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Price Movements around Short Covering Trades
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<Abstract>

Using reported large short position data from Korea stock market, we studied stock price
movements around the short covering trades. We found a significant negative relationship
between the short covering trades and the stock return on the previous five trading days.
trading days. It means that short sellers engage in contrarian trading when they cover short
positions. Short coverings are associated with positive returns on the trading day, confirm-
ing that there is a positive transient price impact at the coverings of large short positions.
We also found that stock prices decline steadily in the 60 trading days following short cover-
ings. This indicates that some short sellers are forced to prematurely close out their posi-
tions, thus suffering opportunity losses. Particularly, when a sudden surge in stock prices
causes involuntary large-scale short coverings to occur in the short squeeze, the price im-
pact gets larger and short sellers bear greater opportunity losses. This study sheds light on
short selling strategies in practice and market stabilizing policies.

Keywords: Short Covering; Contrarian; Price Impact; Timing Ability; Short Squeeze
JEL Classification: G10, G14

* The present research has been conducted by the Research Grant of Kwangwoon University in 2020.

Choe is grateful to the financial support by the Institute of Management Research, Seoul National
University.

#% Corresponding Author. Address: Kwangwoon University 20 Kwangwoon-ro, Nowon-gu, Seoul, Korea
01897; E-mail: leehj@kw.ac kr; Tel: +82-2-940-8262; Fax: +82-2-940-8181.

Received: December 11, 2020; Revised: January 28, 2021; Accepted: February 4, 2021



Price Movements around Short Covering Trades

*

Tl gEAY 2 FoheH o] T A7

4 8 (deusta ap)
of & 4 (FeTstu Fas)”
< Q9>

B AT FER AR o TEE FoE AuAns
covering)7h 70 FA1501 53} of w3t F FAG0 R oWE FHY VA=A
ARFA AL A gk, B4, = 5 Fo At B
Qofu}, FulA A Ee] AekAle] (FrlEAlsh Bh7IAR) SFAl 557 el contrarian trades)E SH=
ZECRIE SRR PR DR HERRER) Aol Ve, FuEAM Habol] o
NAFAL B & AR o)F ANFIEE go] RS wol, FTUE FAAE] 1H}
AeAe T A8 Aol FNTANE Ak 1] ol B, ARA ok} Flw

Sl wlapur vhitE ARAGEATZ AN o 2 40 Ue
£Ag Feis Aow et o ATE A G
A7z, By ARAoR FANLS TESAL A AL

o

F

r

H4 o] ¢ @A, gFA FEAW, HAFA, 2F=, ZEAY

JEL £%7]3%:G10, G14

A A el oal] AFEAE. HE ugs Aeista

*
o

=2 2020 Feuistu wushs
Aedae) Al Aol A,
wx AT A2} Faw AEEHA] =U9T B2 20 Fusta F9diE 01897;
E-mail: leehj@kw.ac.kr; Tel: 02-940-8262; Fax: 02-940-8181.

rlo



S5 Ae 3 A #5078 13 (2021)

I

SiiEE A el B TS IRV WY vieske AdE, s Bk %
FAAZE F71 sbe dSehe A9 TS e dArrEel “HEES} 5 o= 7HA o
stebeh v W 7140l mirste] RSt omM Apols o= FARdEfo R ARRHETE e
HEFF2el tigk =g 7FsshAl s witol Al frede ekl AR ARE
F7 el 2148] HEdAlA Ae] 7PARAY5E ol AR JAE A JtHBoehmer et al.,
2008; Boehmer and Wu, 2012; Diether et al., 2009a; Engelberg et al., 2012).

a2 A gl A FAF] FvlE(naked short sales)7} FAH o] 917] wjio] Unt
Aol FulwE gFHHAYYS weA] Fuleid et meka, A gAE T e
A, & dAFhAAE a3l T2 AFdst § Fvi=sh= 7 (short selling)eF 52
Aol A sl 2= %]'UH‘/I:(ShOFt covering)dte] t=(thah) EAAS FEs= AdE
npAof M| 2A FuIAEES Tk, oS g8 91‘:} % ETeka dE
?ﬂ?k— i“ﬂﬂﬂﬂoﬂi =3

S A
LR Wb} e FEe] AV F B FUCE FHIE
el 98 e %*4 b s oI FOAA, ol AEAAE] T AR A
PurslA ehsleh 71 ol FEW Ex AU, 9u EE 9F PANE 9AR Ans
AR FBANE AT FlolEsk glgl] MFoleh, AANE 4% FUANL
1

(NYSE, NASDAQ )7} Al&sh= €4 &
AFse F a9 gAANE o3 WE m 2
sfets AL EAZAAVE 53 ATH RAANAEE B setEek? @A gl A E

2
2
Kl
A
rlr
i}

E] A& #|(Data Explolers $)7}
A FAF= alow

N

D

!

OH (e el

ruE
2
X
&2
rlo
ox
=
o 2
_é
rEL
2
=2
k1
i

532 QAT WA e FAg el
= FAR) B A3 SAE WA AR H s ARISE P eR throldl
W 20004 38 SEASAETIA AroldA] FAL FWEE T AAA Eop
AVI 2000 62158 2AS) SHAle] s Aeol elel 583 Atk

thi AILRAAL S AEe] BHTATE S8 I FAE el Ae wew
AUE FIREAA AFAFA} Gl Aol AREATES B AL el

o

o o

RO

2) 7

N

ﬂ_l_,_u mlO

o
i)
ot
i)

W8 S 2> o it ol
A

3

N2

Fuj Aol &3 A E+= Dechow et al., 2001; Diether et al., 2009a, 2009b; Diamond and
Verrecchia, 1987; Boehmer and Wu, 2012; Beber and Pagano, 2013; Asquith et al., 2005;
Christophe et al., 2004, 2010; Kim and Lee, 2013; Eom, 2012; Choe and Lee, 2012 %] 2t}
4) 2FFFAL, 2019, $zo] v Bry; FEAEH, 2019, FE £AHE 7hed A3 sk
FEEA, 2010, FA7E DANGF, Edlolde AN RO AFE ok,

Christophe et al.(2004), Dask et al.(2005), Diether et al.(2009a), Boehmer et al.(2008) %-©]
A8l

6) Liu and Xu(2016), Savor and Gamboa-Cavazos(2011), Massa and Beschwitz(2015) &°] A&
=g

5

N>



Price Movements around Short Covering Trades

AEAPEH wkel Sl Aol § 27PF eiEdEs wrsok abr] miitel] 4 &

A= i 4 ARE AdRbllas Aol dRkrlaels Bl woksE 57w g
A2 detsr|7t oS 2l

o 5ol el e AR 84 ALl oo AR Fuiilal Bal Bl g
AEE &9 : %

= P2
Elste wet o]Zls &8 £ANE A5E FHT 7 A HAS, FEE A3
3}

Za FAAEE B A TR FheAdS A78a, Woo and Kim(2019)9]
S A A Y AKSE) Y] Fulztal HuztRE o] &8 vl dEfe] Fapd s B4k
Jones et al.(2016)7 Jank et al.(2021)& 247} UK 282 27013 =9 diotR I
Fhal FAAEE SAE Sl FAAATE SuEE =
AZFAFo A B AFE= 20169 6€ 30YH-EH 2020 39 13€7HA] Fuj=zkal WAL
Ao wet f7ledAl g Ao Sujtars Bagh Fh-Y
Sl dEA YL AAARL Fre} ojw st BAE ZE=A,
FAsh=A], o] % A7|F717t stetsteAE ATsklth O, 3
b dlo]EAlS o]gdle] FEERE T-1Y Fredaodd T Frj=das # o
T2 o] A Tl dE)E(ASIR) S AbEs e A d3S vlelslgitt
WA, o] AFeAE FEAe AHFE ke WAE BAEH FuiAAE JFA
FF 7 W (contrarian trades)E sh=A& ¥t daAT (Diether et al., 2009b; Blau
et al, 2012)oA= &} Al Ee] wAS 48] 3
ARQE S AL, o]E AR st ngrtE F2S BANAR 3T =

g o
rl
N

2tk o

=

E]5=2] 2]F38HBehavioral Finance) ¥ % £n]
AL FBalel A5A] FEAUE S, Frkeleto R o]ols i x| At
TP oR &85 B IAAS AS Bt = = vk o= FiA A v
AR AR SISl w, FE)F Wl & F PHdisposition effect)”’e] e W=

=
= 2P AR wekEnh”

ofN
I

[o
X

7) Shefrin and Statman(1985)2 FAA}S] o]9)s £ F&ES wg] da, &4 2 F
BHslels de)g #HoE wAsta o] 2 <A EF I (disposition effect)’dtil W s}t) o]F &
& 2Z=A(0dean, 1998; Grinblatt and Keloharju, 2001; Grinblatt and Han, 2005) 4] 7§e1&
AA7F AEaHe] S PEveE SAVE RaEHd

) AEaTE A Y5s] HsliMe ARSI Eo] ofve, XXM £98 FAHste oA
A A g ete] AAS d=3oF s}t AAZ Massa and Beschwitz(2015)% Grinblatt and Han
(2005)¢] Walo = FujA g Ate] Ao S(capital gain)g FAstY], Fu) o]F Frlsigew =4
Aol Eo] AAGE Fu|¥Exd Asto] TI1eHS Holu, ARAYAE 47 FujAAE HE
a9 Jgs Wkl TSI



Aol A o] FEAHE ARANE & F A=AE rEstaLat ok Fuj Aol
(uptick-rule)ell W& B]-&, J5dol thet FEHE, HF(H2h F55 o] FA4
o, o]lAs FHeta e el FARE 3% FURERA]lel digh AR AJE
(private information)& W3+ AR AYAY 7ol Eoh AR Frjert F7lelets
d &3l =771 A5A 7 (Boehmer et al., 2008; Diether et al., 2009b; Engelberg et
al., 2012)°4 BaEAet. grjary ARAGAPA sid F2o] g7k AIHE 22}
s Bak opuel, gt sjAEAY AR ARFYORE ST F2lo] AFIt HFEHE

7} ARl
d At w2 A3 4= 9tk (lamont and Stein, 2004; Jarrow, 1992; Stambaugh et al.,
2012). 7F40o] &5l &Y wf F7H]E glo] EAAE AL + U= WAt
g, suiAdE XA FAE A8 FUFEEE ATsior sha, sd FEo] XEEZYL
o Al A|EH= H|Zo] ARE Foto] w=2H 7] wio mjAtErE oz KL HiE=
797} sttt (Jarrow, 1992; Savor and Gamboa-Cavazos, 2011). 3wjzb7} <5317
(MR, FAYAAR| = 5ol oJal TAAS Z7] ARSI, A e dAlA 714

F70] AdriEhs Ag7Izke] Aupd wolsld 7hA It sjasuA F7F Ao
skered Aol

rpAEte g gl AN T JERANR FAHEE A £a9= AR FHEE
A = 7 FEER AR olF FURRAYE A FAR ARkl ool a7t
o5 A7)l spetsf o]eolxl FuAw A et ALAF 5 grjA o
QUFE HAPEA FE, SA HAe A FAS fs) wrh oFeh dAgle] daA=
THA AR o oldA e ATt EAEC] gl Zolth. Boehmer et al.(2018)2 F
AN TARFAES o188 ARAY HHe] FRANES AEF F A TR
F7HEA Y B4, Liv and Xu(2016)= Ad4e] 71435 & s go] 52
TEE AT FHOR BA o5 A olF9] FUREANE LA o] dFdMRE
AN T ARANR FAEE A T ARR FAES A 2w Aol Al
A s BTN SulmAdAe] S G #E e Aot

T8 A SAAAE Ug 2ok 1A, dEAHE 2 FE-HY BES
FETOR L, AR RS B FE-VUY RS TR sho] 4zt
‘:H%’H }\o]’;.ﬂaﬁ%] Z]Zﬂ, %OE], Z‘]—?’—Q ll—‘zjiﬂ‘ﬂk‘%]“g( CARI 5 l]’CAR[O,O]’CAR[LZPCAR[.?‘SI’CAR[GJO] )%
TARSIE w1 A, A 57U FHRIEE(CAR ) FRwelAE &9 i
iz s des veh, griabse] FrrskEAlel A4S detetal Al 7t



Price Movements around Short Covering Trades

o
=2

i)

[o

2

-

¥9,

s
RN
0¥

r (

N

)

[e]

A Gy} H o] ZI4=0) H(CAR, y, CAR )2 o]
%

§ e, 2l 7}21%%1% S 5 AT 48]
b %

)
B x

2

= SRR 9)\?(]“&, *3*%743“% JF%X] Boa ¢
T2 o] g et Ao] JeAE wAs7] flelA F ] E(ASIR)
L.(decile portfolios)E T3l &&d A5 +4 349
AT 919 AR e A RiAE o] FuiAlRERE ofu e} AdSkAlol e AE <t A
st Ao Ykl AT A0l gl eka] ol vl g8t Ziﬂi A E S
SAAS AAs] dEe] FAels @R, AdRAlell = 137} A S
TV Ao FuEAAS Aesttal 1] o]# T:‘r
2 S| &(ASIR, ), 21 A5 G70) E( CAR
o83t x} EEZET] S (Loser)et A EEZE] S(Winner)E %
FEANY FHO FTRAAS vlal A4St SIR, ASIR, | CAR o] R 9] 10%
TEoRE % dxt xEZT = A SAYIRT ue]Ee] vhxRl Fujial Hgto
A vRpA o2 FujEAAS e FE(EATF ) 0RE B o il SR, 3 ASIR, = 4
2 10%°]A 5k, CAR[ 5] o] 39 10%9 TEoz FAE &z} LEZZoE Az Fu4e)
Eol £ ot wol Aols A TRHREAY SR B ¢ vk 244, s
F A7) Eo] 2 AR YeRY, AHEA ek

14
ol
4
32
=
oz
r [
14
X

iy me L to

£

Wy of & oMt & oE of

T
il',

%

O
to
o mE u

(X}
& o
m

—

ri r
Ir
>

01-)4 -1

EEZelert Ad 9 AAFA] A, o
3 FujAkoE Sla) HApRH R WA £2A= FRA o 2 AAZH0| eht
o, FARE] B 2 78e8e gt

=2 FulRaEE 0.01% ]9l

o] o) Fzre] Fu s ke FES Il
L HlolHE 8ot 4, TREE Suide dsks Agsi getdivke HellA 71E
ATE g Al AAZ T dEgdTe 9 S e T dixktas 283
RS 1 FAG By Y A3k 8] gotelA| Xtk s FAAIRE
gas] dd92 FujadA Y S 3ol AT Boehmer et al., 2018)% AJA T FA|
oAy T)Eo] YN Fol T2 0.25% o) AN tiatR s A eRte] Eenks
i SHAIZE ATt 2 AFA7E ARG vERE, o] A b Aol A Fufj
A FHY FrHEAUdS

2 4% ATEAT AL STl AR ol A Sl
AdAre] 473} oo = g3

rEHrFJ{N‘rﬂéJ%—lUOPOrﬂ—UH
HF

& | #100  SE WO, Brden FHIAURE
SeI B9 B8 AREEAN 5L Aok BEE T Ao Ada
Fo AL oldlo} 2t A 24el e Bol % FulAes BEE AAATE A
s, Al 3gel A R dolEidlo] o @A FEANEAE A FHERT HIAE
deistel Ak, B D FANEE Aolset A AgeIAE JRAd Pl 77}
273000 g AR A%E ANST, A SRS AE aokeln ANFIS Al

(=)}



S5 Ae 3 A #5078 13 (2021)

Lol gk Agte vt nElelES dSskeA], SR GEA AL
2 —d %= AT} Asquith and Meulbroek(1996)2} Desai et al.(2002)+
7}z NYSE-AMEX®9F yaths 45k Fujztaln]go] 5 F2o] o]% folsA| W
ZI0)E-S YeRIthE A8 8ol5Q]t) Diether et al.(2009b) v A A7t AE 2] ot
HE sk, mgjo] Frkslehs dS3hs Wdstal, olse] WrHES xR IujANE
ghobar Btk g, A Rk e ARH S-S eestal dueE ol FARES

AARE R ARAYAL & o8 BHAFE AFE o]FoiFth Dechow et
(20012 FujFAARE] AUlZFA B &(E/P, B/P)o] W 2418 Fujdicrt o] Hlgo]
A BHaE o FuEAAE FAES BoF31aL, Christophe et al.(2004)9] A% 34
A AN E EA sk, SuiARAE AATA] F FURAAS dS56te] gtk
71 Btk Boehmer et al.(2008) tieg FuEE2] o] 204U FEo] Fl5H]
we Aom Hol yuiAYAE AEAGAR & F i, 53] 7| HFAAe] vz e
Sul7} 71 AR o] srfar 38T} Christophe et al.(2010)¥ Eom(2012)2 22} vp~u}
S - SRS Ak ofde|~EL] FAteld sk Al it S-Sk dake] it

Tuj7} e Fro] Frp7) v stell S-S HolFlrh Kim and Lee(2013)& L%}\]ﬂg
At FAAE Fularels FA4ske] fl=clo] thE FAFA vl folsiAl =
sHels AMe=

2 S WdskEAel e A% o] FolXt}. Bochmer
and Wu(2012)= svii7} 7P 7lss =80vke 5715 23l Diether et al.(2009a)+=
20051 W= SHO 71AIE A8l HAIs) o]% 554 Agixdgo] &dstA o] Fojxl oL},
I F2gelE} HgAdells 2 Wst §leS RolF3lth Diamond and Verrecchia(1987)
SujAlcke]l EAE A, FuiF GybAR] viieel] vl o e HEE sk Hol F
A 1Az =71 WAk 336190k Beber and Pagano(2013), Boehmer et
al.(2013), Boulton and Braga-Alves(2010)% 2008 =-§%171A @&¥ FvlegA = <13

A frE/dol Eolgal, Axds 9 AT e om S35 A Hol aheteiglon,
7AA 7)5 0] AstE e HolFUTh Choe and Lee(2012)= &=A17d2] FvljqtAlE
A, FulatATE e A e ASAI7IH, o] 2 ade Fula A ETh 3l
Agtoll A B A vepdthar 45kt

ghd, AME gk At € Feigtal e e o

zoly Zh2e] Fuey By 9 FAAEE o]83)] AT} Massa and Beschwitz
(2015 = T tHiWﬂ%: wAste] FEiARE ARtelele] 2 EAMS ¥ 'l HakEhi)
At g e Arstith Savor and Gamboa-Cavazos(2011)+=

ARnE FEEAY, A

=

o
o
als
o,
Oo‘t

O
)
T

11

3
Py
o
2
AL



Price Movements around Short Covering Trades

SARNAY TS - SANEE, T - SR vE oh ol® ]ls FAEdE
U=S B, ol TR AEANAE Al vE AR el dAdshd £t
&48 Erha 783 Boehmer et al.(2018)2 4 A A(TSE)9] Sl Extal FA]
AmE olgdl WY FHe FRAYS ATtk 25 W] AR T
Aol 7HA0] e s, ol SAR WE FiAdAREe] AP RS A%
Blolsd e BAstal slvkal 53t

s & F7PF Q8] AdSsl] TRl FAREA S S T ASE B A= QASlTh
Lamont and Stein(2004)& Ex141287F £& o) 13 71g F2lo] o A58 4= ¢9JeS Ho
TR, Jarrow(1992)= FAME7E 5 o diarE viFE AAIAR] HETAS doA

FAo S dod sl FAAHmanipulative traders)el] 2] FujFEA RS ¥EX]
FAAY Sk sk gl A 4 A5S HolFAH Stambaugh et al.(2012)%=
A7t &, SiEAA FAH]E dell Svizh 91550 B STl 239
Ak 5 5S BT faF|z=d] #3 A5= Liu and Xu(2016), D'Avolio(2002) 5l
o XY= At Liu and Xu(2016)= =27 =7F 2As7] flsird= A2 °Kcapital
constrain)s °F71& AXo] 7FANs F Al K(short sale constraints)o] ‘Aol EA)
dlloF Ftth= Aol ztsll, UE FE 156% ool o oe vidanlE 49l 10%
ol FEHoR fAFE FES A e AT = B TP 558

FI7IRE SpEhe ol iz Al A AARAE Ble] mig- Avks S Witk
%, Boehmer et al.(2018)2 & A A ®} 27 E5S o8l BRAH HA2] <
s AEs A%, dd SviAEe] A RS AlFEeY s HSs RSl es

Uit

[
4m i

2}
e

ut

E
9
4

A, FrEAA et FAAE S Aol = srliaatan B 5l A Alwme] dEE
A A7 % Atk Jones et al.(2016)> UK Z@2~ ~H19] T bl FAAEE
At FA F 5o ZarelEd e ARl Rt FEeviert DTS Belal
TA 9 BRIAET} GRS 2T 5 vka F483la, Jank et al.(2021)E L9
UL FAAETE it sj2Es AFAA AREAe] e E ot 74
3l

o

oopE RO 32 2 > % o oo

o Tl Ran g 0.01% ©]/4e) ®aro|fxte] Fujdas il =l
ZardlolHAlS &8sl MY AdE AEatal sANE FHe FURRAYUS AT
A e T QS I FAEY, A5 S84 Aksel oE3) Fhetel dad T
Hlsl o st dskS AeetA etk HeA 7EATE & A EHARH
53] A Baoy WA 71X 7E vlaA] grol gAY VA7) e i
A1ZS A3 Boehmer et al.(2018)9} AFEA S zt=t}



FAH el K=

—

g2

F3] =] A508 1& (2021)
3. B2} H o] H
3.1 SOEXDT 2 OH =2

el

kAl BRARe] Zhar |

R

[

11 9

<]

[e)

[

o AAlel o

=N

[

t A g 2ol A

pul

<

[e)

Eg=
iRy

T:]-;IL

e
\%

>

H & 0.5% o]

sfel v

S

I SANME AL
& v

HE AgH A208%9 2 @ 3o A

= FAAE A 7feolt) http:/www.fss.or.kr/fss/kr/acro/nsp/report.jspol A

- 3tk

=

o ol

e

[<S]
S

z‘gl_

7hete] 1

]

1
il

e
3

FujFaLE] o] 0.01% o] ol HA|
Y2

1

@
@

AEA G FEEA

178
&
(

o

109
g},

7ol
SER

bz
oA 7] ol

Zar
=z
FAH,

A

W&
s

7]

R

s

olEA By

P
T

1

1

Fhglo] 10} 91 ool ALt

=7 P20l M

1

k9
8l

A3 AL, 71409

A
pu

e

pel 97,

o

)¢l

el
)
=3
=
o)
=

o

o

Rs

OJ O]

|

AU} glol

Ry
ETF, ELW, DR

<

(2]
Sa

=
e &

=

tH, o5 F7EA7E §lo]

ZkHo] 10

°

FoioF

o

d 309HH Aleetar Aok o] AellM= Aol AlE

=

we} sejss) HakE) o] olse] 2ol Smwc

X

6

—_—

142

2 o

(2]
Sa

7hEete] 10

3

o

o] WA, 2ka

(2]
Sai

1



Price Movements around Short Covering Trades

ata)ol= 2t Fv= Aol 7|55

[N
]
8
L
v
=
ol
=
s
Y
k)
-
b
@
oy
@)
;
=
oy
=%
=]
0Q
[N

2 3 .
S dlgdel gt BAE] FlRart HAYS S, S FEE 7 o] Fo1A
Szt S S on gl gk, FelanE(F)o]l dAVIE olskel A9 Hal
OF7E oA 7] wiiEell, S esdar dHolEAlel= SAE5A Q] o] gt o] ¢
Suar AATE g, AAVE A2 4R JoR et Sl ES gelsigith
& B0, FaekEe] 20161 10¥ 10 Fwidar 25433F(Fan & 0.09%)E Hal
ST, 11~12960= Ful@dns Bushx ¢&Fa, 13Y9¢] Fulzka 15,5185 (Fan]&
0.06%)5 Hilslgith o] A4, 119 vlEAA Aol &43kd A2 Z(ASIR = 0.09%),
1292 ASAZ2(ASIR = +), 13 A4 Fojdart A= A48 A22(ASIR = -0.06%)
ste] AdgtHlolEAlS FEeIGlth AAlREy Baro) APl Fujgtan]Eo] 0.01% ©lstE
HolHs ¥ FulEAM o] AP HA F%e F wjiel 1147 1349

to o
N

e}
:?é
M

AL A&

dlolE Al &

FLol il Barolrt Ak Tzl Fujtados Fakek vlelge]r] wiizel],

TEHHEZ QR FAYE A3 dE FAAHrepresentative investor)7} A4 chaL
Z

°of Addell F7ken] e SulsE FA=AE YEde

)
1o
ol
ol
=
>
>,
o
M
1%
=2
>
ki
offt
me
ot
iy,
i
A
N

F
i
1,
32
o
lo ot
e
of{
=
ki
2
=

N
N
o
ol
El
o
k=)
B
4
_|>i
_|>i
N
X
N
I
© ¢

TolAE A Friestal BuAlerE AlgE 2016 649 309FE Z2u vy
3l Tt AHEA] 7] 270 2020 39 13974 & 909A AN LS 4]
7IZkez siglom, o] 73k B¢t FrlS AN B AT e F5 S AR
AFHR7E B Sk ReTs TAUY FEo= silth MEEH] AR, A5

AR 7| 2WFEKISVALUE)o A Falth A AFHE(ETE), FAY9HESAELW), T2

9) FHAA AYeke MERYTE i B SHPIE Ade B 0L, D] B9 1L,
AQFANE] A 2, vlEEA e 3% 68 71SH o] ;=g Bgate] AU
FolEA A ol %8 stotd 5 v,

10) FrhdaEo] PREFI9 AULS APFR ) FATHEAPDE F FAV ENT 5

)]
pos

10



S5 Ae 3 A #5078 13 (2021)

AGFA(DR)= Far o) oA A&jE 7] wiZol] FA It dellA Alestdlar, -
FASIAY, 719G A SIAHSPEC), AR 7IRAIAE - gAFs]ARe] 2412 Zbarr Ao o
EFE 7] wel] AUl 2Tt A BEESE Fe fUedA 7840, 2
A 1,296702 E38te] & 2,080700]aL, FRFEo] Fuj=
TE-ANY FETE TR 43711270, Z2EA A
ojth, ATz, APFRTEALS] Ao Aol = Q7] Wil frbsdAl g YA

wels) 24 AASGAR, F A Arke AR,

o
o1
N
X
o
(@)
(1N
N
-
e

o
L
of
©
Co
-~
—
—
(@)
N
==

o O
2
-
2
R
rr
E o
=
2
K
R
fio
2
=
==
ox
R
=
o
>
95
~
=
o
:F:
OFH
R
“‘i
%
ﬁ
}%
E‘i
of
=
Y
Ru)

1E(STOR)% o

HauAze wg Baug F5E I
el ge T-19 Fvi=
S & A ey

Lpro] AHEsheint.

okl

F o) 24 3LH] & (SIR ), =

oH

u] 3 5hH] £ (ASIR),, =

ol

| &5 H &(STTR),, =

5w 71 2 H] £(STOR), , =

EAG717E Bt S dan] &3 g EEu ] AAGSolE Ve <ad 1>9A
o} 4= gl%o], TR &S ok A B4 0.7~1.0%% 3L, FvjEEree 15
A F@~T%)0] F=HAH0.5~3.5%) BTt U =%ty FAYAE F249] 3]HEo] FaL
FujAlSto] g@Y] wie] o] T Aol IEH Foz WAL {flsHEAIFA = )
Zhavgo] 2017 Fkel 7P wmokthrh Ak hASElal, ZagAPA = 20184
SRbel] 7P =3kom, o]F dAFo® FhAsitr 20199 o] % EW A &A= FThg
Ao g2 vttt TujgdsH &Y AAGFolE & AAA fFAe A BEEAOH,
e gl vlE) WsAdo]

<E 209 <E 3> Y AdA & F U], fUEEAAA T5 7847 F 7270E Al9)s
71270 F&o], satt FE 129670 = 156702 A|€)3 1,14070 Fo] EAA7)7F =



Price Movements around Short Covering Trades
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1 220 021529 J|&EAHZ
(e}

N
S 31K %8 FE(non-reporting) ¥} WS 3+ FE(reporting) 9
Ty FEEAAUSE B8 Aot FEERE 7 W5 AAEEAS T § HudETy
R IFETY] JUAHFS AME T aF 1] Haw 2elE TAASIT Tl =Zain]E(SIR),
FuE51]8(STTR), A& (STOR), Amihud® =, 3] - S (Turnover), A FZA42AE(AR)S
AdH=E M, 719 E(Size), FHE7HA Wl A1Z7EA] HE(BTM), S8 54 (Volatility)> 9¥H =2
A& SIRS Fujezty B wel BRuy F5H Fuedus weEaag Ui v,
STTR¥} STORS F5Y FvlEANFS 4 FAHFET SAFAFE e v &olt), Amihude
S5 AYpS MY AT oR e ¥ 10%S 1A F@om, Turnovers Az #e ey
FAPZ o] AEdT VWARS S5 958 242 KOSPIA 49} KOSDAQAG2] ¢l &2
WA T3, EWARS Z2H o85S sgA| A Ads TR HyoER wa A&} Sizes
HFLE A7lEAS AT ghola, BIMS AHA=E RIS g A7lsdos e
o™, ¥MEAdL g A5 EY FEAAIL e 1% FAFTAAM, TE 5% FrelTEolA,
= 10% F5Ed AR o8-S ouldi)

i

. KOSPI KOSDAQ

Variable Class N Mean N Mean
SIR(%) Non-reporting (0) 72 0.000 156 0.000
Reporting (1) 712 0.664 1,140 0.624

Diff (0-1) -0.664™" -0.624™
STTR(%) Non-reporting (0) 72 0.345 156 0.087
Reporting (1) 712 3.939 1,140 1.591

Diff (0-1) -3.595™ -1.504™
STOR(%) Non-reporting (0) 72 0.001 156 0.002
Reporting (1) 712 0.030 1,140 0.024

Diff (0-1) -0.029™ -0.022™
Amihud Non-reporting (0) 72 6.001 156 6.052
Reporting (1) 712 3.220 1,140 4.400

Diff (0-1) 2781 1.652™
BTM Non-reporting (0) 72 2.279 156 1.474
Reporting (1) 712 2.040 1,140 1.030
Diff (0-1) 0.239 0.444"
FO(%) Non-reporting (0) 70 7.320 156 2.313
Reporting (1) 711 11.085 1,140 4.584

Diff (0-1) -3.765" -2.270™
Size Non-reporting (0) 72 24.808 156 23.828
Reporting (1) 712 26.569 1,140 25.350

Diff (0-1) -1.762™ -1.522™
Turnover(%) Non-reporting (0) 72 0.964 156 5.456
Reporting (1) 712 1.187 1,140 1.854

Diff (0-1) -0.223 3.602™
Volatility Non-reporting (0) 72 1.609 156 2.060
Reporting (1) 712 2.308 1,140 2.981

Diff (0-1) -0.699™ -0.921™
VWAR Non-reporting (0) 72 -0.055 156 -0.408
Reporting (1) 712 -0.067 1,140 -0.083

Diff (0-1) 0.012 -0.326™
EWAR Non-reporting (0) 72 0.017 156 -0.048
Reporting (1) 712 0.002 1,140 -0.012
Diff (0-1) 0.015™ -0.037
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Price Movements around Short Covering Trades

g A= EE7IE 5ot REEE] I )|
EXE Yepdith 9d B 4 S5 & S Al e E(A SIR) O] &2l
A L(Covering) T 0 E=x= 242 AHYNon-covering) & EF3}1, F 18 27 3] SIR,
ASIR, STTR, STOR, Am1hud BTM, FO, TO, VOlatlll‘[yE sk & F E 2 Ht 9] zpolE THA
(paired t-test)slT}E. ™= 1% §-95FNA], "= 5% F5FAA, "= 10% FolFTols] EAX o=
Froehs oujgitl. ZF W] AoEe <& 2>54 R k-a=

e A FulEAn Buddel AsAY Buds

O‘TJr 0 ”ﬂﬂﬂ Bus 3 7

N o= R A Bads
Max Mean Med Min  Std Max Mean Med Min Std
KOSPI 784 909 554.39 648 0 343.43 522 277.14 306 1 159.91
KOSDAQ 1,296 908 412.39 365 0 335.45 535 208.70 180 O 155.24

g B: ¥ul=da A3te 71U (Covering) ¥ V)3 H 119 (Non-covering)d o] 74

. KOSPI KOSDAQ
Variable Class N Nean N Mean
SIR(%) Non-covering (0) 611 0.737 872 0.736

Covering (1) 0.736 0.750
Diff (0-1) -0.002 -0.014™
ASIR(%) Non-covering (0) 611 -0.030 872 -0.040
Covering (1) 0.030 0.040
Diff (0-1) -0.060™" -0.0817"
STTR(%) Non-covering (0) 611 5.991 872 2.993
Covering (1) 3.253 1.367
Diff (0-1) 2.729™ 1.627°
STOR(%) Non-covering (0) 611 0.050 872 0.046
Covering (1) 0.020 0.018
Diff (0-1) 0.029™ 0.028™
Amihud Non-covering (0) 611 2.531 872 3.930
Covering (1) 2.554 3.997
Diff (0-1) -0.023 -0.067
BTM Non-covering (0) 611 1.877 872 0.680
Covering (1) 1.393 0.665
Diff (0-1) 0.486 0.016™
FO(%) Non-covering (0) 610 12.180 872 5.277
Covering (1) 12.077 5.254
Diff (0-1) 0.062™ 0.023
Size Non-covering (0) 611 26.817 872 25.646
Covering (1) 26.822 25.655
Diff (0-1) -0.010™ -0.009™"
Turnover(%) Non-covering (0) 611 1.522 872 2.451
Covering (1) 1.278 1.801
Diff (0-1) 0.246™ 0.650™"
Volatility Non-covering (0) 611 2.466 872 3.223
Covering (1) 2.429 3.139
Diff (0-1) 0.034™" 0.084™
VWAR Non-covering (0) 611 -0.185 872 -0.191
Covering (1) 0.020 -0.015
Diff (0-1) -0.203™ -0.176™
EWAR Non-covering (0) 611 -0.068 872 -0.062
Covering (1) 0.038 0.002
Diff (0-1) -0.103™ -0.064""
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Price Movements around Short Covering Trades
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Qe o 4 ATk FULFUNESTTRH FHAL&STORE FALe] 7134
e ol w3 frolshll sol, F7F3zL Aol ) )R ohlet AR
FolAYsE sl Lol & 4 Atk FRAL] 1B ke ol g A

H]
(Turnover), BEA (Volatility)o] A& Aoz Jeh} AstAH ARt 7130 A del

FEAol Am, WEH] FHES & = At
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o FE(ASIR=0)S o8 sto] 2tz ois) AP d o] 3 =25 (SIR, ASIR,
STORZ} AL A7, 9, 259 45401 5( CAR sy, CAR ), CAR, ), CAR 5 51, CARg 1) ) S
AT R 198,95870(242,10071), wiEat2 238,1547) (304,9047M= - = o],
AR oz AAANE RHishA] 2 HE4(543,0587N)7F Hargh FE(441,0587)) K.t
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5 Ae 3 A #5048 13 (2021)

CH 4 SHT d8Heid FHo sz FIEaY
AsAY7E BdE FE-AGAFE(ASIR>0)S FETOR sha, A g7t HAEA] Fe FE-
AALFEE(ASIR<0)S 2o 3tof 2zt dis) Aade] FvlEgE(SIR, ASIR, STOR)Y 33+
7'IEH?=_] ?‘%9] "er—iiﬁr‘nk‘o—]%( CAR{%,A]’CAR{().U]»CAR[l.Z]vCAR[s.s]vCAR[G,IO]’CAR[I.zo]vCAR[u.(,n] )‘% ;,‘:_’—4\3,“5’]—93\1:]—,
TAZIFES FESE AR Y SUSEEZT LY 5SS AFFER AMEE 7t
FEo dHZYFAES 13 F oRE S Vet FAE AEIALE e 1% FlFEelA,
T 5% FeEelA, = 10% FolgEolA BAHeR o oju]gt)

Variable Class KOSPI KOSDAQ
N Mean Probt N Mean Probt

SIR (%) i Z=(0) 238,154 0.771 304,904 0.815

EE(D) 198,958 0.856 242,100 0.896

Diff (0)-(1) -0.085 otk -0.081 ook
ASIR (%)  Z=+(0) 238,154 -0.026 304,904 -0.036

B 198,958 0.032 242,100 0.047

Diff (0)-(1) -0.059 otk -0.084 otk
STOR (%) i z=7(0) 238,154 0.036 304,904 0.044

EEa(D 198,958 0.019 242,100 0.018

Diff (0)-(1) 0.017 ok 0.026 ok
CAR i z=(0) 237,825 0.292 304,118 0.602

EE(D) 198,678 -0.340 241,658 -0.626

Diff (0)-(1) 0.632 otk 1.228 ook
CAR,,, fZ=++(0) 238,070 -0.087 304,736  -0.080

B 198,927 0.075 242,038 0.041

Diff (0)-(1) -0.162 otk -0.121 ook
CAR,,, i z=(0) 238,095 -0.127 304,700 -0.244

EEa(D 198,903 0.053 241,922 0.089

Diff (0)-(1) -0.180 ok -0.333 otk
CAR, i z=(0) 238,061 -0.063 304,567 -0.173

EE(D) 198,887 -0.055 241,863 -0.078

Diff (0)-(1) -0.009 -0.094 ook
CAR oy fZ=++(0) 238,010 -0.101 304,304 -0.194

B 198,842 -0.075 241,725 -0.171

Diff (0)-(1) -0.026 -0.024
CAR, i z=(0) 237,548 -0.438 302,642 -0.943

EEa(D 198,441 -0.269 240,562 -0.473

Diff (0)-(1) -0.169 ok -0.471 ok
CAR, 4, i z=(0) 223,760 -1.055 282,170 -2.187

EE(D) 188,551 -1.008 226,307 -1.619

Diff (0)-(1) -0.047 -0.567 ook

<R Aol & kol & A BFolA REae] ezt E(SIR)o] tjZt

X ’
TR WS TEAA ARANTE we] 2ATE o 4 Sk

=<}
gEae] Fuldmule o) Auw e s(AR o) 0,037(0.052)% Lhebdt) Aan
A

SIR
2 2F ARG, RaolRA A el JBAdst Fo1Ew)
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Price Movements around Short Covering Trades
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Price Movements around Short Covering Trades
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3, AP A 5 E(CAR )L D1olA D102 245 A= 7hadl, D1olM =
1.242%(2.047%), D104+ -0.651%(-0.816%)= 71=Fc}. dmjA A=) 214 5A48Y
F717) st EgE (Ao o] AHGSEE) ¢ B XS Asta, T A

52 (EAREN] ALFE) EARE FAAY F7hEnkE i o= nelth FuAs)

T
FehA] B A A ST R w AYshs o5 FEAUNE T Aolvh ARdd
TUE(UAR, ) )2 D102 255 SVl D204+ -0.132%(-0.173%), D104+ 0.374%

0.367%)5 7153om, ARIY A5 FAE(CAR, ) ol A %= vISzgk sfdo] et 71l
w2 7k} sl w2 7o) whglan, Ashlgs Al 7H4E o] e ARk

= & 7 ARUTE CARy), CARg o= U] o] sfiElo] #HawA] grof, A8 =
7hgmjel we 7S A 0] YA Ao AATE ARAY o] F 1~371¥ HFdz7}

& oAl &9 #h& Higlomn, D5~D6IA A
tigke]l AA= Ao et Frhamrt wol
Bt -1.200%(-1.407%), 607 F<F -2.753%
(-3.548%) F717F stetet o= el FujAHAL FrleeS SutE A oS3t
F7FemE & Ao Hth FupddiEo] 7Y & 2 EEZY D10 oF 2071#HY
5ot -0.641%(-0.689%), 6071ALY Bt -2.034%(-2.400%) F717} &tetal, FxA7) Aksk

%2 o
dlo

fll

n

9

-

A S 2 s 7138 Je Aor welth FuiAHAE FujaldlE AR AHAL]
S8 HolARE, AA3AY AloA = <53 2 v A9l A Hojo] JFgs W
Zow FAHT
43 SEY Dl J2Y FHe e

FEAYY o] % 1~37/ME 5 Tt st AoR Hol FuiAH A= FE 9
YA Hol2 Fu|ZAAS F7|of] HAtowH 7]3]EAS Fudh oR HRt o
A ‘=T ZE(short squeeze) 9 FHHE AF F5 & FRHAS 7FsAdo] Utk
"] SECE 225 itadls 7H s e SdU 9 ojggoz Qs FufFxx}
oA FARE= EXA HAiE dEHo=m AHoshH, o] AS- FujAHA] T Az

o= A9
4] Fob} F7h Al Ha, ANEoR At wAE S dnkn sl
D'Avolio(2002) F4thel ] Harele JBLY oz ShTANL vAE BojS

= 1
sk 79 ghfgketn]8-(cost of recall squeezes)o| At FujgelEo] Hol3S Kol

15) SEC website(http://www.sec.gov/spotlight/keyregshoissyes.htm)®] d&F<S ol#fjel 2t}
“The term ‘short squeeze’ refers to the pressure on short sellers to cover their positions
as a result of sharp price increases or difficulty in borrowing the security the sellers short.
The rush by short sellers to cover produces additional upward pressure on the price of
the stock, which then can cause an even greater squeeze”.
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Price Movements around Short Covering Trades

ARI = ﬂo + ﬁ1D[75,71] + ﬂzD[o,o] + ﬁ3D[1,5] + B4D[6,10] + ﬂSD[ll,IS] + /66D[16,20] + 57 Controls (1)

AR, = By + B\D,_s 1y + B, Dy0.0) 85Dy 5y + BaDy.0) + B5Dy1a5) + BeDyis 2o
+67DL[ 5-1] + 68DL[0 0] + ﬁ‘)DL[l 5] + ﬁlODL[G 10] + BIIDL[II,IS] + ﬁlzDL[m,ZO]
+ﬂuDW 5,-1] + BMDVV[O 0] + ﬁlsDVV[I 5] + ﬁléD [6,10] + 517DW[11,15] + ﬁlsDW[m,m]
+0,,Controls

(2)

AR € {VWAR, EWAR}
Controls € {SIZE,, BTM,, TO,, FO,, AR, ,, ASIR,, SIR, }

A (A Famss ARANY FHAS ek 5] TulE(DLsy ~ Dy )OI,
Doy ARAZ A 5AAU 19] S 23, 1 9ol 09 %ke 2 Hn]ugolw,
Doy Dusy Do Divsss ooy = 518 41 0.2 g olajgiet. whok A4aAe 240 5717}
Sl 4ol 5o ge nel A8 9 A1A%A0] JUTH 6, 7F del @S
JER ol ARAY - 20A2Y Bt FARAGSOIES ~6 8 AR @tel 5ul7

X

16,10]>

FaF|=R QIR ARAN BAYS W TR A S AR g8 A g
5AUYL FelEe] 49 1029 FH-AAE 2ES AEd &

hud

O] % EHOE] ‘Zi‘%gl a% Lﬂul i X] Xéé_]—%iq DL[*S,*I]’DL[O,O]’DL[IS]’DL[G 10]’DL[11,15]’DL[16,20]
AL Sdan]Es) gvldeinlEo] A9 10%018A 2 578 d FelEe] &9 10%<]
TE-UY Fds ARAY A0 AU R Aolstar, o] Zlo] AR Tl tiai =

16) 3FAE 2L Diether et al.(2009b)2} Boehmer et al.(2018)3} F-AF3}c}.



(B 7> BUENBO| O AIZEZ0) Bt 5724

7 BB DRAGEAFRS FENFE o, JBY FUAL PP GrEFE FaHgs
3 319 BAAvlelth D, & ARANY A1 5ANDe 19] b 23, 11 Sol= 0] ghe 2
PRl L, Doy & B P 19 gk 2k, 1 slel 09] gk 2 Hulmgoleh. Dy,
D[o,lo]’D[ll,ls]’D[]o.zr)]E %Oét:i_]_— Ho]—)ﬂl—o—i 2394'{5}9}@. DL T(_)_‘ Zl;ﬁaa] 'TOLUH;S.'F—H]'%, :OLUH}EL:Q'H]%, X—]l;ﬂ
5ARY ol Fo] 9A10%2) FE-AUY El sl FA A o2 AG Hulwisrolm, pw =
A0 gl &, FulgEn gl 49 10%ola, A4 5 FolFol a9l 10%2) FE-
Aeel Eiol sl FAT WAow AFF Grlwgolth. ASR & SFER] FHFL, SR, &
A FulnE i Frlol GRS vAE Aow SR AGTFR(SZE ), R

[¢}
o AS7EXME(BTM ), 3HE(T0 ), AFAAEE(FOR ), AAANY FE(4R S AR,
TuAHLFo] Frkl HR= IS AHET] 98] TGRS ASR, ) AHA S aeE
(SIR )= Az ¥z Y Ax simple OLS Ao, sid B Avhdgviel AAEaY=S
SAE Y@y AR Afolt). e 1% FogEol A, T 5% FoFTolA, = 10% F-2l5aoll A
BAHSE fFolshs ofnlgh).
#l'g A: Simple OLS

KOSPI KOSDAQ
VWAR EWAR VWAR EWAR
Intercept “1547 1477 -1.367 -1.307°  -3.38"" -3.31°7 -2.877 -281°
Diay -0.12™  -0.11™ -0.09™ -0.08™  -0.16"" -0.16"" -0.09"" -0.09"
Doy 0.24™ 024" 014" 014" 032" 0.32"" 0.6 0.16™
Dy ~0.05™  -0.05™" -0.04™ -0.04""  -0.03"" -0.03"" -0.04"" -0.04""
Dy, -0.03™  -0.03" -0.04™ -0.03™  -0.05"" -0.06"" -0.06"" -0.06"
Dyvre ~0.04™  -0.04™ -0.03™ -0.03""  -0.06"" -0.05"" -0.04"" -0.04""
Digan ~0.06™  -0.06™ -0.03" -0.03™  -0.07"" -0.07"" -0.04"" -0.04"
L, , 2117 1.95™ 2.78" 2.57"
DLy, 0.19* 0.25" 1.10™ 1.28"
DL, -0.34"" -0.36" ~0.24"" -0.31""
DLgy 0.09° 0.06 -0.01 -0.15™
DLy, -0.14™ -0.12" -0.01 -0.05
DLyay -0.08" -0.08" -0.05 -0.10
oW, | -2.27"" ~1.89" -2.83"" —2.27"
DW, 0.41% 0.52" 0.24* 0.36"
oW, 0.25" 0.20" 0.49" 0.33*
DWy 0.06 0.08 0.15" 0.10°
DWy s 0.05 0.08 0.05 0.08
DWyy 0.18" 0.107 0.28" 0.16™
ASIR 0.62™ 050" 056" 044"  -0.08° -0.16™ 001  -0.08
SIR., ~0.03™  -0.02™ -0.02™ -0.027"  -0.07"" -0.07"" -0.06"" -0.06""
SIZE 0.06™  0.06™  0.05" 0.05™ 0.14™  0.13" 012" 0.2
BTM 0.00 0.00 0.00 0.00 001" 0.0l 001" 000"
10 0.04™  0.04™  0.04™ 0.04™ 002" 0.02"" 002" 002"
Fo 0.00™*  0.00""  0.00"*  0.00™ 0.00"*  0.00"*  0.00"" 0.00"
AR, 0.00"  -0.01"" -0.02"" -0.02"" 001" 0.0l 0.00" -0.01"
Adj R 0.013 0.020  0.014  0.020 0.009  0.013  0.008  0.012
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Price Movements around Short Covering Trades

KB 7> Sf=42tol
S B: 48] 54

|’0||

PAZERSO 23t 2724 (A %)

KOSPI KOSDAQ
VWAR EWAR VWAR EWAR

Itercept-3.3877  -3.05 -3.29"" -2.66  -6.717 -6.32°° -6.60"" -6.30"
Disy -0.17""  -0.17"" -0.17"" -0.09""  -0.32"" -0.32"" -0.32"" -0.32""
Doy 0.14™  0.14™ 015" 0.13™ 0.16™ 0.16™ 017 017"
Dy -0.00  -0.00  -0.00  -0.04"" 0.04™  0.04™  0.03™  0.03™
Digs -0.04™  -0.03"" -0.03"" -0.04""  -0.04™" -0.04"" -0.04"" -0.04""
D, -0.03™  -0.03™ -0.03" -0.03™  -0.03"" -0.03" -0.03" -0.03"
Dyory -0.04™  -0.04™" -0.03"" -0.03™  -0.02° -0.02° -0.01  -0.01
DL ., 1.93™ 1.94™ 2.37°" 2.38""
DL, 0.19" 0.23" 0.80"" 0.80""
DL, -0.37"" -0.36™ -0.53"" -0.52""
DLy, 0.03 0.04 -0.25™" -0.25"
DLy, -0.13" -0.13™ -0.11° -0.11"
DLy -0.09" -0.09™ -0.17" -0.18""
oW, , -1.88" -1.90" -2.27™ -2.27"
DWyy, 0.43™ 0.50"" -0.09 -0.06
oW, 0.17" 0.18" 0.25™ 0.26"
DI 0.05 0.06" 0.06° 0.07°
DW,,, 0.06 0.06 0.05 0.06
DWsa 0.07" 0.07" 0.14™ 0.15"
ASIR 071" 0.60™  0.72""  0.48"" 0.50™  0.44™ 050  0.447"
SIR,, -0.04™  -0.04"" -0.04"" -0.04""  -0.13"" -0.12"" -0.13"" -0.12""
SIZE 0.13"™  0.11™ 0.13" 0.10™ 0.26™"  0.25™  0.26™  0.25"
BTM 0.00%  0.00%  0.00°  0.00 0.00"  0.00° 0.00™  0.00°
70 0.05"  0.05™  0.05" 0.04™ 0.09""  0.09™  0.09"  0.09"
Fo -0.00"  0.00™ -0.00""  0.0™  -0.00"" 0.00™ -0.00"" 0.0
AR, -0.01™" -0.02"* -0.01"" -0.02""  -0.02"" -0.02"" -0.02"" -0.02""
Adi R 0.019  0.028 0019  0.022 0.047 0054  0.047  0.053

e oy Eﬂﬂlﬁ‘/l\_(DW[ s DWoops DWsis DWis 0o DWiiisyy DWsae) ) S AL A (2)Y

443
B S Gomhy & B SAASE AR JRAES g0k 24 AALA )
FAe] AurAel £ANY of WA hEAS etk A4 Tt 35S AU
Az, e AGE Al A AR 62 R, A S B et Aol
E = AU} AAFAT J18E00] Ak, 4.2 Pl ke w Aolw, 6,~6, 8
e ghe o HEE 1Y Rolth,

BAAMCGE T> B 1, 3,5, 1), Do £0 ARE, D& B AFE 2 ow
ek, AR B Aot AdE 3 ¢ 5 Al dRANA Fh

ANHoR FHHe AAEAC] 9ee & & Atk 53 Frld 92 AL g
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