO|X| YECh Lt
MZX| 5%, 10 129 A|AEE & AAYel SUHEEfL 252 F5t A0 of7|0AM
= Mt
J8s ShM & = AXRO| ® Ao AN A I0C FE2 Non-IOC FZ0f H]
o 713540 LA 2 A2 LIEILID QUCEH ML LA SHOIM EXEH 27+
=9 7HA5H0| WitE £ S7H4EL 2 A2 LIEHL QUCh Kok 7tA35 4
of AFOJ20| U= ALZ LtEtLID AZE & = UCL B27| T X=z5M2 07|
7t & et LMst=0|, QMo z FMTUI|L0| 7tHF5 0| RHS| SIHME EO|=
Ao 2 LIEFLED RATH
A0 e F= 20| RAQAXE LotE7| 2510 ChZur 22 HFdg|
EY
(categorical regression analysis)g 3ot 0] ZHOAM HH™HSE ET 4= I0OC F
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PI; =By + B110C; + B,Lag; + psMoney; + B,Option; + BsMat, + & (2)

T,
PIL; : 74454 (price impact)
IOC, :IOC FZ0|H 1,Non-IOC F=Z0|H 0

Lag, : 7FAZZHO| AlX} (0: 1%, 1: 5%, 10X, 60X, 300%)

Money, M2 MLL|A (0: 27t4, 1: S7H4, L7tE)
Option, : 2540[H 1, ZFM0[H 0
Mat, : SUT7|LO|H 1, OfL{H 0

AL Q0N FtAF A9 AXH7F 1201 H 2 Lagis 02 #1 5X, 10X, 60, 300X
F|5t= 7 CD|#H==0|Ct. Kok M| ML[LATL 2[7tAQ 32
Money;+= 00|11 S7}
10>2 4 (2)9 3=
olsl 27, AIXtofl 2ofsf 574, T{L|{L| A0
Lo R0 mef 274022 O|F =8dtH & 120742
2=(adjusted R?*)= 50.2%2 = =L|QIC}
IOC FEO0 &, Mo LU A O2[d 89| T
IOC &0 H|3{ 7t3540| o ZA LIEtLHD QUCH & 50 ML
Aol Cis 27td ZEMS WH2Z AlXt 1£22 10C F&29 48
HEAL A (2)0M Lag 0[5te| 2= C{H|#H==7 00] E[Of Af2FX|H H&= RS A
L ByQt B1O|Ct <H 10>0]| O|5tH By= 0.0052 LIEFLIT 1%0| £ZO|AN SO|}HK|
2XT Bi= 0.001622M 1% =FOM Folot A= LIEIGC OtEtA 0] E2
I0C F&9| 7t4540| o 2 A=z Tthe = Ut Yot Q7hAX0| CHsi A|X
Oh10x2 HEY 422 2MZNE H4MEXL A (2)0|A LagyZt 10| &1 O] B
O| A= B <EH 10>0(A 0.00030|11 1%2| +=FO0|A ROISHK| &2 A2 LIEIL
1 QUCH F AIRE 1X0|M 10X2 F7HAZ B2 714542 A7t S7H6HX|o 84

Moz QoletRlE YL

o o
o 3 2 12

N orr

4, L7tz

2L ZtZH 18 F&= 7Y Goj=S0|C <E
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Q=olo] NHIE JOC FE2 FEI|EHAH Q7?7 29

|
Ttotst7| 2/3to], M@0fAf RASH Chaah 22 HFY

Ol B 7H4SZAPDO| ofrHs 20l

glfiRdel 2HANE F2I3 HO|CL

o g8 FEx

ujn
J

PI, =Bo + B IOC; + B,Lag; + BsMoney, + B,Option; + BsMat; + &
" 1%2] $EN SAXCR RofRte ot

Panel A: 3|7 E2M Q0F

HEKX = 120
Adjusted R2 50.2%

Panel B: A==2| 83t

Y SHES A2t t-2t
Bo 0.0005 1.048
B; (I0C0IE=10C) 0.0016 5.043"
By (A|X=5%) 0.0002 0.427
B, (A|Xt=10%) 0.0003 0.577
B2 (A[At=12) 0.0005 0.895
B2 (AXt=5) 0.0006 1.196
B3 (H{L|L|A=ATM) -0.0020 -5.057"
Bz (HL|L|A=ITM) -0.0025 -6.318"
By (BHER=3) -0.0000 -0.074
Bs (Tt7|YoiE=017|Y) 0.0024 7.553"

=MZ2IE FEoHAE, MU SHME 7SN 7HE5H0] 7H8 3
O] & HMOID| L{7tA0| 7HY A2 A2 ZAEIQACE Eot M 2|0
ol | A

24
CHE AW 2o B3 7tASH0| RolotA 2 A2 LIEHRCh ofX| 2t

AsHS
AMte = XM AR 1X0|M 5ETHK| HHASZH0| Qo3 Fue FX| 81 Y

Hell, ez Z2H, WIILABRE, AMZE S 47kK] Helez 7| gyt Trdott
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I —

P2 A= olgist Zr|deite HUFHCZ JHASA0 Fdes 0jE A=
I

ke
XMEIC

b E
-I>+HI

B

V.IOC F&F2| ME7|Ht Hefjoj &

2 oM Aejxte| I0C F=E0| HEE 7|#He = ot H2QlX| o|fE Lot 7|
loto MZ A 2420f cis I0C #{e2fet Non-IOC F7H| AEL = Lt+0f, 242t9
S0 C{3| Easley et al.(1996)%| A X2 X| OS5t Easley et al.(2002)0] =3t [

2 319 BEE A0 ™M E 7 Ef=HE (probability of information based trading, PIN)
2 HOIDIC} Park et al.(2021)2 ot=0| FAIA|YZ CHACE 7401, 7|8, Q=02
228 M 7HX| EXXF S 2Hz2o) EHoH Easley et al.(1996)2 ¥ 2| PINS A A5t
QU= thef, £ T0|ME 10C £ 088 7|Z02 182 G 3 PINS 2%
Anrst sk,

(A2 3] A Ao FELE
Of2io] 122 Easley et al.(2002)0| A HA|st HEEHAETL 0|0 2 ME Gl HIYEHHKC| FELE
a0z LEHH HOICk OI7|M als et SME $50|1, 65 YAHE} L £Ad SE0[C
HeRte FRZE0|Y gy= HIEEHARIC| Hj=Z=0|H e HIFEH A =B LS LIEHHE
€p + 1 (buy)
Good /

1-% News

Information \ £g (sell)
oceurs \ . b
Ty 7y (uy)

o iaf . News

o information \ -

occurs Es i (sell)
\ Eb

| Crojot

Ed
Ef,l; = ?gl_l;_l

=
=
Cl
—=0F U&=

t
g

(buy)

(28 3]0M FEAHe 2t HYEAHY ZF ZOE2E

s =
2 2M0MEe CHSat 22 Lin and Ke2011)Q| FE 2285 ALY

1 HET7} gkshA| =lof| et Of4 9 Oj=20| A7|7F SASHAH S715t0 7|Z=9| Easley et al.(2002) &

Ho| QEHULE ASI0] Bl T AP 2524702l (foating point exception) HAC 2 9I5| 317}



Q= olo] MHIE JOC FE2 HEI|EHAH2 27?31

L(By, S; 10) = log[ab eMi—tmaxt 4 o(1 — §)eP2r—Pmaxt 4 (1 — o)ePs—Dmaxt] (2)
+Bt 10g (gh + P—) + St 1og(gs + U) - (gh + gs) + hmaX,t

h;, = —n-B; log (1 +u/ey),

hy, = —pn—-S;log (1 + p/eg),
hy, = - BtIOg (1 +n/ep) —Silog (1 +n/ey),

h = max(hy, hy, hs)

max,t

07|M B2t Si= 52 S0 =
EfLHD O = (o, 6, p, g5, €5)E ZYO| Z4+S LIEHHLE 07N aE OFF
2ot EdY =g, 65 Py YEI LU w2 2E ns E 2YRE W I
2AS FELE, epE HIEE 1EHXf°| O3k, es= H

£ 4 UEtHn 2 dFoMs B27(7 12299 A H%OHH 0 27 9AFH
2% 3)\I35ﬂ-77f7<|9| AlZts 52 E %IE =t & 70 FZH0)| i) RE+E ¢
of 20| 2ot O|F ofzfel Aat Z

Of LAISH Oj~E AHeln e Hejze 2+ L
bRy

—_

0

0

_|

Ok

N
42 AR UEE 24 02 RFIC

LMI6) = ¥, L(By St16) 3

<HE 11>2 §Mo| ZR0 DjLLA®2 T2E Z 6740 20| e} I0C F20

ofef HZE A Non1OC F20| oo HZE Hejere T2 = 2tzto| flo]

EIS 0/2310] HAMEl F122700 U7t PINT} B 242 BAsiol Halsh Ho|ct

o7|M HEHej=E PIN2 MA| FEZ L ChH| HEAHHXC| FE2LEol Hgz J
O|x| =0, CHE Ao 2fsf AHAtstCt.
PIN =—2¢ 4)

ap+eptes

O[M <& 11>0f F2|zl PINIt 23 B455 42 JMoHA dHER BN <&

HESHA| Y E= 27} LML Lin and Ke@01D)E 0[2{3 SRS Bo67| 98 HEE 253
42 HABIQICE BHD Basley et al (2012)2 SES4E ALBSHE CHA ZHHSIA A 4+ YU A

2 VPINS NSt ofX|2F O] Y2 24HEE KISt H=C.
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£ SMZB20| CyejN I0C F22
7

.I

11>0f =Hm o 2|2 PINS 4EHEH B= F
A2 A2 LEtLtD QUL

PINS [f2%|= Non-IOC £20| PIN BC} &}

<E 11> 2M Z249 PIN I 23 245

Ol #= 20194 52 14URE 2020 9Z10UNX|2| 12220 Y SOt HZAE SHA %S I0C FE1 Non

I0C FR2o2 FEot 2 ZZ0| OfelM 52¢tef D= 5! =FE HAZS EZ YLHe|Z A|Mo PINT #EE
5 Bash A0t SDITMZH2 AAZI2{0] ATMZ M| AT EL 5ZEOIE H2(F) FMS 203ict

M 52 PIN 04 6 1 €p €

I0C
= IT™M 0.388 0.206 0.505 116.072 21.504 22.368
Z IT™M 0.397 0.228 0.484 98.490 19.280 26.251
= ATM 0.236 0.271 0.518 703.991 397.290 360.715
< ATM 0.228 0.286 0.534 563.998 322.065 306.920
= OTM 0.222 0.294 0.551 860.956 413.825 422.907
< OTM 0.224 0.301 0.578 754.924 360.253 341.011

Non-IOC
= IT™M 0.512 0.169 0.545 32.386 3.401 4.131
= IT™M 0.563 0.148 0.646 39.253 4.765 5.212
= ATM 0.313 0.260 0.546 317.814 134.897 158.366
< ATM 0.311 0.249 0.508 252.506 102.834 125.668
= OTM 0.267 0.304 0.512 882.354 268.823 295.934
= OTM 0.261 0.302 0.563 706.419 210.052 211.879

MR Zof FelE ae 5t St FEI dlE &ES o0|ster, ITM Sxt
I 2|0 ATM ZZH9| 42 10C F20M O 2 A2 LtEtgD LIHX| S8E
9| Z< 1I0C =2 Of£0| CHah = ZQ=E LR

4 R ol 6= E0I0 ITM Z0| M3 IOC FZ0j|A
QD LHHX] CHY 7HOl EMB=0IM= |23t Xto|7t gict o] HEE SMT=1t

A

Hi-o™ = Tl = (=) —|J_.'
I0Co|7ot= 2 20| Bith= HOAM M2 0.5 2YoM Folet Xo[7t gl= Zat

A O
7t LigtEe A2 = 249 2ot el A0l2ks AS ofb|ettt.

HJ



Q=olo] MHIE JOC FE2 HEI|EHH2 27?33

CHAL B Qo pe Hevt gMue 0 Herigxie F2LES LEed,
ITMI} ATM €404 T0C Z20IA E 3A LIEft T OTMEMOMES 107} gle
HoZ LIEtiCh

OiA W T AT EW Ul 5,9 e HIHRAYRIS| HAUEQ} HELES
2b2k LIER =G, Of41 Jjo] 84 52 85 10C F20M § 2 o= LEtta ¢
C}.

HoloiAY HEUMSE@I HEJl HERAY BEE) M2 10C0R0| o
B} 2 0|7} LIEILIR] S uhel, Muviaiate] F2PEet HH e HaRte| oj4 o
HE2s 25 HXoR I0C LM O 27Ut 28 HO2 UEitn Ut B
XoZ IOC F=Z0| Non-IOC FZ0 I:I|6H MEAH RIS FTE2LE ZHO|AMLeH A
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Is a Foreign Investor’s High-frequency IOC Order Informed
Trading?
The Case of KOSPI 200 Options

Byungwook Choi**

<Abstract

>

This paper explores the trading characteristics of an IOC (Immediate-Or-Cancel) order
and its information content by analyzing trade and quote data of KOSPI 200 index
options for the sample period between May 2019 and September 2020. Our empirical
results can be summarized as follows. First, we find that 56% of trades in index option
market are executed by IOC, and 99% percent of IOC trades are submitted by foreign
investors in a high-frequency trading platform. Third, the IOC orders submitted by
several HFTs simultaneously reveals herding behavior and the competition among them
is very high. Fourth, individual investors, who account for 26% of the total option trades,
have a 38% share as the counterparty to IOC orders, suggesting that the characteristics of
individual investors' orders are one of the incentives for IOC orders. Fifth, the price
impact of IOC orders is greater than that of Non-IOC. Sixth, the probability of informed-
based trading (PIN) of IOC orders is less than that of Non-IOC orders, but the arrival rate
of informed traders and the buying (selling) arrival rate of uninformed traders are
increasing as well in IOC orders. In conclusion, the IOC orders seems not to be based on
informed trading but to be an algorithmic trading based on the mining of lucrative
information from the order flow in a limit order book

Keywords : Market Microstructure, IOC(immediate-or-cancel), PIN(probability of informed
trading), HFT(high-frequency trading), Options

* The work reported in this paper was supported by the Korea Exchange in 2021.
** Professor, Dept. of Business Administration, Konkuk University, E-mail: bwchoi@konkuk.ac.kr



