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Short selling is the practice of selling securities or other financial
instruments that are not currently owned, and then subsequently
repurchasing them in the near future to return borrowed securities to
their owner. Short selling can play a positive role in the market. It
increases market liquidity, contributing to efficient price discovery, and
helps to expand the selection of investment strategies and risk
management. However, short selling can also play a negative role, with
naked short selling sometimes used to manipulate the market.

During the global financial crisis triggered by the subprime mortgage
crisis in 2007, the financial authorities in many developed countries
implemented short-selling restrictions to stabilize financial markets,
protect investors, and aid efficient price discovery. Most studies on
short selling concern their relation with stock prices (returns), with less
attention paid to the relation between short selling and volatility.

In this study, we investigate the relationship between short-selling
activities and stock return volatility in the Korean stock market using
daily data on individual stock returns, stock trading volume by investors,
and short-selling activities by investors. The sample period ranges from
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January 2007 to November 2012. Three types of traders are considered: individual investors,
institutional investors, and foreign investors. We use several volatility measures: historical
volatility, range-based volatility (Garman-Klass volatility or intraday volatility), implied
volatility (VKOSPI or the volatility index), and conditional volatility, which is estimated from
the GJR-GARCH model. Three kinds of short-selling activity measures are adopted as the
major explanatory variable: logarithm of the money value of short-selling volume, the
short-selling/stock trading volume ratio, and the share of short-selling volume by trader type.

Miller (1977) and Diamond and Verrecchia (1987) suggest that policies that impose short-selling
constraints increase volatility in the stock market. Such a policy was enacted during the sample
period, allowing us to test the prediction that short-selling transactions as a whole increase
volatility in the Korean stock market. However, the daily short-selling trading volume was
found to exert a negative effect on the volatility of KOSPI index returns.

In the case of short-selling restrictions, it turns out that such restrictions serve to reduce
intraday volatility, conditional volatility, and the volatility index (VKOSPI), although the
effect of a short-selling ban on volatility remains inconclusive. There are two short-selling ban
periods in our sample period: the eight months from October 1, 2008 to May 31, 2009 (BN1)
and the three months from August 10 to November 9, 2011 (BN2). The sample data show BN1
and BN2 to have a higher and lower volatility level, respectively. After empirical analysis, the
short-selling ban was found to increase intraday volatility and the VKOSPI in BN1 and to
decrease them BN2, which implies that such a policy measure does not have deterministic
effects on volatility.

When we classify short-selling trading volume by trader type, the short-selling volume of
individual investors is observed to stabilize daily range-based volatility and the VKOSPI,
whereas that of institutional investors destabilizes such volatility measures as historical
volatility, range-based volatility, and the VKOSPL Foreign investors’ short-selling volume
increases none of the volatility measures.

The finding that the short-selling trading activities of individual investors stabilize the stock
market and those of institutional investors increase stock market volatility, whereas, in the
stock market more generally, individual investors increase stock market volatility and
institutional investors stabilize the market, is an interesting one. It implies that individual
investors have an information advantage in short-selling trading, considering that their share
of such trading volume hovers around 3%. This finding is consistent with that of Jung, Kim,
and Lee (2013), who report that the short-selling trading activities of individual investors do
not increase stock market volatility in Korea. Foreign investors stabilize the stock market
through both short-selling transactions and stock trading activity.

With regard to policy effects, we find that short-selling restrictions reduce intraday
volatility, the VKOSPI, and conditional volatility. The short-selling ban initially prompted
by the global financial crisis appears to have had limited effects, although the second
prohibition clearly reduced volatility. Therefore, it can be concluded that short-selling
regulations can stabilize the market if implemented in appropriate and timely fashion.

A remaining puzzle is why individual investors’ short-selling activities reduce volatility,
whereas those of their institutional counterparts increase it. The issue requires further
analysis, and is left to future research.
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S AN A e e A E A e AR FolA] AAskEA,
AREAPY ol A skl fict, gk AAle a0 S SehdA, 19804
15 FARRE B9 BAVES B gdistA "oy 2 adR RS S, HAkE
A=, YAHEA AR 5= 8 AR ow AASHA ol BAZE Ad7Rtel wet
FAARFEREE ofy e}, ARo] ZMrRR- ofF A Baso] Fietel whet AREARRSH
TR, AEANGSRE 2o fEell et ¥R, A=A AljhS Sk mA Alto]
=7} kol AHEAl 015 o =T she 2AE ufeith, AREANS} didols =<l
R EX} (foreign direct investment, FDI), 2|=+¢] EZEZ2] Q2 EXHforeign portfolio
investment; FPI), v, ©&7] 58745 Ad & 2 AEAN7F ZE Szt
A ARTEk= 1980 thol] AJRFE IAINE S22 AEA Aol 24dE 7ol FoXR3 o
= O A7 FolFl) shAIE, 1992d FAAPI S 71H 082 AHEAS T 2435t
o, 1993 = FAF A 570 Alglo] =i, 1996 OECD 7+l 1997
Q7S AZ| = 7155l 53] YER71E AVIE 74, A R @55 Aol
ThE QAL OIEAF 218 S84 19984 QJZQIEAAI= ) A HE AL, 19994
oA, o] AR o=l U 7103t 71 R RIS A2 AR} s At
wo} gtk

Skt AR o)A gl I 0](KOSPD200 A1E 9 -24A1R 0] 19961 9 1997 o]
7WVaE ol Az o R oo A Hh £, 1996\ 9 APl thet w7l tiR =S
EQSIGITED 11 o Fuf A= Sk o], 1998 THRE Ll5g-87|HolA S-8= .

ZANAAH (security lending and borrowing)= thojXHlender)7} A}AlO] AG51
7589 285 AR Kborrower) oA o] Ze- oFgstar, A= HY e
Hiekeh A& oFgRte =M sk Aielth thoflke w70l thalparR(rebate) 4=
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Atee Zidiskal 415 tiAksHA] Hok Adaks 2A RS BAskAY ey
FARRRY] dgkom Al A1 Hih AWANE 7 tiRR oA sk B
i o] ool WAE Ao s oistarl A kA Hrh

St (short selling) ek SAHAAZ O] YFL2A, FATAe] thif2 FA g =2
O|FofR|AL Qltk, AR} glo] o] FofRl= FUES FAIYE T (naked short sales)Tal
skl FA RS S3lA o]FolAl= TS AH)S i =(covered short sale)2al $itt,
ol 7 oz FARIE s SAE] Atk FA TR} Slles Aol Fast
Aeg jth 7R TS Akt SEshAY A7 F4 ol iRt Ak vz
T f5/de S7HI7IAL, AEA Q) AT 7] ofgith ESE FApEolL 9fRi vty
52 AHHAE A7, AHES doA7IH, 45549l AHEF(market mani—

AL e 2y TR Sl ANEEY] Te R orgd

i

O

fr

pulations)& A5}
Tie Qle}, e ar slEPEAle] Sl THASIRS: TIESIAIA ARl Bie e ST
Aol B9 S AT o ik, Z1EfA] oS 57k St Al AP
M} BRI S QA F5917] 7IXtelle s SAlsk = jich

20079 AMEzEQ] R7|X|AMEf|(subprime mortgage crisis) 2 SHEH 2 5917
(global financial crisis)7|7}F B9F B 27lo] g2 Foe A5hRs] 32 ZARAE
AN w]ate] A9 712o] 2P A S Y3 (Securities and Exchange Commission;
SEC) 7142 AAlECId 9130l = 3i=E SXIskL o, A 15U71A] AA7I%
o) 7ksslo] AdaAor FAQY FuErt 7Rs R 1eu 2891717 ofskERE 7
T TR QI3 HisA Sl 5ol thsste] Sl LS ARsisich £, 200849

7Y 2195 E 8 129714, 1971t F-gFol?) tiste] FAY] Fvi=S SR8k )
18jar 2008 99 179, A= b B FARAE HEF o] £X]+= 2008

0% 199058 109 82 Afolol AFYh WE FEF] e THES FAgon] 1 Fo)

2) BNP Paribas Securities Corp, Bank of America Corp, Barclays PLC, Citigroup Inc, Credit Suisse Group, Daiwa Securities
Group Inc, Deutsche Bank Group AG, Allianz SE, Goldman Sachs Group Inc, Royal Bank ADS, HSBC Holdings Plc ADS,
JPMorgan Chase & Co, Lehman Brothers Holdings Inc, Merrill Lynch & Co Inc, Mizuho Financial Group Inc, Morgan
Stanley, UBS AG, Freddie Mac, Fannie Mae,

3) 0]= SECQ| 0] ZIZZX|(Emergency Order)= 2008H 72 159 LHEOH, 72 20U0f HETO 88 120f WX = RACH,
4) Z710fl SEC= 22l 79971e] 28301 tiet SU=E SXIH, H2lia XFE= FI1e 4 A si&eloll et 1,00071 0]
a0l thet o7t SXI=AC
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F 3U(1+3) Qo TS slo] FAYFUEE FANRLE 1) S UEALS}
AAHESS] U o) EAH] Al FAl)RE Hagie)

G| A9, Z1Eel Fulwe] dhetel SEe A/ e, shAE, He) =
28420)7] 7|7He AX WA Z-g7H=A (Financial Service Authority; FSA)S FrjEg o138t

AgERt S Skl & SECe R g v SHAIE ASleigich 20089 9¢

18U 2009 19 16 Ate]2] 717t thaiix] ag==oll thet F7H42] e 32A) A (net
short position) NS FA|5}ct 1831 2008 9 23UEEH i 71 S-EF42]9
0.25%5 ZMSh= il XS 2R3t Afols Y FAES she 2215 A8t
£U0] A9, wlsolut G 2x|9F WulFolA 2008\ 9 2095E] 124 3147HA] 1171
ool thete] s SAIAZT

=229 2597] 7R E1, 0] - 9ieShs 2008 10 1945 2009 5 31U7H4]
SHES SRR o] e FA] A= Blggel 7heiA 20009 6 1957E] SiX[Zct
F7ISEARE 9 FZAsPdel A S69E sl 724 927l H715-EAPE Tl 2SR
207l gsto] it FAI2A]7F FAIEACES) ZR2APE o] wheh TR gl e f2]4]
o7 FAEAL Q7] e, 20099 6 1U7El= Hlgs=oll thet AYsm=r} 585
Zolct,

2011 8¢, ml=9] A7 est W A5 st e|al 9 A S] S f1R Sk
= KOSPI 577} 24| getstA =it 1A ag91¢shs thAl 2011 8 104+
2011 11 9971A] 87Tt 7k AAPE B EAEA A AFdEel thsl] RAjA o=
S AE SR AR o] GAoE T o318 suiEs SAIEAL Q=
ZFEiiet, 12ar 2011 1 10478 Hlg-g=ol thigt Sl 4] 22= siAl= 2AAIRE
Zg=o] I3t 2ARA = AEHQTE 223 o3 220 FulE 2] A1 20189
19 1495 E sjAEch weba o] ¢ 200849 10Y 195E 875¥7E, 2011 8Y

ARE WL, T B HlgeTol et et AW Sx=m, AW 54717t
ojofli= Hlggol thet S FARA = siAIEARE S50l thet SiAlRt 24]=

5) RENTIAL, Adhh 4 ETF, ELW, FA42 2 FOIIYNE SIXIZ 98t ABUES ofolz 583
6) 38701 hstAl= ojexio= 3iZsi= sIRIRNOl HRIBUER| ST IRIRNOE MUBH=S= 22, FYLHS
B A0] AFZAIRIREI0] RO Ko Bict

518 - AFAT



20139 119 1445H A= i,

T SR A et AHske], TojE A2k constraint, restriction)d}t FH%E 22(ban,
prohibition) S 1538k I @ 7} 9Ith(Diamond and Verrecchia, 1987; ©]3} DV), %
AR ARIAE ol tixk e, AARN SR, HEEE 2 HEIIPHE,
Slcha AREAIRY, HElE(up—tick rule) St 2= tiaARE-0] ojof st Frie
Alefe] Q= A, FuiASHARE i YR A Hinformed trader)olt}, &2 IR
AR 578 FHE flsiA sl ZARS Foh7]e 2ict FuiA A= 7t sl
ZAgsial Ak tiRkste] vestal, otz 717t sletsh S48 mslo] djoxioflA|
gghsfor 5b7] whzolet. Z12jar ofefgt 4] Sl BFollA 7|l oo Aeulgtrt
2 Aol FujeE HAIBH B Zlolch 12l ol#gt FHie Alofo] Sl= A
F5/8AHE k= HlE A2 Huninformed trader)= S XS F5HA] §HA Eick
weba] e Alofo] RSk B, AdHlgo] w25, HIAEA R vlsiA FE
Aol ArlFo] w71 wheol, sl FH 842 wrial & 4 Qlrk sAIYE Sl
A9 A B SR Sl SAE] vheell, HEARRRE AR Sl EA LS
He 4= Al He Aotk

Hou 3% 7434 S, ol sl ARt WA 54 2AR F4714 9] 2Rt
ofet F7 wsAd A F/delle H2o] e SniRbet. SPARE TR ) St
F7rerel BAol B3t AgeH AR Fujel sl Wt A4ES AdiF e
At & Aol sl ey Hedd el PAE AuEIA S Jejal 2
Aol FARAPE FAARARE A Wedel 9= nilte 71&9 A8,
2014) & RtFoto], FARPE FAA Y EE AR SV |2 3. oF i &
O 72 AakE mEshaA) divk R FAA AAS] et ohzt, Sl 54

el F84tde] e /del dishi= FUgt 24& stod, o5 o AT 23 =

B AT FAe cheat Uoh AAeAE SHEw 7|20 ATES A
sie}, el Aol ASEA0 R, St dlole, =y, myFadu @ s
5o thEa gt 223 AINAOAE B ATE okt g
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el A 71E AFES A F 7K HRE v 4 et A HAR, Fueet
F7HrolEe] Al Hst AFEolct F AR, Fraiwet AE A (market quality) T
Tt eysolrh

A et F7k0lE Rl o] 24 A=Al Miller(1977)9F DV(1987) 501 Itk

o)
r

Miller(1977)©] 7%, ©]7A%AKdivergence of opinion)o] EAJsH= o] Z£A]71A 0] o] w7
AR =TFE Aadict AR F4]0] raardef| Higsli=g), s2aapAe] 7 HES
oA FARE(RH) 1 419 7Hof| tigt 150 2GR (FF) 5] 23S VEhdth
A =eA0] THESE AR At F5 ofulshe, SIEeE oA
He7h AR g ougitt, ©7]H R Fale] FEaale] sl 0 mAEo] Q7] ufiEe],
aatdo] opaRAle] Hwrh Ax ThakE B9t opaate] Hwrh 2k it 420.3419)
9ol BlsiAl 7HA W] B Srfar g 4= Qirh Miller(1977)9] o] 2oflA] Fuie= 219
29 ty] ZFTAL 9EXROF o|EA]Y|: ITkS st J'|a Fujer) dhlEk=
7 ARl BARE = sl vk £2210] 471 STk wige], o AR
e s Han, whebA =oAL o Tk dRishA Hot, Ao s Fufes
Z20] PHIA L 0207 o] TA|7|T QAL QWIS HEIA|AA AL Bl
ik, Miller(1977)3= o= Alofo] EABR= 749, RAH HRHukgwA] oot ofziialel
A7k FAEEA, A7 0] 7L AR fAE. B8] 93T FA YRS Fue
Aloko 2 QI3 FA71A wg7E A} B Ak A M) Miller(1977)9] o 24 24
7HA9] Ws/dE AR o R AFEA] WA Fert 518 A vl B

AP 7Rl miell, eSAlo] odEate] AL iAo 22 ARl FHE

7) RS ABARSE 99 F AT 7|xohM THEES AYoln AFYS M=ot AL E CHE ST 23 0|EATEN
Hong and Stein(2003)2} Jarrow(1980) S0]| QICt,
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A7 o HiR gl Alefo] EAfel= - ARl

flo

S AeFo] AFHAE (private information)”7} 710 RIQGE= &0 v]x]= Fakol
Tt Atolrt, DV W2 Feld 7ol 7125 FaL Q7] wiie], Fulit= Alofe] HHEA
AHE AN = YA A7 Q] HOlE ZfshAl= Y=ttt DV Z3gollA= Fal=
Alero s Bl EANA o] SHiANRE 514 L, EARAER siANE & o, sriAe]
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o
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i)
A

Heh® DV g JA] 710 E ol dishA whFal Ale vk kAR Wikl
e U2 v Aok Sl Aokl EAsh: 7B, IR A RSl sl AR = E
HiAl=7] wioll, sriAele] FREa 0] S, 4 I Flol RigEe St
WebA)7] gize]] e 37 o sl wA19] A K SR st 5A=]
mhzell, AFETF APg7FA ol REgEs Siers oA S, WEAdS s ok weps]
S TR0 A, He g A e R TR gol s He, Sl Alefe] EAfskaL
7S] Sl E S
ok, 2o EARAEY v EARAREe] B glle] Fofshe B, R
of Bl EHA AL =0 vlgo] wpeba], Mg 919 7 92 Aleleolld 27E Aotk
DV= 3k o 45 7|2 Ao R ke S Aol EAsh: 785 sriA|efo] el
mhzel, AR aa o] S7RaTAL T8I & ol EAeh: 7 sl
S7HAZIA 2 Aol

el F=7hrelETRe] TAof W X2 H-E= Boehme and Danielsen(2006),

29, MBS ArjEoR 1Y ol Z7ts

[e)
HEde

rr

Boulton and Braga—Alves(2012), Diether, Lee, and Werner(2009), Doran and Jiang
(2014), Figlewski and Webb(1993), Henry and McKenzie(2006), o]&A4], ¥17]H, Ag2]

(2011) -5°] ik, = Fui=r} 7ol gl di5sE, sril=e] A=k Ayl =t

BFDVEE BTS2 SXI2E Boriclo] ZXfsts Z2, Sithel 2nie YIFHm UCk 3, HEIRHR A9 et
0 RIStz HEiR, HEIRIRI HEBIRIXDH L7} SAl0l BoziiolA HHIE|, Boprielel Yeagse
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2 ZAsickn TR S5| 25 Heol thet BojreHe] BHESLS JHA 0| s 4OiHOE of BAGH
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F7lrofEe] WE/del viAle FEl wet 2T dte F= it AP TAN
UL Aol Fpa o go] diEnh, AEES Uehlle WA Wey, Axds

a1 Q17| wjFolt}, Diether et al. (2009)-2 u]=12] SECS] Fuj= 4
GoPF AP o 9 mFeAE ASEANUY 22 S59171 oA, wi=e
SEC7} Sl 1A 9915 F05ks IO, STl 7HEIAES A7 9 F4E
(pilot stocks)oll tsiA HAA7 = e FAIE DAA 2R Aolgied] 10 o] Fvli=
AL LA et AR viRls Y= S4B Sl AT dAE o=
gobe FAE0] HisiA Sl 52 S7IIARL dEeEdie Fled gy Hsd

o= FFol gz A= et NYSEO| 555 UAIZA] Sull+tA] 23} 4100 tisfiA,
=2} (high frequency data)E EdjA AHE Ay} AZY o} dEHEA 0| Z7)st
Ao Uepget

9) BOH=} AMEBE IO HA0| &6t ZZo HEZ = Beber and Pagano(2013), Alexander(2008), Boehmer, Jones, and
Zhang(2012), Boehme and Danielsen(2006), Bris(2008), Chang and Yu(2007), Clifton and Snape(2008), Diether et al (2009),
Hamson, Wanzare, and Smith(2008), Hansson and Fors(2009), Kolasinksi, Reed, and Thornock(2009), Phillips(2011),
Jung, Kim, and Lee(2013) 50| Qict.

10) 1938 SOl A XS AEE 01 AFQ) L2 12510 S HIE YHI0IESH | /5104, SEC= 2004 62 E
Regulation SHOZ {5t &t F2 WE2 U=l 5t PAUSUHES| HE TIsgE HAlsks At Metel

><

15 wx
E841 BRSNS TP Yt YHst 189 S o
IHEIAES AAROR FRIsHs 2 SOIT), SECE T T4

=

St SEC?t SRO(Self-Regulatory Organization)2| S0HE
©F1/30f) thall SOz 7HHEIAE H[ste] TXIE Aot |
Qlot YFY717H Setol U Z2(Rule 202T-Pilot Program)= AAIGIRACT, DU X2 JO= 7HAHIAE X5l
X7 AEoIA HX|el ciyo| & STl ofet Y2 |X=7tE #Eote A0ICh, 0= do|El= o] ojYs! 7|7+
SO UUESE T SEC AR0| BOHE 7HHHAE M[ehS TX[S ZutE HEE 4~ UEE T/HNCR 018 4 U TSR
2007 79, SECE ZE ‘ZH= 7IAHAE K|S (short sale price test restrictions)2 HX|GIZCH T12iAf 19344 ZH
H2HH0| 2745t Rule 10a-1, NYSEQ| HEIZ(uptick rule) £ ElE|AE(tick test)2F NASDAQS ‘T4 7HZE|AE(bid price
test)’ 52 HX|Z|UcCt

LO
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Z29 Z§9712 SECE 20089 79 15¢, 197 tfE S8 diste] FA}] TuiEE
TA8R= W82 7152 (Emergency Order)& 33T} o] 2X|= 20084 74 2195
8¢ 129714 Mg}, 18]a1 2008 99 19URE 109 8Y Alolofl= mE Fg50
gt 3l =S FA|E %I}, Kolasinksi et al, (2009)2 $12] 197 -8l digt FAdsvi=
2|9} BE F550] et Sl AR FAAPFEA vl SR AT
i}, F 22| BE AEAS Atz oH, B3] Fule SRR s f5dS AaA7]aL

o] HRAL Z7MA)7)= Ao Uepgtt T8]1 DV(1987) 9] ol &t zho], Fr AR}

’

r‘i

ol

52 TfA|eko] 2AE uff tjoko 2] SAXRRS FH8El= Ao g UERdTtE Boehmer
et al.(2012)2 SECY] Fie SAI2A] 7|7k} 22| A5 7|7k A, g F41
7R 4] TRt e g RS viaslsit), Aszes, THARY, dFEY(intraday
volatility)!) 5-O& FAE APgFAS e F4] 4]0 tisiAle AzslA Aste=
Ao Ueltt, FullgA]7|7te)] dFHEdS B F7Iek=t, SulaA $419] g
S8 419 HE At f9HoR o A7 F7ksks A& UERth Doran and

Jiang(2014)2 sz A|eFo| EA5t=

o}

AL Ex}x}19] 1Al (overconfidence) 0] =& 11§
-5 (idiosyncratic volatility) F412] F715 I E7 == B3 AXGITE T1efA Fuie
Alofo] b= A, ILFREA0] 2 FAEE ARREA0] W A E o St
ol =, 714 sletEe o Avke A& ASAHE H,

Bris(2008)+= SEC2] 197} g-of| thet FAlQ)gul= SR o) tht chefet Jaks
SE]E BlaL T4l Hlwsto] AEEARE FT Bris(2008)&= Z1g2A]7F A o) %
A7 A1 19719] S GsHE shl Axgeo) St Tos AP
A5l Ao = et Bris 9JA] Diether et al, (2009) 9] WS webs thgst s
WS AAES ARSRITE1Y) o]2fdt A XEES] SR APEEES] S SfulRith
Bris(2008) 9] W& ¥l Aite the A5k RiiEl= A2e]ch Hansson and Fors
(2009)+= F=2] FSA9] Fullt= 54]717H2008d 94 18U+HEl 2009 1€ 16%) 3} A%

1) (YE 2WIHAT-LS AN7H2)/(HHZ7HE Ht7tH2)

12) square absolute return open to close = 100 X In (5,9/5C), 0{7|M 5= tAI”2] Z7Hclose price), S,%= tAIH2
JHAl7Hopen price)E LIEFHL} square absolute return close to close = 100 X In (S5, ); trade price range =
(5figh— glow) [ glish 04710 Slioh= tA|FC| FUIIALS, S/v= ZIMIIAS 242 LIEFHCE negative semi-variance =

ZI140180] B(-)Y mo] Bk posiive semi—variance = F7I4QU20] FH(+)Y ©Q] 2t

F=et F7heE W A - 523



712000 eallA, BellE BX) 34 % 23] SN Ll s21ve] FAS o, Solsal
AAFEA) Ao} wlampick 191 Wi S sG] Fiolsel Alge] gos Hojgl

A F(realized volatility)= ARSI, FulaA] #4192 FiaA] 7|17 529

B Bl o] FiRte] us 27 S7ekee S Wit Bolsig 4] ol
Bl 717k Eete] WAl B o717 Halk FRoL, FAEE o

FA10] AHLof vl ATt o] At n|ate] ALE thAato 2 ¢35} Boehmer et al,
(2012)9] Aol A=[7iet,

U A+ F FAE, 29420112 2008 195-E| 2009\ 10€71A] 9] =1 F=A]ch =}
ARNES B8, AN g dTe] WAIE GARCH R gS SaiA 453it. 1efut
AR SR B AR il e Wekae] WiEdo] KOSPI200% =2E s gt
o2 sl Hes wekae] HgAdol v
SARE A eol7] o], A7t Artetal Hofl= offt). Jung et al. (2013)2
200749 19¥E] 20084 Y7 Q] shA g 40] AHAlRE SRe3A] 2008 19 212 E]

IRl Folit e A A, Bolw TRsAlt TR e 4 B8 7lkoR
HEA, e, tjujs7} Az =(bid—ask spread), w-4H|-E&(variance ratio) 5-& H|1L
it ol w7} o8 FAEe] HieAdo] 8AIR ol % S7Rirks Arde s
F3ISIE. ST of5e] el Fede AiRIEARRECIAl Bl E 18 AR A, Buiiste-
o 55 7Ieo R 3F whekh Bl Ao, ZiRIEAAES] FulirEe] HAE 24t
22 ofet, B5el, AAFARREA St 31 8-= dnt sheEkaL, AHRIFARES] S
o] Hat 0.21%2 T FARREC] vlsf ol vlulahy] wiizell, ZHIFAARE] F8
RISk 7HASITaL & = gk s o152 Araah ANQIFEARIL] AT He
/MR EEkA] SEiekaL Harskar ek, el e vEAde) A5l i
RE33 Al sl 24 =] A lok AEE, FSlE(2015)9] ellA 7ied
FARALS] et 7| Qala-HE2 ()] A, 7] Frels R0 wAE Bol=

Wi

e odRke B4E Zolth aelw SR

o

13) MNESE HAE2NM, HIZY £UE, 37t ATE, HEY, Helld 52 AETILH
14) G2 ZANRO| ZOiE 2X| B M2 M, Clifton and Snape(2008)7t QICE Clifton and Snape(2008)= F=0| FAINKE
AFO

thatoz 200813 92 18YLE] 2000 1€ 16 Af0|Q] 7|7tofl F74AQ1 £OH= ZLX|M(net short position)0| 2XIE 34712

N

o
3879} B0451S 78749 FTSEI00RIA: Lol FAIS BRI AZacs Bo§37| 7[lof E7K=d, SoHx| A0
ABE F7P} 1S FA0) Andls 7190t o 2 202 Uekdrt 22ln Sukgl FAlol Zukax| 7Riel S5 K0]
2231 Mteks o= Lefir,
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A0 U

2, 74 8%

712 o] W AU, Fvl=AR T Wt IAIE B = Al Yt
2 Aol ol o2 AReR HAsH|Eiks, ARAQ o]EHET= o]EoA
PO ARfSHE AEs 7HER HAAJslo] ASEAE FaiA SlsiEarzt it utshd,
Miller(1977)1t DVE] B0 7VdS HAsteH, Sa@Atolu AP H| 7 g4
et depiE AAslior sh=tl, o172k #1 4 ohd7] wiiolH.

SE fAIZE HEdoll v|x= daFel thsliA= Miller(1977)2F DV(1987) 2] A-toilAf
=202 AKfSh= ARl A= AT S Miller(1977)2] 79, Sl AloRS: AR
7t S7Yolo] 7RE 4 a410] ol WS STl Hlr, Sli=rt 58k AP
Wit ¥Edo] fssiA Eok DV(1987) 2] eltollrls AR AR} v AR Al
SHAZ Frouleol webs FAA FEO| WigL=rE AT A FiEAlE A
JH7} REY&=T} Fassto] WisAdo] 7 Wol fasstAl "rf Z1Ear S Aokt Al
JEAWAE Ful=A ol Frofsto] AR AH WL} Wb A HEAdo] ST
ST} 5185 0= A ARl v AR Fuli e ojuleo] wheba] AR R
s AR, olof wpel Mol SRt A,

whehaA] Fulj= AJoFe] 7o) tis)A] Miller(1977)2}F DV(1987) %7 HEAo] Z7lsitial
AASHL Qlef, & Aol arefshe s A 2717 B 3iaAl 71

Alelstales HiF-E SHli= Alefe] EAshs 717kl sk, webA AP A sl

;

o

Te)al FuiE SR FE &80 tiaAls Miller(1977)2F DV(1987) 7} A2 ARk

Fojmet F7kole wEAT) B - 525



= ARSI oA S FA7F HsAdol mixle PR B AolA] gtk kA

TolE BAR A 7P 3& theat ol At di
7hd 3t Bl FABO) WEAC] F7ol thet e SAolx) et

EAAp oAzt Al A dael s ol2Ael Myl AT
Bo] ZABIAIE eobd, 7M AAo] AAI elck. nebd £ eolAs )] B 54
APg] BAAPE Ao} WA Uit AT viRtoR FpaS Agstud st el
EAA10] S ABRATAS F7A RS TRk, ShIEAiel 7l
FAP WEAE AAA A Pl dae gesha ok Z1ee] pdut

(frA1E, 2014; AR, U, &84, 2009)5 vige= FARPE gl efiel a5/l

A

O

B Tkt ol 7HaS Mgt et

filo
o|N
N
>,
)
)

7H 4-1: F01ERARe] T E AT AAHEA]
7Hd 4-20 7IHEAARS] g EAR e APFHE S AaAIXIT,

7Hd 4-3: Sf=RIFARAR Tl e A E HRARI.

&2 Aol ffet 22 7Hde SR ASEA s 45k St

I, AFEA

1. Hojgf & 2 He

1 oA 20074 195E] 2012 119742 9] YRS AMgslA) S}, A4
(KRX) 9] 7HE 7k, 4 FARME 7didie, 48 A 3= dis 59

ARE ARt HEA o s ARSR= 2pEo] FE=4t 137370t
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e R 7R B9, F o] FulkEx 2A7h Ashek 2, 20089 109 193

[y

20099 5¥9712] 8787k, 20119 8

’

0WE] 1E WA ST, F§F L Mg
o Bt AuseR ARG, A FA7IE olFl uIFgEd o B
B2 AR, F85 o

wA 71z 7 WA Sl S 7|17ke 212 BNLU(E T 1717 D), BN2(3vlE SA171E

T FliARE 22 FAEAL Qe A A Sl

2)2 Uehi7]e S, eia 3 WA ZolE 24 717k = W) Buls 21 7Kk Aol

ofu]eis POLE e, = W) oEx) 712 ol 717ke Hujsid PORE Lehy] 2

aleh webd, POLS} PO2Is BUE ACE|ZES Ll Zizkemlsg ol
el WA AN oAPAHIE A historical volatility), UFWEA, WEAAS

745 ¥5/d(conditional volatility) & e3P 2 Tt} AT T Ee

A 23 71] FHEALE eIt )il Wis AR ARiae] MEAR]49] VKOSPIE:
ARESE |2 gt Y5t E4d Garman and Klass(1980)7F AJAIH HH-E whebA] ohEatt

DV,_\/051n(P/P_ ) —(2Im2—1)[In(2/ P’ )P, 6)

o7|H, Pl FAl0] 19de] 9% HIh, Pl AL P AL P 71 ek

BHANEAFE(SA)S TA| Al 7K H7E Tefslens st o Fole] 2
AP Folw 2o TAuLE, Fohw FoFAANGS g Fuw Fole] 2agt
BgEE S, ST S, S0 So] R, s ol Fafel shAle] gl S AiRlERe)
Bl Fole] 2gh 5 ZlRARe] gugole) 2gl 57 elRelEAe] Bl
O10] 2Ighe 27} Lhetic}, TelT S gl 2o TANIE e 517, ST,
S 5o Qlek. Srz EAARE oHE o] TARISS Ui, A B4 43S
UeRic}, Bl 2ol/FA A BB 57, ST, STV, ST Bo) ik ST
Bl o/ A AN B8-S ke, APEARE $lok ol FA 9 hehiict

e BANG AN Sw] F410] AUTHER TA)os SR o) T
S SR AR Vs)o] AN FAAR ol R(Bels B, B, BN

o ek AR EA §3E Lhebc, w82 (100X In(4g/ iz o)

Fojmet F7lole WAk B - 527



o7 Akl Tejar FARPE A MgHE( V) A= FollA] FARRpE
RIS Qushe, Vs, Vst Vs So] gt

T2 W0 7|28 A= GE Dol aokEo] jlow, WEd Fol= (IF Doll, =1
T8 AP0 AAE Fol= (¥ 2ol Uehigleh, FAbE gl dule-s B,
FE7 ol thaA] L RUFARAT} T1%, 7180 19%, 7HRlo] 3% =9 i 717 ApAJskL
ot = FulEe] A, tiRE o=l FER o] RoFSS AAREAL Slch

T2)al FuiEA] FKHBNL, BN2)of| tishAl, SARREAHY), STHEHDV), He

V) 5 AAFAIE UERE QIeH (L 1 22, ARt o] FadAt BulE
%) Zo T 20l Ofg AN EAj0] tolr), TRE 29lS BABIIAE

=
v Ale] gasloiche, BulE 34 AR mat olckn o 4

¢

50
=

gz |2 2y BEHZ W= 3=
HV 1.37 5.52 0.44 0.75 2.49 11.65
DV 0.01 0.10 0.00 0.01 447 37.13
v 25.72 89.30 14.50 10.76 2.35 10.30
S 18.66 20.53 0.00 1.27 -3.58 37.62
g 13.24 17.39 0.00 5.61 -1.86 4.64
Cl 16.57 19.31 0.00 0.97 -4.34 65.80
sr 17.61 20.46 0.00 4.30 -3.59 14.80
ST 0.02 0.09 0.00 0.01 0.73 4.25
ST 0.00 0.01 0.00 0.00 0.93 5.66
STt 0.01 0.06 0.00 0.00 4.02 38.36
ST 0.04 0.24 0.00 0.03 1.63 7.37
s 0.03 0.20 0.00 0.03 1.07 477
srt 0.19 1.00 0.00 0.23 2.52 8.51
st 0.77 0.99 0.00 0.23 -2.39 8.16
Ve 0.49 0.69 0.25 0.07 -0.40 3.09
Vs 0.27 0.50 0.14 0.04 0.50 5.68
Vs’ 0.24 0.49 0.07 0.07 0.62 3.05

F) HV: SANE HEY, [V: HS XS VKOSPI, DV: YEHSE, 5 Sigd g7 23zt 5™ JHIEXIA Sil=
a9 2zt 57 7 IHEXKL ZHE AU 23k 57 =QIEAIKY FE FH, 577 HAIEAIAL SuHE
2o FHHIE, s77 J[HEXIAe] Zoje 2o FHHIE, S A=HQIEAIAS] Zoje 2 FHHIE, ST i
BU/FAAAHZ B, 57 IH210] SojE FU/FADRINS I8, ST 7|2 Zohe FU/FAHHUS big, ST
QI=010] SHE FH/FAANUZ tIS, Vis™: oI FAMEF FaHI8, Vvs™: 7ol ZAilerg #AHIS, VS
e=olol FA =g FdHlE.
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WMJ“ Pl i,

LI L A 1 | {1 | 1 V0 T | T I 1 B | [ Y
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100
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iﬂ

HV: SAE S, DV: ABHSY, Iv: HS X
Solg=o agie 2| 7|7t

SOOoT oL O
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(a8 2) £2 H4FH19 AAE F0|

ST

012

.008

.000 T T T T

.05

.00

2 A

P e I B B B ) e e S B B I N B
07 08 09 10 " 12 07 08 09 10 1" 12

7) syzEe Ju= 37 71

3012 B 23, S™ AISKINY Sofs 39 233 5U JEERA Jojs ZUY 233, 5

STOISAIRIe) B0z 3, 577 HISAIXIS Tohe 3 PAHIS, ST BT Boh= 2 AHIS, 517

SIZOISITt] Bojc 3% THHIS, ST: BohE BYFAYCS B8, ST 1] Zoj I FAAU vl
ST 7itol BT BUTAZRIES B, 577 2R01e) BUS BUEAPRIES B, V5™ Holol ZAOETS

RYEIE, VS IRe FAUSUZ RAHE, VST 2RI FANlECE THYIE.

&0 0o
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2. g4y

ol
Ol

ﬁ#

AE7EA 9] 2 vl F=re] FriAlRt UiA] SriaA|e EAd 1] Aol et <
F2 A S A e ke SleA 7IREE vlalske il ot Aotk
A A¥ks AR b A7 g dolr) T2y ofRiRt Avte W 7
SPF etk A7 IR SlEA] 'l ool weh AAEnhe e drgel 71xstal ik
Az W Aojai(volatility spillover)of] ¥Rt 71&8] A4S AlAl 254182
o7} ekl webA o APl MeAde the A Weel I Tl =,
A= FhE]o] otal Bo]ar lrk1) miRbA HE el Fae niake AT SARTES
deisor, SHi=7F Hsdol nixle 9 &t B 4 = A He Aol
U i JPEEAIR] o] B Ul S8AEe ARt SAlEs AR
et AN, s Hede e a5AEY Mg 3 dde 2
}J]\L. __i O}‘E:lxﬂ O]q 16)

b & Aol T S ARl AAE 7 #e) Sl 5] 713kl HishA,
SUEA AT FiEE F412F KOSPL 52 ®ig/del ofd Aot eAE, 121t
JeRt We s Ashe AT SARSE AR el EAsaA) div 2
AollM et SAMes FARRE A F20] ARy AEo. §4-8(2014) 2
Aol A, i F=AAe] Mg/do] i ARt ofyet F4m)200 A& 3
2E Byt 2 dtelre e eesol

O
o] FANEA] T dael 23U BE] S, FARE Saw] ARk

~
T

B

> rEm
H

E

d
rlo

S

1)

dm

OHH

HEE
rr
i)
rir
2

Jaganathan, and Runkle, 1993)& o]-&5}a1A} 3ict,

P WA, AFUEH, WEAAS B SIet maHAe cheat Zo] AaalAAl

15) Engle(2002), Diebold and Yilmaz(2009),
16) |AIR, DEY(2009), RAIR(2010),

Fomet F7kolg WAk B - 531



o]t} 17)

J L
o,=cyteo,_taS4, |+ ElﬂjTAt_lﬁj+1216lDt’l +e,, 2)
iz =

A71A, o= tAIRS] WEAd FEAI A HEA, A, HE A S UEhlaL

SA4,_ = t— 1A FuiAREES LEhdt), SAH= A= KOSPI 524]9] 7ejgksa

74, 2} 7RIEWHE DE 830 SRl WEAS AR (HY), HE/dAa]

1__

VKOSPI(7V), 2|3l AFHEH (DY) 50| A, AN H-E(54)2 e
g 2IH(8), FAAPE il T duE(s), SllE S/FA S vl

(ST) Folc}, ARl Au] 2410 AEHANT4) B FAARE S8 E) 2}
FAAE A g e V) o] AREH, E ThE SAH 7R = =
0] WA FulaA]7IKHBNL, BN2)2} 212t FuliEA] o) 7IRKPOL, PO2) o] ARGt 18)
E3] gA717F 0] %-¢] 7|7t uss PO1} PO2+= FufjA|oRS: Uehl= BulHa5olt,
Aol tisials, FAuR|g=0] 42059 o] A WH o2 GJR-GARCH 2§

(Glosten et al,, 1993)2 &-&3}31} sic},

T, =cte, (3)

J L
ol=wtao’_ | +P_ vl _, - €, +aSA,_, +EbjTAt—1,j+;dth,w
j=1 =1

oA7|A, €, =0, 2, z, ~iid(0,1), [+ AAg(indicator function)2A], ¢, <0°]H 19]
e 7 AL, UmA] Aol 09 42 7T ras t4e] AAT| X=0lE, 54,
- 1900] FAUDEL eRIct, el A 5] F419] AR )9}

rr

17) 2 70l M= Brhaotkl= REXIEL 24712t Choll FAIAEC] BESH0| Hiidez w2 A7|et H2 AVIE &350
A SUE=HHES0| F712AS B0 DXl SEe & O PANCE e 4 ATk YA X2 1]
ERU5ICH

18) 2yt & Ho[HS0 d2EAV 52 22 USSUGEHME 2ulsty| YoM HolH4E AHlshy |2 oith, T2
SU= S| 27t H0] A2 0= SAP Rt SER2A7E = e It U8 Soli S40] 2T24(S5), HHRIEXIATe]
U SoiE FAY| 2IZHS™)2 SH= SXI717H(BN1)ZE-0.68 X —0.799 TS LEHHD QAT A=K
U S FHO| 2IgHS7), 71t 2=0lo| ST FH F THHIS(SY, 57 242t

=

52 3= SXI712H 2(BN2) 2t
9|

ro J

nl
090, 0.75, —0.742] TS LIEILIA, CIO|#H4 BN2E REAF0IM Aal7 |2 SiCt JHQ10] 2oz 2o 1AHIZ(S7™)
SHE 3% 01F A #Af 7[7HPO1)2t 0,639 HHEAS LIEINT U0Y, ST 40 POIHAT SA0f TEisl= 22
PO 5 DAMHOIM Melst7|2 Bit,
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AN AF] Ao, FANA A vt ok, FulE 37 dhaelold

TEAle] HEA] TRl 244 (9 244 (82 BEstel MAlska st
TEARIAIS] Ak BIEA, AFUEA] Sk 244 (2), Tela FgARINeo)

HA SE/7E 42 A £ EY] QA ME, dSRE, 18 We ARl
ol Agiiee sl SH(&Ig 9), FAARE Fi=E 5o Advle(sD), siE

T FAAN T MH(STIR) A90] 2AEINE A2t (G 2) ~(E 4yl Helslo] Qe
123 3254 Solgo] thet GIR-GARCH 23)9] S48k (3 5yof Aejslo] ek
AAF A FoEAR Rl (s) s A 0.2 WEAS FAA)E 20w thebet

>

178 A B AT H(Ss)S TAN R s UFHEHDV)S A7 AR
PR T, AP RE(HY) ot HE/dA4(1V) olli= BAIH 02 {053t kS v]2|A]
Tk 2102 UetHGE 2 32, 29jal AAm|4= 420150 thgt GJR-GARCH 139
AT, A A Bl E e 2 HEAel )9 PRk A= Ao

UERATH(GE 5 H=2). uhebA A Aoz Sz el Wads darXite 71

9 D)ol F(-) 9 FFE viRle ALE e wRbA A dAE e e
HEde fariivke 7H 12 setdAlsel digt a4 Asolk= 712 7l
FAAS AT dFHEd e Al B0 I Al Ao
UERATHGE 2 32). T22)3L AAFARS] Folle g2 2247 M/ dell= )9 IF&

UAE AR UERATHGE 5 =), B4 glle g4 ediarlkes 230
A2 FFE VA AR YERdTE wRbA AR sl HEds ST
ARIthE 7HE 4-12 71z A H1ee] Gl sEkdAleell iRk 4] A=
AR AR Holal ek AFEARARS] Sl T SeAtAAee] AFHEdel ()2

-z
E
Kl
2

S} F71eelE WEgTe] wA - 533



X20] OfAbE WEAS S7MAI7 I 202 UERITHGE T 1), TH8ARIXI4: Sol50)
2% WA HalA, 910 FulE Gt A9le] Fulw ol TAu|ge 2

HEde daile JoR YT 9) =),

(B 2) 3|HA F™Zoh d¥Hs = S0z W 2
=A
Jop ° HAHHEM(HV) USHSH(DV) HEMX[£(IV)
2 0.99" 2 0.66 2 097
9 0.00 9 -0.001 9 -0m
Azl Ein 000 Ein 0.00 Ein 0.00
[S]O ° Yoli -0.0004 Yol 000 B 0.00
BN2 0.01 BN2  -0.002 BN2 -0.47
POI1 0.00 POL -0.001 POL -0.30°
PO2 -0.01 PO2 -0.001 PO2 -0.37"
2 0.99” 2 0.627 2 095"
gin 0.00 gin -0.0003™" gin 007"
JHolzolZon En _ 0.001" Em , 0.00 Em , 0.00
(5] vsn -0.08 vsn 000 vsn 023
BN?2 0.00 BN2  -0.003 BN2 -0.84
POL 0.00 POL 0.00 POL -0.17
PO2 -0.01 PO2 -0.001" PO2 -0.27
2 0.98" 2 0.59" 2 095"
St 001" St 0.0017" St 0.20"
Bt 0.00 Bt 0.00 Bt 0.00
7| st Vst -0.01 Vst 0.00 Vst -0.26
(5% BN1 0.02" BN1 0.005" BN1 1347
BN2 0.01 BN?2 0.00 BN?2 0.31
PO1 -0.02" PO1 -0.001™" PO1 040"
PO2 -0.02" PO2 -0.002 PO2 056"
2 0.98" 2 060" 2 095"
S 0.00 57 0.00 57 -0.01
=I5y ol -0.001" Ef -0.00001" B 0.00
= Vs 0.06 vsrr 0.00 Vs -0.01
(57 BN1 0.02" BN1 0.004" BN1 097
PO1 0.00 PO1 0.00 PO1 -0.28
PO2 0.00 PO2 -0.001™" PO2 -0.37°

) N 22 1%, 5%, 10% RAE

DEMY 37AE o 2k

ol

il SAXHSZ RojolgL,

J L
0, =Co+ 10, +aSA,_ + ElﬂjTAf,u-F lEf,DH +e,
= -

AT|X|40] SAHHSY(H V),

X401 VKOSPI(IV), 2|1

HIIM, o= tAEHY BSE FEXIE U K

LEHSY(DV) S0l At By & 1S - LAES SuAAESe2 N A 2 FXAIE Siie

izl 2as)0l MEE. SH AL FAQ| Jef BN T4)2E FXXIE &0i42(E)2 SXIE
Al

FAEHS FEHIE(VS)0] AL, &

0|= 7IZkPO1, PO2) S0| AtZE L
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AFAAL] = ol AFHEA, WEPAe, 207 W8S 58 A le
AR yeh, 54 MAFARREC] FAANA W s STHIRITRE 7Y A
(A1, 2014; 2} €, 2009)2} 4R 23S Holal Giek. fAR2014) oA THIFARALS]
T4, AE, S S AR WS ST IE AR vEth A rli=rE

NRIFAA} BI0] 3% =gl 4] 2 ARdollA, ol Sl oishe MAFARR=
ARANAY 7FsAdo] ks 2 oJulsit}. |1 2 Aik= s ae] guijRies
o= At Ax) IFEAAS] FuiAN7E ede STt AL EHsHA

EHrH= Jung et al (2013)2] Aufel: o] Ax Ux|stciar & 4= gt}

(

=
i

(B 3) 34 FHYZa: 488+ = BEXXE S 2% FA4HE

=D
oy o= HAIHHS H(HV) UFHSH(DV) 3 x| 2(1V)
2 099 2 0617 2 095
S 0.02 ST -0.01 S -5.22
Ho! B 0.001" B 0.00 B -0.01
[517"] vs™ -0.09 vs™ 000 vs™ 018
BN1 0.01 BN1 0.004 BN1 0.96
BN2 0.02 BN2 0.00 BN2 0.09
PO2 -0.01 PO2 -0.001™ PO2 -0.18
El'l 099" '} 0617 '} 095"
Srt -0.01 STt 0.00 Srt 0.34
1 it 0.00 B 0.00 B 0.00
[5;‘] Vst -0.01 Vst O'UOW Vst —0.30***
BN1 0.01 BN1 0.003 BN1 0.98
POL -0.01 POL -0.0007" POL -0.25"
PO2 -0.01 PO2 -0.001™ PO2 -0.36"
2 098" 2 0.60"" 2 095"
s -0.01 S 0.00 S -0.24
ojz0l B 00005 B -0.00001" B 0.00
(s1 ﬁ,]“ Vs’ 0.05 Vs’ 000 Vs’ -0.06
BN1 0.02 BN1 0.004 BN1 0.92
POI1 0.00 POL 0.00 POL -0.31"
PO2 0.00 PO2 -0.001™ PO2 -0.40"

§) L 7;7; 1%, 5%, 10% 9‘ =
DEMY SIS 21 2ok
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(Translated in English) Khill, J,, N, Kim, and Y, Sohn, “The Impact of the Investors’
Trading Behavior on the Return and the Volatility in the Recent Korean Stock
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