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<E V3>l A Bo)E 2] o]F o) B 40| wisfol fsh HAJs}L gl
1
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Fol= Zfelei o) £2e 322 ol

e e 20l 68 EH = 2
29 MEA(VLT)Y FE 209 58 By 1E<XTR>7} S0l 27kt o=

e o] =9 S5 %DHE a4 o|F HF-5
= fache Aoz Yepdth, 3ol 72i7F FA] = HA

F54d0] 5?%5}9&9% %/‘] o 2|7} F&(limit order)2] H|ZE0] =& 71 EA}2}0]
o7k solyiA 2rtAme| erF At 2l 0 ' AT <E IV-4>9] (4)= 7HRIFA
AF A S (=CHJAFARAL Bt e+l =tg)/(A2tE X 2) = S5 e= 24T 2
Helel], Fui= AElFol E#UH FA2 FuE FA] o] ZHRIEARRS] AejH]Fo]
12.64% 3715t AS &1gd A, (5), (6), (7)9] Aol W2 ZHAL 713, 9]
=19 7gH| S B gAadt o2 Yehdt,

<EIV-5>= Fu= 24| o] 7|7ke] Ful = Aeiu]E Al Zof = oA (2=
7| MERR} AfH|E) S 7|20 2 £ ES Bl Tl 220 JaFS BAE A
Ch <EIV-2>, <EIV-3>, <H V4> FA e BAo| Fof = Fx] 717t ¢o] Joie
o]/ A%l 20% &= Bfu|, F H40] wap o tigh =Y AT A AL k. 24
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IV, o) FAlE o] chat A 24

<H V2> 3k X 2 7HH2Ed Hel 32N

N=3,934 ) ) 3) ) () ©)
|AC] |AGi| VR IXAC| |XACH] |XAC-|
4717 | 0.0047 -0.0049* -0.0057 -0.0074%%% | 00104 | 0.1654***
o= (H)EH] | -0.0060 -0.0009 -0.0165 -0.0321%** | 0.0002 -0.0158**
A7 R|X
ol () 0.0253*** | 0.0067 0.0378* | 0.0506*** | 0.0072 0.0626***
A7FEH(log) | -0.0012 -0.0054%%* | -0.0101*** | 0.0095*** | -0.0023* 0.0106%**
A2l e 0.0919%** | 0.0998*** | 0.1431 -0.1168*** | 0.0231 -0.3054%%%
e 0.1209%%% | 0.2418%%% | 04998*** | -0.1463*** | 0.1500%** | -0.1473***
R-squared | 0.0114 0.0105 0.0085 0.0517 0.0075 0.3808
<E IV-3> 3= 2X| BZ 28 EXM Hal 3|72 M
N=3.934 ) ) 3) “) () ©) 7)

VLT VLT+ VLT- SKW KRT XTR+ XTR-

SA71ZFE] | 0.00727%%| 0.0075"**| 0.0025%**| 0.3669***|-0.1392 0.0607***| 0.0197***

SHEH)EY] [-0.0014%*  [-0.0016%**|-0.0007* |-0.0522 0.0299  [-0.0052***|-0.0046™**

FAZIZEH]X

0.0032***| 0.0035***| 0.0023***| 0.1258* | 1.1028***| 0.0164*** | 0.0110***
Zoh () Eo] 0.0023 0.1258 028 0.016 0.0110

Al7FE(log) |-0.0008***|-0.0009%** |-0.0009*** [-0.0301** |-0.8191%** | 0.0024*** | 0.0011***

& 0.1956*** | 0.1968***| 0.1036*** | 4.85107** [13.0796***| 0.0052  |-0.0412***

& 0.0450%**| 0.0425***| 0.0406™**| 1.0682*** |26.0413*** |-0.0318*  |-0.0026

R-squared 0.5037 0.4899 0.3175 0.0936 0.0399 0.4020 0.1716
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FohE FAET 2

<E IV-4> 3= SX| Wz G54 Het 9| 7E4

(1) @ ® @ () ©) ()

N=3,934
ILLQD SPRD TURN | 77 | S8742ul5 | 7172iEl3 | 93e7ems

SA1717HH] | 0.0629 0.0008*** |-0.0057*** | 0.0018 -0.0008 0.0025%* [-0.0052***

SUE(H)HY] | 0.0570 0.0001 -0.0063*** [-0.1601*** | 0.0405*** | 0.0455*** | 0.0774***

FAZIZHEH]X

- 0.1973** |-0.0004** |-0.0098*** | 0.1264*** |-0.0246*** | -0.0311*** |-0.0726***
S = (H)H]

AZFE(log) | -0.4407%%*|-0.0006*** | 0.0017*** |-0.0632%** | 0.0120*** | 0.0265*** | 0.0247***

HE5/ 24.0561%**| 0.1885*** | 2.0518*** | 2.2204*** |-0.6515*** | -1.3365"** | 0.0233

Aelgde | -2.3727%%*-0.0007

g 12.8244*%*| 0.0200%** |-0.0793*** | 2.3527*** |-0.2685*** | -0.6018*** |-0.5016™**

R-squared 0.1102 0.6807 0.4359 0.7001 0.5683 0.5960 0.4685

<H IV-5> 3= SX| ML /AR EY, +AE 54, 754 Het 27=2Y

N=3,934 FA 717w S = (H)HH] Sl R-squared
S0 %= (H) e
|AC] 0.0026 -0.0091* 0.03507** 0.0155
|ACi| -0.0067%% -0.0120%* 0.0160%** 0.0119
VR -0.0030 -0.0043 0.0237* 0.0075
IXAC] -0.0095%** -0.0274%%% 0.0601%** 0.0598
IXACH 0.0092%** -0.0022 0.0127%* 0.0083
|XAC-| 0.16367** -0.0230%%* 0.0709%** 0.3825
VLT 0.0070%%* -0.0062%%* 0.0046%** 0.5123
VLT+ 0.0073%** -0.0054%%% 0.0046%** 0.4951
VLI- 0.0024%%* -0.0040%** 0.0030%** 0.3255
SKW 0.3585%** -0.0880 0.1676** 0.0941
KRT -0.2340 -1.1381%%* 1.6323*** 0.0411
XTR+ 0.0589%** 0.0004 0.0242%%% 04113
XTR- 0.0189%** -0.0002 0.0142%%% 0.1812
ILLQD 0.0581 -0.0110 0.2132%* 0.1099
SPRD 0.0009%** 0.0004%%* -0.0009%** 0.6827
TURN -0.0046%%* -0.0020 -0.0146%** 0.4365
ZNRIAzHH]Z 0.0056%** -0.2571%** 0.14687** 0.7897
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IV, o) FAlE o] chat A 24

2 498 A=Hog HojFal Qrh, HPEH_, Battalio & Schultz(2011)9} Grundy et
al.(2012)= =7t SA = A Sl el tieko = i FA] FA1e] gk Agt
Aolgte= AE2 We il ot Fu= FA= AR slA| A2t dE-&4 24
A7} ol 7] wiioll @5]e FAA o] Y55 = a7 UeRdth= Aot At &
A gelqtz2 7t ] gg o] 7] wigoll Fuleet Fdet EAMHE 55k H Jlo] el
I8l o B2 2|80l £ Q5= w4 o

o]-_l

<AFHIV-1>2 3= 4] % F2A7 Ao /P84 e, 71854 &4, 7iE S
Al ELW(Equity Linked Warrant)9] 72fj5=0]& Roi&th, =7} HAIoh= g2 2t
FERZE 7HdES olg &E 712AY] Adg 22 U gholth®

NEFA] FA9] A4 Ful = FR|eF §7 H2h7F 79 o] Rojx| 7] gF2 o= LE
dr} f§-5/90] FH6HA] E2 7hedl A ER/gAe] Agto] SAE WA e AatE
JETh 74 ELWe] Aol e gule FA]7|13F et Aitia-2 71224 Az

o] 0.20% 4% 1%?4‘8}& R Al ST ELW7E Zuf o] thokd Sko g2 gt

AaZA HE AN FolE FA7IZ F AfeEo] F7He 592 Holx: o
o] 72744t Aelei 2] 40% 2 HSlet BUlE £ FAI 9
Q19| Aefu|Fo] BulE FA7IZF 59 Z7HUTH: AP B o), oo el

2l 3
SROR FEHUS M A 4 gk web, AERA g AeEs B2
o A% Bl FA0) 27 ofafo] Yaeln] b0 B HES Sk A
24 42 Aelofiol that Buji4E PR, FUiE 317K Eelds, ZUlE
F A9 o BolE ol A9l Tinj4ole) mARASE ALESle] ThESIFEAS A
etk

20 AAY(scale) 2Fo| & A2fstod, FA13-43-2 10008H, ELW+= 1008] &3 2ke = LFehfial Qlck
21 WA AEof tiet =9l AH2fju|ELS Fol = FA] 0] (20194 12 22~2020 3¢ 13Y) 44.2%, FHi= 24
717420201 39 169~2021 4% 309) 51.5%, Zul & F-E217) 0% (20211 59 3Y~20211 12€ 30%) 47.5%
2 LEepdTt
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FohE FAET 2

<32 IV-1> HEFA ME, 4, ELW 742l 0|

. — Futures(xl) —— Call/Put(x1000) ELW(x100)

08 |

06 |

04 \/\,\/’\f/\/\/\/
/\/

02 f S

2019/01
2019/04
2019/07
2019/10
2020/01
2020/04
2020/07
2020/10
2021/01
2021/07
2021/10

<HIV-6>9] (1)7} (2ol 217t BUIE 8] AF9] Hiojiiset Bl gol4 4] cin]
£ o] gt B4} AA o] glrh. wapHsol cist Aahak A 5}0] 7|e} w4
ol tet 2 Aaks ARk, (1)l EolE 27 Enjus, iuHE 8% 4] i)
b, AN Hojaso] Tapse) Apl Fue7) A2E 8 ALolu EA4Y
FOJ3 (+)0] Bt ettt (eI F4H47} 2] 0%7%, LA 4
WS, Trirols wANIER A9 EAH gol4o] HlEt FulE Fxe] BAH
ATHE AP ATke DA Aol A R BRI Qoksl At tlE A4

TF=E 4 e Uik Y] EA7E S 549 A dFE st avte

¢

= A F7HEAe BolE FAR R MR AElE F7PE ol B

oJth. <E IV-4>2} <& [V-5>0]|A] Zeleh vief Zho], Fufie H]Fo] IAY Jujer} &

)

ojgt FHoA o= FA] o]F ZHRIFEARAL H|Fo] A QT 7HRIFEA A= T4 H
72K uninformed trader) =+ #3712 %H(noise trader) = g 4= 7] w20l
NRIFEA AR HF S7Fe 7H R84 Aslistal MsAds 70 7HsAdol ot

[

(Subrahmanyam, 1991; Han, Tang, Yang, 2016). 8, 7§91 £ 242} H| 50| Z71ek4
= oJAlel(adverse selection) g o] WolAHA] f-54d0] 7k 4= Qlth(Glosten &
Milgrom, 1985; Berkman & Koch, 2008). &0Hx A7} 7FA &84, S E-E, 7
goll BIXl JFF2 FulE FAZ Qg 7| HEAA}L Z-2 YR AR A FHRIEARAL
Z-2 T EARY] F7telA vl At 4= Qi

off
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EH
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<HE IV-2>, <FE IV-3>, <E IV-4>2] FA0f| 7HRIFEAA} 72fH]|F
Ato] 1 (4) <H [V-5>2] B o]l QI Ex2} Aefu] &
Axtolth, <HE IV-2>~<HE IV-5>9] ZAufe} v wdt oj, —T’—UH =
HS = gol/d 39l timd o] mapio] foj/do] 2
H]Z0] Al47t EAF O R 9|8t Aer} th BHEL; E
gel S71, A, o] 7T, Hl-5/d 2 7k AHAFARAY
U 7h5/d0] ke A S HolEoh

rE

rE
N D

\l
-~

ol
o

ol et
ol
U U
AN
_}l_‘
ol
2 2
ol Mr Mz
1
ol

2
)
in)
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oy
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=
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o
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<HE IV-6> FAME Halit 72! 72HH|F Hate| I 2| HEA

0y 2 ® @
=A7IRE =A7IZE
AR | Eex | A PIRE | Eeix | ARk =A7IRt
N=3934 | dux | gul=H) | oulx | goldH) | omlx | AN | ooix | 7RI
FWEE) | ERlx | BeH) | HRix | FUiEH) | HIE | 8°l¥H) | HIF

ool | FAdg | ool | #A4% | oo &l

) e
|AC| 0.0230%**|-0.0189 0.0355***| 0.0506 0.0225%**| 0.0207 0.0306***| 0.0282
|ACi] 0.0106 -0.0175 0.0224*** | 0,0758***| -0.0037 0.0771%**| 0.0031 0.0832%**
VR 0.0452%**1-0,0590 0.0246 0.0082 0.0276** | 0.0758** | 0.0016 0.14207%**

[XAC| 0.0462***|-0.0520 0.0591%**|-0.0446* | 0.0477***| 0.0213 0.0556***| 0.0292*
[XAC+ | 0.0069 0.0112 0.0153** |-0.0266 0.0077  |-0.0039 0.0139** |-0.0075
[XAC-| | 0.0465***|-0.0687 0.0570%**|-0.0440 0.0644***|-0.0132 0.0752***|-0.0277
VLT 0.0027***|-0.0020 0.0045***| 0.0025 0.0003 0.0218***| 0.0019***| 0.0172%**
VLT+ 0.0032***|-0.0027 0.0046***| -0.0009 0.0005 0.0227***| 0.0012* | 0.0216***
VLT- 0.0022***|-0.0014 0.0032***| 0.0027 0.0006 0.0126***| 0.0017***| 0.0087***
SKW 0.0881  [-0.2366 0.1477* |-0.5098 0.0239 0.7575***| 0.0122 1.0017%**
KRT 1.0952** | -1.5315 1.8167%%*| -1.2843 0.1890 6.7907***| 0.5264 7.1276%**
XTR+ 0.0120***|-0.0114 0.0223***| 0.0340* | 0.0183***|-0.0141** | 0.0242***|-0.0003
XTR- 0.0100%** | -0.0092 0.0141*** | 0.0216** | 0.0125**|-0.0108** | 0.0146***|-0.0023
ILLQD | 0.1831* |-0.1453 0.2008** |-0.0603  [-0.0111 1.6102%%%|-0.1324 2.2865**
SPRD |-0.0001  {-0.0003  [-0.0008***| 0.0002 |-0.0002  |-0.0014*** |-0.0006***|-0.0015***
TURN |-0.0080***| 0.0078** |-0.0144***|-0.0025  |-0.0156™**| 0.0454***|-0.0238***| 0.0629***
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FohE FAET 2

o gul= R EAY A3 FEA

<HEIV-7>2 F2 FAS0] i = B2 1 E ks 3o = A7]E-5(KOSPI200
gl KOSDAQ150 H )&%} H] x| 7]E-5(KOSPI200 2 KOSDAQ150 H|HYJZ5) 0 & L}+
of Z|AJSEAL, 27 A 22] 2fojef L1t Aol o] BAIA oS HESL At Fule &
A 5ol ke Aol oA Il A, Ful= 270 o] % 7 a8 1 R0l ZiAd
&0 HEAdo] Zrashe=A] RIS, 7HAa8/d A 89| A9 exld kg HojFal ]
t}. = A7l o]F KOSPI200 2 KOSDAQ150 H UE2-0] WAR7 | AJAI = A4
O & ZHAgh Wi Zapaeol & 27| Aot B4 &2 Q5] A oR J715t 2o
2 et fEA, StATE s 7%?—*4194785—1 B ANESEL HAN ST B A
g 7102 e, 94 $0l5 WAV e AISFolA i og A 7445 A
O = ol

<EIV--RH <EV-10-2 o= 2EA )3 Fohe 4523t uj2HE =)
HNAREN, 4O BEE, 954 WSS EEA 0R FEs k. BRI <
H 1V-7>9) Ao} A2 SASITh WA <k IV-8>2) 714584 A He| 42, Bl
ANEEL 234015 AP JRA St Batul o] ol A7) o] 23]e} F7ke A
o Uehdth kel AR RIS Zhashs 2102 Uehhr] A4l 5ol &
0% A7kl & < 2 %7 ﬂ-mm A7} 2443 02 Ve olefd

>

ooy

CEIV9>9) 04 SAS) ohit asiolE Foh A ol 25
T 0] 5 Wyl 215t} 4:0] o] of ot HiEol= 5o/3t wish}
) S, ohet < 1-1059) 54 Al e A B F2A oL
AhEBolA Azisligo] Z7hsH SAlo| BARAR|EE 27 o Uehdt,
Aefaa e F7He Bl Aele] Ao, ErhAme s ks QISR Rte] Bl o] 7t
Ashe 203} kel Ave 24 ZuhE Aol ahe R ARte) Aol F 7ot
<HEIV-10>9) (4)0l4 I3 4 Sck A, (5), (6), (7)9) Aol w2t Fol= 2 o]
F RREAR el 3o 3 U AFARAA AepuIFel 3714 S0 e

Jkﬁl

Ql

l_ﬂ
Dﬁ
>
~N
[¢] _[}?_l{
0,

. FuiE A7 7 aagel Xl IRt 2, 4§ A3 fE/dl niRl 9
< A2 S S4]2] G tig Al Aoz sk



IV. S A & atol ok Al &4

<H IV-7> ST S2M7H HE 7HHTE2Y, 54, £E EM Ht
BB o] H(B) | B2 o]F(4) | HIKA Z7H olF(B) | ©lF(A)
N an | A | | o | e | e | | Ak
H]Z|7H H]Z7H
|AC] 0.0963 | 0.0747 | 0.0871 | 0.0744 | -0.0092%** | -0.0003 -0.0216%*% | -0.0127%%*
|ACi| 0.0994 | 0.0744 | 00919 | 00933 | -0.0075** | 0.0189%** | -0.025"** | 0.0014
VR 02462 | 02272 | 02265 | 0.2514 | -0.0197%%* | 0.0242% | -0.019% 0.0249%*
IXAC| | 0.0687 | 00809 | 0.1121 | 00707 | 0.0434%%| -0.0102°% | 0.0122°% | -0.0414%**
IXAC-| | 01123 | 01156 | 01082 | 0.1016 | -0.0041 -0.014%* 0.0033 -0.0066
IXAGH | 01048 | 00964 | 01314 | 01038 | 0.0266***| 0.0074 -0.0084% | -0.0276%%*
VLT 0.0325 | 0.0274 | 00297 | 00234 | -0.0028%** | -0.004*** | -0.0051*** | -0.0063***
VLT- 0.0184 | 00157 | 0.0179 | 0.0146 | -0.0005%* | -0.0011** | -0.0027*** | -0.0033***
VLT+ | 00284 | 00218 | 0.0245 | 0.0174 | -0.0039%%* | -0.0044%%* | -0.0066*** | -0.0071%**
SKW | 1.0165 | 05843 | 07144 | 0.2805 | -0.3021%*% | -0.3038*** | -0.4322%%* | -0.4339%**
KRT 6.5886 | 3.5762 | 5.5180 | 3.2020 | -1.0706*** | -0.3742 3.0124%%% | 2 316%k*
XTR 0.0502 | 0.0520 | 00564 | 0.0423 | 0.0062%**| -0.0097%**| 0.0018** | -0.0141***
XTR- | 00169 | 00173 | 00271 | 0.0190 | 0.0102%*%* | 00017 0.0004 | -0.0081%**
XTR+ | 00333 | 00347 | 00293 | 00233 | -0.004* | -0.0114* | 0.0014* | -0.006***
ILLQD | 02414 | 00184 | 02385 | 0.0224 | -0.0029 0.0045%% | -0.223%%* | -0.2161%**
SPRD | 0.0111 | 0.0089 | 0.0100 | 0.0081 | -0.0011%%* | -0.0008***| -0.0022*%* | -0.0019***
TURN | 0039 | 0.0142 | 00299 | 00101 | -0.0097%%* | -0.0041*** | -0.0254*** | -0.0198***
<H IV-8> 30T R 2N M= 7HH7EY Het 2| HEN
N=4,098 1) ) () ®) ©)
|AC] |ACi| VR IXAC] [XACH] IXAC|
AZZ1ZFER] | -0.0075%%% | -0.0057** | -0.0165*** | 0.0437*** | 0.0269*** | -0.0040
A4HEYET] | -0.0096%* | -0.0124** 0.0026 0.0294*** | 0.0077 0.0048
A7 17 B x
A2 0.0079 0.0248%%% | 0.0374°%% | -0.0536*** | -0.0213*** | -0.0100
A7FEA(log) | -0.0033** | -0.0037*** | -0.0050 -0.0076™** | -0.0068*** | -0.0005
ASHE | 0.10057%% | 0.0805** | 0.1574* -0.0658*** | -0.1320%** | 0.0030
4 0.1765%** | 01897 | 0.3670%%* | 0.2657%%% | 0.2834%*%* | (.1259%**
R-squared | 0.0157 0.0115 0.0050 0.1045 0.0362 0.0020
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S FAl Tt B4

<E IV-9> 3= BEM7H = =2l E E4 Het 9| 7= 4

1 ) 3) ) ) ©) )
VLT VLT+ VLT SKW KRT XTR+ XTR-
ANZIEER] | -0.0011%* | -0.0019%**| 0.0004 | -0.2340%**| -0.7546™**| -0.0025***| 0.01127**
A2EAEH | -0.0005 | -0.0013** | 0.0002 | -0.1305** | -0.3826 0.0040%**| 0.0058***

A7 iedolx
A% BYE]

N=4,098

-0.0014** | -0.0011* | -0.0007 -0.0388 0.4096 -0.0090%**| -0.0097***

A7F5%(log) | 0.0000 -0.0001 -0.0003***| -0.0542***| -0.8029***| 0.0005 -0.0013***
ek 0.1992%**| 0.2103***| 0.0953***| 5.7524*** | 18.0144*** | 0.1566***| 0.0829***
34 0.0247*%* | 0.0222%**| 0.0230***| 2.1771*** | 26.4554***| 0.0136 0.0475%**
R-squared 0.4733 0.4800 0.2641 0.0871 0.0498 0.0875 0.0648

<E |V-10> 0= B2 H2 RS54 Het 2|72 Y

1) ) 3) “) ®) ©) )
ILLQD SPRD TURN | 7/AQ7eiels | Sd72uls | 717els |25l euls
AA71ZbEE] | 0.0014 | -0.0004*** | -0.0027** |-0.0034* | 0.0004  |-0.0057***| 0.0093***
A4HYE | 0.0930%** [-0.0002 | -0.0068%** | -0.0738*** | 0.0377*** | 0.0069** | 0.0325%**

A2kl
A% B

N=4,098

0.0141 0.0004*** | 0.0069*** | -0.0440*** | -0.0043** | 0.0015 0.0471%%*

A7k (log) | -0.1420%** | -0.0004*** | -0.0024*** | -0.0429*** | 0.0073*** | 0.0229*** | 0.0116***

HEX 0.3559 0.1997%%* | 2 2440%%* | 1 5178%** | _(.3390%** | -0.7306%** | -0.3317***
AdeAg | -1.9924%%* | -0.0013
A 3.9517%%% | 0.0144%** | 0.0291%* | 1.9029%** | -0.1693%** | -0.5459*** | -0.1725%**

R-squared | 0.2627 0.6776 0.4792 0.6612 0.6693 0.5760 0.4573

Al <H TV-6>0l|Aet n7k2] =2l 2, Zi e 27 = 3 7<4<‘>_1 517} Lpeppohel
=S| ek #EPo] Z75}A] P ZEo|A] E&lsHA

A7Hol| w5

ol ol 25kl 7 o] 9lc)
FHzeA] A2 e] 72 of Hof T Eu]i4-2 2712 0 8 B8 <& IV-11>] (1)
w2 ool Hatels A7t IR ShlEinh ZolE A )% FohE A hEEolA
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IV, o) FAlE o] chat A 24
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S FAl Tt B4

<H IV-11> TAME Heljet 7421 elH|= Hete| Hef 5| 2|2 A

€] 2)
70717 e o) x
N | e | S | AIZEI |
N F 4] c

|AC]| 0.0061 0.0596* 0.0095* 0.0337**
|ACH| 0.0189** 0.0929** 0.0275%** 0.0587***
VR 0.0287 0.0889 0.0314** -0.1277%**
|XAC]| -0.0501%** -0.0391 -0.0533*** 0.0060
|XACH| -0.0292*** -0.1039 -0.0219*** -0.0137
|XAC-| -0.0041 -0.0277 -0.0097 0.0076
VLT -0.0006 0.0030 -0.0004 0.0215***
VLT+ -0.0002 0.0034 -0.0000 0.0237***
VLT- -0.0006 0.0018 -0.0001 0.0140%**
SKW 0.0624 0.2345 0.0102 1.04627**
KRT 0.3439 0.6047 0.8766** 9.9705%**
XTR+ -0.0055** 0.0197* -0.0097*** -0.0133**
XTR- -0.0095*** 0.0137* -0.0109*** -0.0240%**
ILLQD 0.0083 -0.0291 0.0089 -0.1147*
SPRD 0.0005*** 0.0003 0.0003*** -0.0021***
TURN 0.0048** -0.0090* 0.0087** 0.0407***

ohx|eho 2 BA AR AN S Frsk] e AT FA9 AZLEolS EAIG

242 A ESert ZOlE Al Fo] 2 £2, Zolwrt 8olst £2, Fojwt AhE
22 B tjgFol] o] 4 A2 EEo® o|gd BHZAIE ZulE 24 ®
= RNl olal bt Aupt okjet thdet FadFo] 54 Holol ofs) Let
G AT 7H5 Ao 917) o)t

TolE 27 270] YFS BAH 249, TUE AHE T Zole G|y A
9] 2006 F412] Al7HE A% SheH R, BUE A F EE FlE Gol4 5}
9] 8006 A1) Al71E ol Zehzhe AEH0 R Al A|71Ealo] o] 9] bl Zit
L RA0R HES AGsI] 5U BAS AT TohE HEA) 23]0] G
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V. Zul e Al ool chh Al 24

A5k 4 fole sUe PR, e HASTH AZIEN HAaghS st o=, A
SHHAFEO] A7EE gk Aot o g HAskal Al7tEdo] of B Qtof X
S F4 2R B2 S Aoteto] FAT BA S ARSIl Sl SA] Za]eh BE A
Z2)o]] gt BE EAoj|A] o] Atol| A H1st Autel gAFst Aulrt ElE T Thgk BA]
H0] SAIA fo/d2 &% sheRith”
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S )Xo o 2] 2|04 Fiko] IA] UERE 7FsAd o] =ot. B4, Al AR}
o] oJgfo|c}, Zuf . BE| o) BL5)1 A|ZAIALS] o E = 24| o)A 0
o257 23120219 9L BB = LB AR AR7E ST vl ok AERA
A7} VAGEA, HEA f5A] IS F= QlolghH Zux A7zx|e] A

JeS AP 7Hsdo] Utk olo] tiaiAl: F71Al @97k 2 TET,
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40 2, Bolsr} S A4 Aok 2 A Al A 3
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ills 197), Wb B A1 H(099] Zalrol S i, T oi2lo]
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e O D e
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FohE FAET 2

(Bai et al., 2006; Nezafat et al., 2017). oJo] 2 = FA= ()] 24 E8S
St 7HAE & T §540] AT FAYSE £ E HhEo] F AR oY
o4 Aok

Zit40lg AL Carhart(1997)9] 4891 R3S 7|22 AASE 924 Za}4=0]

s

2
TO = S 4901 B2 ARl 7| h R, 7 A7 FA4l (momentum)
2 133H= 2§ O & Fama & French(1992)2] 3201 B o]l 4| 291-S 715t
oh.2 Aol &3t 89l iéiﬂli el Eof| ﬂio& 94%47414 =

B 9 To)E A7, F7HHE, A E 28 DataGuide 2R E] 15110t
T,‘f_/ﬁl TAS SPACS A QJ5F S7 2 HA AT A /\I:L/\] Zo] A7 HEZ= g o 2
Al % 240 1,79270 71%d, 3= T2 A7 2410l 1,8987] S50l 2ot

7t Bl 34 W AFEA

Z0lE ¥ Fulle FA]9] 7|t FEF ol whet F4]S ERFste] 2AR
270l et 2ol & F2] o] 7I7te] Fal = AH2fH]F = Ful e 8ol (71 HFA
Ap gl Ql=Ql B2t AejH]F)of| whf FAIS 57) 1F o2 FRIh

<HIV-12>= 3= FAY 7] -5YFE +6097HA] 9] 7|17 R 2up4el &2 5
A AFHR AARAL ik -4 (32 10Q)0]l FAG T FelE FAgS 227 22
2 o]Rojx 1 FuE g2 242 FuE F4 A AL (3L 13Y)oll o] FolH S
HEsto] SYRE EA iy o g At

U= FAIEA = B S50l tisll 5L Aol A=l 5 2ol E
Atolol| ’%ﬂﬂﬁlﬂ ZAE 7Fs/do] . o FA =X 7F F7RET oh2t F27PH EA
£ SEAZE 7V (event-induced volatility) = EA3c}, B k40 g2o] A4
20|47 4ow Z}220) 27k AF A 9} HEA] B2 7halel Ao FZ2map) aka
H7}Elo] W zatsols o] oo]a}‘— -‘H—rﬂ” o] 4}EH7]7 (over-rejection) =]
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2

N
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=
F(ADJ-BMP)& o]-&3to] A4 F2/d5 H7iettt.
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V. Zul e Al ool chh Al 24

HEdAE FE S o)X Ful= Au]Fol et 415 57 TF o' o] 7
&5 H|aska 3tk CAR(a, b= 3= S (E=0)E 7€ 2= a¥
T ES FA35H gholm, HT Qto) 3he A4 5o/ W7t Hel
SH(scaled) 210 Eolth. Ful = AeH]|Fo] 7MY 2 1EH)2 4
& 32 943120 B 60 FA 20 Fo] FAXOE G237 U(+)
e AzHlEol 7MY 22 1F(L)2] F-folle= fodt 50 &
oh.» 1 A}, gl Aziego] 7P & 1EH) 7P AR
ol Ui FA] -5ARE +5U7EX

_4

2 4'1 L

52
E’
iy

o
e,
N
X
3
ne
™o

r-l)ll'
o

1© M

~
M
T

o L ome T gk
=
Mo > of

‘r oo

N

N
o
=
rg2

N
4 &
19
1o N
iz o

=+
1o
)
lo
HU
i
o
-
iul

e
r -]
Y
i

u
o
)
X o
4
19
ruim
rll
N
4
B3
=
X
Jo
1o

%
)

F, B A Fo] Y FRA4E Fuj= FH 2K A

)

N
L
offt
)
ox
)
)
o
HU
Hir

2 4082 AFH BUE SolYS 7o E FBe T8

e} tha 2 At

£
e
we]
lo
.
i)
rlr
£
i
b
lo
.

24 o]} FHE A4 Q1 8- Kolari & Pynnonen(2010)5 #x3}7] Biaict,

25 —B—DHE FARA AT FE vFo] 22 FTEoA &(-)9] 2uppelEo] e A ol it o2 At
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FohE FAET 2

<E |V-12> 20jE 2X| MS =xM*xD

N=1792 | CAR(5-) | CARO,1) | CAR(,5 | CAR(,20 | CAR@,60)

A. 3O{= HEHHIE

O -2.64% 1.61% -4.51% -1.24% -0.86%
(-1.42)** (-0.86)** (-2.04)** (0.05) (1.67)
) -1.61% 1.1% -1.76% -0.38% -1.39%
(-0.95)** (-0.45)* (-0.69) (0.57) (1.58)
, 0.25% -0.19% -0.41% -0.08% -3.23%
(-0.26) (-0.21) (-0.51) (0.33) (0.61)
A 0.49% -0.55% -0.67% -0.72% -1.74%
(0.13) (-0.16) (-0.15) (0.26) (1.23)
5@) 0.80% 1.66% 1.64% 3.28% 5.75%
0.22) 0.75) (0.52) (2.07)* (4.76)**
- 3.44% 3.27% 6.15% 4.52% 6.61%
(1.65)% (1.62)** (2.55)%* (2.02) (3.09)
B. 301 20|14
D -3.63% -2.32% -5.48% 1.67% 0.92%
(-1.90)*** (-1.09)%** (2.36)*** (1.56)** (3.39)**
) 1.03% 0.49% 1.04% -1.39% -4.20%
(0.05) (0.06) (0.20) (-0.34) (-0.06)
, 0.45% -0.68% 0.06% -1.73% -5.36%
(0.05) (-0.14) (0.14) (-0.09) (-0.47)
A -0.11% -0.22% -0.50% -0.40% 0.56%
(-0.30) (-0.23) (-0.57) 0.17) (1.78)
5) -0.46% 0.93% -0.83% 2.71% 6.61%
(-0.17) (0.48) (-0.28) (1.99) (5.22)**
L 3.17% 3.25% 4.65% 1.03% 5.70%
(1.73)* (L57)** (2.08) (0.42) (1.84)
<E IV-13>2 7|78 Rz &8 SEHSE) ol He STVESE, A7
TN, FRIEAG7E HE, AL ErE SHHSE o] 839 thE3] 4] dutolot. F)
T ¥es FE AiulS@idA), aule 8ol/d(7] - EAAF E Q)= Q1 EA AL AejH
3)@IB)olH, N7t =2 He B G2 2017] ol 3= 4] -70Y F-E -11
U7FA 9] Gt = 1029 =S AlAtsto] o] &3ty F7VGES 3l 54

26 HAEHe 7150 2 HEsto] 107) 2B 2 e F 519 255E 004 971419
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T0URE 119 L J|FOR ARt AHEoe

FnGuided] 1071 AE|E 7|50 2 Basic}
<EIV-13>9] A AT <IE IV-12>001 4 eIgh ZAute} tix 2 Jeeth. Julie &
2| AT} AE (5 +5)9] 7)1k Atolol| Ty o2 Zujr Aafu]Fo] o FAALE

2Ige Hste] olg

V. Zul e Al ool chh Al 24

2

Fo|E7t golgh FAUS= 2apsolFo] A Yehdth
<H IV-13> 3k ZX| 2 FHEDRAUS 3| HEN

N-1,792 1) ) 3) @) )

CAR(-5,-1) CAR(, 1) CAR(0, 5) CAR(0, 20) CAR(0, 60)

A. SO HeHH|S
SOz H] S 0.0085%** 0.0028** 0.0082%* 0.0001 -0.0043
TV E -0.0432 -0.0461* -0.1262%* -0.1096%** -0.2939***
A7HEH (log) -0.0110%* 0.0012 -0.0077 0.0043 0.0206**
FEIE-AG7E | -0.0065%* -0.0007 -0.0049 0.0070%** 0.0266***
& 0.2391%* -0.0540 0.1244 -0.1272 -0.5939%%*
JZ Y Y Y Y Y
R-squared 0.0375 0.0590 0.0551 0.0702 0.0760
B. 30T €04
oz go]i 0.0042%* 0.0020%* 0.0040* -0.0028 0.0029
TV E -0.0504 -0.0478** -0.1331%* -0.1129%** -0.2843%%*
A7FEA (log) -0.0033 0.0028%** -0.0004 0.0089%* 0.0085
FRI-AZZE | -0.0079%%% -0.0012 -0.0063* 0.0075%** 0.0263***
& 0.0618 -0.0905%** -0.0461 -0.2346** -0.3135
| Y Y Y Y Y
R-squared 0.0268 0.0564 0.0493 0.0713 0.0756
<HIV-14> BONE FA7} 2ol gl Gake plx = AR5 mtolely] giah £4]

oft}. b4 QI et o), 7] 17 kxlof eisk £Abke] Hshatrt 2 A FolE FA =

~
oh Zole A F7kstet 20lo

oAl 21 w42 o] §3to] B Asheieke Zato] WA Aol gick

47



FohE FAET 2

& teieR ol8sio], 1A a8 e WAy
WSS FHE 5018 BN ES, FEHL ANSTLT HS5Y A TS ol I

o5 Waet BUIE WAe) MAMSE o] §lo] WAENE Hofs| HES Gtk 27}

N
1R, ASBOIA UTEA I3 ABE Rohur) ofye. of
2 %

=
=
9 $A% 02 folg AR Ak ool it o)
=7l=
o .

F54 Ao Z7ke BolE HlFo] EHH FB| 2W40l8S aAs)E 2002
Uehjo], 52 ME4 472 Folrt Golst £2e] 2740l8-S Z71Al7)E gelo
2 BAEt I8 Fol das BE 49 EAH gol4o] AlgHAolct
<H IV-14> 7HAg2M, R84, HE M| SMx 1ol &0 Cist e 24
N=1,792 CAR(0, 5)
ERNES axac] | axtR | atuRN | ampop | vIT
A. SOH= HelH|E
@ ) 3) “ &)
FujE vjE 0.0075%* 0.0074% 0.0060% 0.0074% 0.0017
SO = H|EX
Solma 0.0018 -0.0040 0.1121* -0.0020%** 0.2143
L0lH4 0.0666 -0.2741%* -0.1248 0.0075%+* -0.4470
FojERk 0.6792 0.1704 0.4355 0.5799 0.2336
R-squared 0.0583 0.0732 0.0646 0.0590 0.0578
B. 201 £0|4
©6) 7) ®) ©) (10)
Zuf = go]4 0.0042* 0.0065%** 0.0031 0.0046* -0.0047
o 8 o]A]
5 8ol -0.0061 -0.0224 0.1233 0.0007 0.3500%**
X Q01H 4
QI 0.0914 -0.2106** -0.0785 0.0015 -0.3690
TojeRT 1.1642* 0.6140 0.9163 1.0684 0.6416
R-squared 0.0544 0.0714 0.0621 0.0527 0.0580
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IV, o) FAlE o] chat A 24

ol = 2 7]= KOSPI2002+ KOSDAQ150 T Q)& Zof| tjafj A
o8 B2 A|4HY S5 HHY F5S H|wshs BHAo

- 1_.
S A7 7)E -SLFE +602871A] 2] 7|XHE A 2ol BS AAISTAL Rl

HJ rf

N
>
g
o,
O
i
1o
o,
o
:5
uTo
2%

oN
E
i

ofm
2
_124_
Jo
1o
ol
ﬁ
ﬁ
=

<]

5), CAR(0, 20), CAR(0, 60)= %946‘} | i% G+ )4 o= vEhdt Xl#ﬁd AS=
o] KOSPI200, KOSDAQ150 HYUZE T =0

n

3 ()2 ghe HolZth FulE A RgHo
2 7kE|1 glom, het ol 3% fAH B71He £ 8 g 4ot A
o2 shelgc}
<H V15> S0{E 22N M FAXupols

N=1,898 CAR(-5, 1) CAR(, 1) CAR(, 5) CAR(0, 20) CAR(0, 60)
W)z = -0.62% 0.55% 0.86% 1.00% -1.08%

(-0.09) (0.36)*** (0.79)** (1.24)%%* (1.41)%*

0.34% -0.95% 2.59% 3.00% 0.15%
KOSPI200

(0.39) (-0.27) (1.61)*** (2.17)%* (1.24)

-1.45% -0.75% -0.44% 0.50% 2.36%
KOSDAQ150

Q (-0.45) (-0.30) (-0.17) (0.59) (2.23)

_ -0.44% -0.86% 1.28% 1.92% 1.11%
HAZ=

(0.02) (-0.28) (0.84) (1.49)* (1.67)
KOSPI200 0.96% -1.50% 1.73% 2.00% 1.23%
-H]HY] (0.47) (-0.63)** (0.82) (0.93) (-0.17)
KOSDAQ150 -0.83% -1.30% -1.30% -0.50% 3.44%
-HEY (-0.35) (-0.66)* (-0.96) (-0.65) (0.82)
ol 0.18% -1.42% 0.42% 0.92% 2.19%

(0.11) (-0.64)** (0.05) (0.25) (0.26)

<EIV-16>2 A 4T gujHpe} 71 AASE A7FEd AEILAZ7) HE AlE
ClnHSE SHMSR o] 835t t53] 24 Aifoloh. <3 IV-15>9] Aifeh= tha &
]2 Hol=d] KOSPI200 A4 Q] == KOSDAQ150 A4 gju|i4=0] Al4t= &
E20 g2 Z2£HA4T71CAR(0, 5), CAR(0, 20), CAR(0, 60)¥ W) 5412 02 -§-2J5F F(+)2]



ZolE Al 2
o2 ZAEh ZoE A7 4H7LE Sshs 2o ohjet Zolw A7) o] F Zut
grok ZollE 3|7}k F7te] AAAQ e rtE Loz, Ul Ahs b ot

e 7]that 4 i o2 A s}y sl FuhE 24 717ke] Tty

.
7 4ge FEEE oI, Beigst S70] £242 FUE A HE 209 2

g7t o] W AHE(2018)9) 7HA @ F SR g o] §9ith AHE(2018)
2 Az o) 234l B(RLFo|AE 712)S ThE BE 24| Z7ke] 23}l
tish 2l 2Alsto] A S AtEstal, AFEE Auo) o SIS Higrke] e
o] 235t ol & Ball &= FAIAHOIA Tjig7 20 £&4E 7|ci4el o] siet

542 e AL 71E 704 FE -11

A7} Uehdt), Zole 2717 s 7e slasks walt ok
4ol HES ATt ke

i

N
rl—r
Jo
1o
ox,
=)

27 <& IV-16>0lA4 Sz 235 7SS EL A7 23 A7 =A Uehd S3RollA A9
Stk

50



IV. S A & atol ok Al &4

<H IV-16> 30| 2 ERWH T FHE0HAUE 3| HEN
N-1898 CAR(-5,-1) CAR(0, 1) CAR(0, 5) CAR(0, 20) CAR(0, 60)
1) ) 3) @) ©)
Ay 0.0035 -0.0040 0.0306%** 0.0753%** 0.1408***
FVYSE -0.0369%** -0.0059 -0.0197%* -0.07237%* -0.3005%**
Al7FE(log) | -0.0030 -0.0042% -0.0122%%% -0.0306%** -0.0615%**
HFEIBAZZE | 0.0046%F 0.0022 0.0122%** 0.0133*** 0.0194%%*
& 0.0667 0.1121* 0.3069%** 0.8205%** 1.6251%%%
R-squared 0.0607 0.0420 0.1246 0.1061 0.1868
©) ) ®) O) (10)
KOSPI200 0.0132 -0.0040 0.0512%%* 0.1112%%% 0.1759%**
KOSDAQ150 | -0.0021 -0.0040 0.0186** 0.0546%%* 0.1205%**
FV5E -0.0370%** -0.0059 -0.0198** -0.0724%%% -0.3006%**
A7FE(log) | -0.0042% -0.0042% -0.0147%** -0.0348%** -0.0656™**
SRR 0.0042% 0.0023 0.0113** 0.0118%** 0.0179%**
& 0.0964* 0.1120% 0.3697%%* 0.9297%** 1.7319%%*
R-squared 0.0620 0.0420 0.1299 0.1108 0.1880
<HE |V-17> L HII-F9| F& Xl S0) Cfet JeF 24
N-1,898 O] %) 3) () ()
CAR(-5, 1) CAR(, 1) CAR(0, 5) CAR(0, 20) CAR(0, 60)
KOSPI200 0.0079 -0.0025 0.0513*** 0.1131%%*% 0.1695***
KOSDAQ150 0.0001 -0.0047 0.0195** 0.0588*** 0.1231%**
g7t -3.1004*** -0.5269 -1.9912** -6.7917%%% | 26.8776%*F
gﬁgff 0x 4.1576* -1.0324 -0.1165 -1.2357 6.7611
Fli(zﬂsﬁgz;(}usox -2.7486%%% 0.9440 -1.2195 -5.0648 -3.5625
A7FE9(log) | -0.0044%* -0.0044%* -0.0149%%* -0.0357%%% -0.0690%**
FRI-ARZE | 0.0044* 0.0023 0.0114** 0.0120%** 0.0192%**
& 0.1042% 0.1155%* 0.3781%%* 0.9579%** 1.8371%%%
R-squared 0.0638 0.0429 0.1337 0.1210 0.2027
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o= Al &3 BN

<E IV-18>2 Zult A7N7} A 4w EE 0] Z2ul4olFo| JFkS njx|= 2o o
o 24T, V108 S434 RASA, 302 ZH7 NF I ATEY 3
s, 27} olde] w5 £, THUE Aol

& Foh=el th=stele) 2 S5 9o Bl WS AR EH,
M as/d Hae 5 xR deAeolde foe A7 YehA] gdow) S
#5015 WAN oA AS7E F(H)) ZhoR o Tk Ak Aapt BERL f5
3 Hd#cﬂ*i—t—, AN E0] FSL4E, v AR Aades 240 E0| f
oJ5}7| F7tshe At A Gk £alate] Hslg ielshs 40 & #EAe] 7
4= CAR(S, -1)°lA] oI5t ()2 o= 24Hch Zue A7hs = 244 2
o) grdslof 40l g o) sletshe Ao sjAIE 4 it FhlE Wars7el A9, 2l
= A7) & D71H 2 2 (CAR(Q, 1)) ZHpo) Bol #A JFS F 20l lgh)
<H IV-18>7tH8E24Y, 54, HE 4o FXExutolS0) Chst Ig 24
N3 (1) ¥) 3) () ()
CAR(-5,-1) CAR(0, 1) CAR(0, 5) CAR(0,20) | CAR(, 60)
AJXAC]| 0.0142 -0.0549 0.0041 -0.0592 -0.0779
AXTR 0.1310% 0.0775 0.2200% 0.4930% 1.6795%%*
ATURN -0.3433 0.0571 0.6342 1.8388** 6.2058%**
AILLQD -0.6922* -0.0453 0.2000 -0.5296 22268
VLT -1.1533%** -0.2405 -0.6764 -1.5178 0.7083
FARE -0.0106 0.0084** -0.0111 0.0041 0.0139
AZO =R 0.1531%* -0.0482%%* | -0.0126 0.0026 -0.0266
TV E -0.0258 -0.0135 -0.0031 -0.0797 -0.3161%**
A7FEH (log) 0.0027 -0.0004 0.0014 -0.0039 -0.0066
FRIF-AZZE | 0.0072%* 0.0025 0.0154** 0.0068 0.0045
e -0.0438 0.0161 -0.0018 0.2206 0.2396
R-squared 0.2179 0.1686 0.2984 0.4064 0.5496
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Abstract

During the COVID-19 pandemic that began in 2020, the short selling regulations
in the Korean stock market has undergone many changes. As there are still many
controversiesregardingtheshortsellingregulations, itisverymeaningfultoinvestigate
howtheshortsellingregulations affectsthestock market,anditcan provideimportant
implications for the future regulatory directions. This report reviews major changes in
the short selling regulations during the COVID-19 pandemic, and conducts empirical
analyses on the effects of the changes in the short selling regulations on the price

efficiency, market liquidity, and return volatility.

In March of 2020 when the market plunged by rapid spread of COVID-19, short
selling for all listed shares was banned in Korean stock market. Though market
makers were exempted from the ban, even market makers minimized short selling
activities. As the stock market rebounded and market sentiments was stabilized,
in May of 2021 the short selling ban was lifted for constituents of KOSPI200 and
KOSDAQ150. The short selling would not be allowed for non-constituents shares

until the regulator amend the regulation policy for the short selling.

Empirical results are consistent with theoretical prediction and previous empirical
analysis on short selling ban in general. First, price efficiency decreases, the return
volatility and the frequency of extreme returns increase, and liquidity decreases
after short selling ban. Particularly, volatility of positive returns and the frequency of
extreme positive returns increases remarkably, which implies that short selling ban
might fail to eliminate overvaluation. However, interestingly, while short selling ban

expels institutional investors and raises the proportion of retail investors who are
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limit order traders, quoted spread decreases.

Second, return volatility and the frequency of extreme returns decrease and turnover
increases after the partial lift of short selling ban. Results for price efficiency vary
with efficiency measures and quoted spread is widened due to the decrease of retail
investors after the partial lift of the ban. Because short selling activity is lower in the
post-ban period than in the pre-ban period, the results of the lift of the ban might not

be as strong as those of the ban.

Our results in Korea stock market reconfirm the adverse effect of short selling
ban shown in the previous empirical and theoretical studies. Short selling ban might
deteriorate price efficiency, increase return volatility, and reduce liquidity. To design
the regulation of short selling, the regulator has to consider the role of short selling
in the market and the possible negative impact of short selling ban on the market
efficiency. Itis desirable to design step-wise regulation and to prohibitillegal activity
than to call a market-wide ban on short selling.
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