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In financial economics, it is assumed that individual and institutional
investors behave differently in the market. While institutions are viewed
as informed traders, individuals are considered as noise traders with
psychological bias as in Kyle (1985) and Black (1986). In particular, Choe
etal. (1999) and Kaniel et al. (2008) examine the difference of individual
investor trading in stock markets and its impact on the dynamics of
stock prices. Based on these works, this paper aims to show how indi-
vidual investors affect volatilities as well as stock returns, and whether
individuals are uninformed traders of volatility trading. Our study,
however, differs from the previous studies in that we focus on options
markets instead of stock markets.

There are two reasons that we examine the behavior of individual
investors in options market other than in the stock market. First,
according to the previous studies individual investors’ behavior in
options markets is inconsistent with their behavior in stock markets.
Individual traders heavily depend on the changes of past prices and prefer
out-of-the money options that have a severe leverage effect, which is
significantly different from institutional and foreign investors. These
unique characteristics of individual investors in options markets have
made us interested in looking into the relationship between individual
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investors and options markets.

Second, the structure of options markets is, in nature, optimal for analyzing the effect of
each type of investors. When studying its impact using stock returns, we have to pay much
attention in order to adjust for the effects by various factors such as dividends and stock-splits.
However, we an easily adjust the effect of underlying asset returns on option returns using
the series of options with different strike prices and different maturities, thereby simplifying
our research design. As well-known, volatility is the measure of the price level which is
adjusted for the effect of underlying asset. In short, if stock trading is based on the prospect
about the future direction of underlying asset prices, option trading is based on that about the
future direction of volatility. Therefore, it is called volatility trading.

Although this paper investigates the behavior of individual investors in stock markets based
on the idea of Kaniel et al. (2008), it differs from the study. While it solely focuses on the role
of individual investors as liquidity providers in stock markets, our paper deals with the change
of volatility by the behavior of individuals in the options market. Thus the aim of this paper
is to see whether their interpretation holds valid in the volatility trading in the options
market.

In this paper, we analyze the autocorrelation between implied volatilities, including
implied volatility of at-the-money options, and VKOSPI 200 index which results from
calculating one-month model-free implied volatility using out-of-the-money KOSPI 200
index options. In addition, we examine whether volatility changes can be explained by the
intensity of the buying/selling of individual investors using regression analysis, even after
adjusting for the mean reverting of implied volatilities.

For our second study, we sort data into ten decile groups according to the intensity of the
buying/selling of individuals as a proxy for trading imbalances. Decile 1 is the most intense
selling period and decile 10 is the most intense buying period. Then we examine buying/
selling imbalances and trading patterns of individuals in terms of the trend in simultaneous
and cumulative volatility changes of deciles 1 and 2 and deciles 9 and 10, prior to, current, and
after trading week separately, and calculate t-statistics of cumulative volatility changes for
testing significance.

The main results of this paper can be summarized as follows. First, we find that implied
volatility is mean-reverted and that as the intense buying by individuals increases, so do
current and future implied volatilities. Second, the imbalance of volatility between intense
buying and selling is analyzed for each decile. According to the results, volatility significantly
increases when individuals become only intensely buying options, which is likely to be
consistent with the fact that individuals are net buyers in options markets. Finally, we
investigate volatility change prior to, current, and after trading week and recognize that
individuals are volatility-momentum traders who tend to buy options after volatility
increases. Also the results of the robustness test indicate that the effect of individual investors
on volatility is still significant after controlling for the total volume of options and the realized
volatilities of underlying assets. Therefore, we can conclude that the information contained
in the intensity of individual buying and selling is independent of information contained in
the total volume and realized volatility.

Keywords Individual Investors, Volatility Trading, KOSPI 200 Index Options, Implied Volatility
Mean-Reversion
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A A AMAFAA R 71 RS e A 7L ekl 7gRith
7RHEARAZE ARE Bt S-det BARLR Q1A E= vhE, JNQIFARANE A2H] HE
(Psychological bias)2 7}4|al )21, Kyle(1985)T} Black(1986) 2] &1L dof|A wo]=
Ed|o]H(noise traders)Z QIAE|a1 ¢t} ol& &', Kaniel, Saar, and Titman(2008)2
FAAPRNA AEE ER3 7| BRAR WA ARE AlEsh] fisl, IFEARRA
UrH oz FEfRt 7He AAIel wet, AJIFARE @72 o2 diuljul iR (con -
trarian strategy)& AHRSRE AT MOIThT AT, BRAAALE o o,
Choe, Kho and Stulz(1999) %= 7|R1EXA=9] 7 |HkuljuA2ke: B 11519 0, Grinblatt
and Keloharju(2000, 2001)2 HHE FAAPFOA AAFAAZ2] Richujuldefs Hal
S}90ck, A1) Jackson(20039)& AR, Richard(2005)% oAlote] 67 ARolA

olHSt FARS FEA o F BIslgtt, o] v Barber and Odean(1999, 2000, 2008),

¢

Barber, Lee, Liu, and Odean(2009)+= 7[|215-29] o|&|3t Ex}HTFo| X|<&2Q1 £2410] ¢I910]
L QlE2 AASHT,

MRAFARAES] S0 tiet 7] &3 24| 7= 7= 7% 4= v sh= T2
50 49
FO = Ad5to|th De Bondt and Thaler(1987), Lakonishok, Shleifer, and Vishny

2

Bl U

i

Jto], ot Held 89lo] WPde FEAIIEA

sy

(1994), Hong and Stein(2007)& Eo3t W2 Y78t A-50] o] {Fof &3l &
o= Tk BE SRt Ak AR TRE 739 FAREE 1 ARt elEel| ofwdt g
F2E AHRE Aot} 9FA A% Choe et al, (1999), Kaniel et al, (2008) 59 4=
NAFARZF =2 A2 AAIAT oA oAwdt Hks sh=A] 12|l 71 A} FARA}
H o] ofPA HEAE A AR 4 Qlnh & A ofERE Bl Al
FARAZE AP F=8A3 5 shel HEAdol ofwdt Jafs ol A Eelslal, ol
ol g3l NANFAA HsAd Aol oA ulgE ARIRIA] BRlsh= Zle SR jit
W 71E Bee] apthiel FAAR wh, B ATl SHARE olgaiths Holrt
sict,
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SAANA AHQIEAARS] EAS Al olfi= A 7 7R 2988 4= Qloh AA,
71 3ol ofshd, g APEollA] ZIQIFEARARS] Bl AEAPHFAIAPD I 6]
UR|skA] gh=rhar G At TP SEASS =2 dlHE] A (leverage) @F 745 Zpel A A
F71ANY 7FsAd ez Qlsto] HHEAAHET ofyzt F714] el Afxtol|l A w5
AoEe Aol s FEARS el tiet 71& A7) AlRtE o] Q7)== shARE, &4,
0]Ad7H2003)8} Y&, SHAFH(2007), Wang(2002), Wiley and Daigler(1998)+= AAEA1ARS
o JNRIEAAL BHllE AdAerE ARSIl e Blow, o2fgh A3
A=A RHe] Aolot, FEAIM AN AFARAN: Wi A o vl =K contrarian

strategy) & TR FelA ik, SHARES SO R B BAH, AA2005), Kang

and Park(2008), Lakonishok, Lee, Pearson, and Poteschman(2007)2] d=tollA= 791
S} o] v AMEl A7 S 91 2g ABal, o] Azt o7l 2ol
ohas IE7FE T QS-S ERISHATEY 9 AaE Aejshd, IPPAEAIA A 7R

FARREL: B EAARIZA 7] 71l ofEshs AREHE Ko, A2 Auos

Aok S| T Aol 25 HALEAAE SHEAIAOIA Mol 4ol g
gn)g oozt

SR, AE A BHOR o8 AEAAY] Gee HAsHE f-83ith FAle
A ghe vl BIEEOR Qlaf] 408 Tk 89108 BAlsIFolof sz v,
SHE Fsgol vlmA WeK Wk ohje} AR th wileh WA Aato] Al
A7) whel FA4) 2lo] Hotxli Aol Gtk of uf A el 7]zAMte] et
GRS 2AT 710 Sk WAl AP WKL S48 713(e], Black-Scholes
wgel] $A7HE, 7124 7ML, WP, W, 91R olaS oilstel MEAS

GARRITE o] T2 712ARME 7149 Y= AlLRE 7S] St ok T 4 A7t

1) Kang and Park(2008)= 7HRIEXIAIC| Hefriefs SHMo= M 9= OIL|X|2 229 EXAE ZutE HH JHRIEXA
S8t Aol ciet 2HENQI £2E Jtsolal shELE Kang and Park(2008)2 &ii+-Z= S2E 0183 KOSPI 200
SMAIRLO] 2t EXERF 2 E0|A Limit of Arbitrage, Volatility Learning Hypothesis, Direction Learning HypothesisS H|ul

HSGIRICE KOSPI 200 X|2EMAIRL2 Direction—learning hypothesisE X|X|ote Z0HE FCH E5| JHRIEXAILE0 A

1 AL ¢ SR Lakonishok et al (2007)2 0|29 £74Q1 &/ Albrokerage firms)2| R0 M2} SMA|IEQ|

EXLENRt dut 5SS Wl XR29| shA= EXIXt 2FS Y LAl Rotn, tidl 2t EXIRIIE0] F2 0/&dk=
SAIS] BF0I| w2t 7FENCE RS Hlw 246U

2) SPNHOIM S8 7kRl= 7H(price Ei= premium) CHA S (volatility) 2 HAIE| T QICH 07| M BiEg2 SH7H{0)
LHTHEl HE S oojotH, 7|=Xtet 713HsE 26l & 2ot
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7122 714 0] A/ sketel] digt Aetd, sAaAR s HE/d] Ads/stetel digh A
ol WMEA Aef(volatility trading)gtil Y231 Qlrt

B A= NS oz AoEARe] A EHE E4% Kaniel et al. (2008)
A-0] ofelr]olE YR AESIGIet oht, APAFTF AEAPIA AFAAES] 54
SEAEA Y JSHEE 7H4o] slefet ofelo] T o, 7|HEAARE ol e A

AZ171 Sf8ll D71z ARIEANA FeElRt 7HAS AABAIEE, o] a=elEo] WA
The @l AT N, £ s AR dleR W w2l dish Aitk=
Zpol7 Sl f-2l= ol sjajo] yMIAEAIGS] e AlA = o ds] frofgtx
gelste Bt

SAAPGOIA AT A e Aol A Aldhe FARRRE DA
AL o]g3to] Ak, o] Al EAA} 5ol whet 2419 vig/mE AA ok}
A FEE 236k Qi 71 e A Al 97] Slste] B 717t 52t
ool A mierhae Wil A FF ShAket = Ahm(weekly series)E T
Az o] AR Qlsto] AV 34 gt Z42te] Aol tigt 42 27 shAI,
7Aooz S0 i AL WA vl ekt FA19) vl EAALS e v
ekt FEo] Q7] el ol& o]83gh WEAol gt wAjo] ofxs] fasit

2 2AA Rle AR 571 5] WAE A VKOSPI Al=2] 27 Vi AlE
HAJRHT) VKOSPL Zl4== £J7F4 KOSPI 200 Al241e o83l 1711 =g WA
(Model—free implied volatility)S A3t ZaFE KOSPI 200 APA] thiEAQl BiEA 2|4

olt} WEAJo] ex¢ele MEA LA FAKvolatility clustering)©] HHAE7| wf&o] T4
oz(0E 24, ¥ e ) BatdlF o] e, ol WEe) Bt ST
ALl o] fof = THQIFAARS] AT} Hs/d ] Mok dEd = Al sHRAe
ol ARtk EA, NAFARRS] AT HEd #el| njx= B de Elsh|
ffstod, TR Aol whet S 29 15510 decile groups) &2 Usett,
o] T Al AERIA decile)= ZHIFARANS] vi=A=7} 71 A3IE 7171olm, Al 104&9=
=7t 71 AR 71zl Al 1, 2419k Al 9, 104 ] AR A1 ol
5 A1A, A o)) w54 FAH3Hcumulative volatility changes) 9] 32012 E3f ulj4/

v eo] weA A A IFARAR] AulEl e Selgtey 1e]al M| w2 Highs t-
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FAFS 1§ Hole B
Sel Aavte] FASE o7 9ol thael /A HAE Sk wek A

Exp AL WA Wsk] AHH GFE 7K Aol ek, thE Wt Al

Sirk. oleld 7Rs S BIEk) SIstel, BAK 18| F AR ETHRR AGSlol
F A S 2T olFolw AATA AFE R AL 7T YA
AEAh B A ENE 2 ol FlE AR AeErt WEY] et
RGeS FohE, el AR WEA] GOl G 7 23 5 9k
o] ol ARHEAS ol 5le] A AZIh HATAA WEHo] A FAprtel

Tl ofsl Hs7t Zlo] ohfzh AA| o] Hste]l ofgt o, HHAFAR; A=}

5w AEWEAe 1R Tl fofdt AE FeA R
=

ok opje} | MEAE A% ASAYIE A0 WA A, HARA] w5/
whme} WA wake] Mtk AS Al A jelEARte] 4 isAaRte] fofet

5
Hsd A2 7he B A vie] tisiAs s el fofel e wEd 4 lsith
ol MAFAA} Bat# o2 &5 vieAtehe AR Gss Axfolr), npAte R
ZWQAFARARS] wij/vli e o), SAIH, olF2] WisA Heks et A, AIFAR=
7| HEAe] st Foll M dGrE visrshe Wed 2HE 7Hirtde 2lsiiich
ERE RAFARAPE fgAdel viRls S92 T A dduede] avE 243 o
o= 73] frefolA| wEE A ol WAFARS] Ao ok ARt &
5 AENE FEe SHE] e uiRith

& o] e v Ak Al IR Ake] wildE aviiRtch AIFARReL 71

aY
D
o o

d

MAARAAZE /A7) B Aol vlxle Gl gt A - 423



. o]2% Hig

B AR A7) o2 WAL avfsha, AT Attt R Ao BHo] g4l
PRS- S ET AelEAAte] BAS Al Ao|nz, ole} piEl Wl Al 7S

y

2Nl Al THEEe] A WsA Histel dis ofgA A8 4 el A,

T RIEAAE] Bt At Alejsiit opuel AR A A FE8H| St
w31 Qlek, 53], JHRIEAAES] A AE7 AAEolAl AlSEHA 1 mate] tialiA]
AR AL FE olRa vk ey tiFEY] Ats FAT T2 AR APGelA9
HRJUFEAAR] AR FA7E g Elo] Qlet, ool AEAP] et JHIFEAAES]
E/do] 7rers] Ae]slo] Qlct

AEAVolA NJFARES =2 Hithujul A 22 (contrarian strategy) & FRHal
oF# A Qlt} AJRo|A A3} Choe et al, (1999), Grinblatt and keloharju(2000, 2001),
Jackson(2003), Richard(2005), Goetzmann and Massa(2002), Griffin, Harris, and
Topaloglu(2003)7} EEAPoNA] HIFEAAES] Ricufjuldete] dfsf c}& ch2<l
Arolet, oje} HAE| o] FHlEL] EAMITte] sl thE A= Odean(1999)S X3 dH=
AR Al (market microstructure) F-ofoj A =& o] Fo Tl Odean(1999)-2 7|
@E~219)o) tialiA] 7RISl miaeet Al wiegt AR AJulrt 1] EFhe Holom,

NAEQ FAVII} Gt 2| o2 Alofl visf 1% 71 Haa

flo

Barber and Odean(2000)

g1ttt SASHA Grinblatt and Keloharju(2000), Barber et al, (2009), Hvidkjaer

(2008) = 7|Q150] EAII AR o R We-e uuser)

TRl ARQIEAAL] A AT 408 A, 7o) Sfeiet 3 R vsha

02 F A2 uhe ko] PHEIIT ol AUEAAY 7140l BT ek
e
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BEAR A= A=A DAA C= FeEfRt 7HAS AXSH] AloRS AlAAIRIT, o]
o ZHITEARA = @712 Q1 o] ofE ARASHA|NE, 5 712 0] sletsto] 4| Adnr} Hoprlkar
43 Grossman and Miller, 1988; Campbell, Grossman, and Wang, 1993).

o5 AFAo® HQl 20| A7} Kaniel et al. (2008)°]ch, F-54 34+ 710l
HERtth, AIEARRRS] wieAR (=AY = vl oEY] @S R ATIskE
(H7lsket 2 A7135)= S 4= 3= Zloth Kaniel et al, (2008)+= NYSE(New York
Stock Exchange)olA] A5t 7 4] Al AALRE o8-8l 7IIFARRS] A o d, A
717k, 1AL AR o]$-9] olE0] FA Y-S AT -5/ saA 7Hdol Al
uRe} Zro] FHQIEARAL] 743t uljg= o] Hofl= 7149 sleto] wtEglom A A Al
9 o]Fofli= w72l o] B It Rit= 7HQIFARALS] 733k mie ool 714 9]
Feo] waEElon, AAE Alols ©@7] sheto] ke giot

574 TEAEA L] AJIFEAR ] a2 =0l &0] Y| RPddHreturn reversal) I
o357 M=tk Jegadeesh, 1990; Lehmann, 1990). AEH o & Z=olgo] thr| HlA
A2 F419] vH]5-5-d(illiquidity) H1= TIHRSF Hoverreaction) 7} IHHsto] Ay et
Jegadeesh(1990)2} Lehmann(1990)2- 1}JHESEH ALY 71sA1S ABH 9| Lehmann(1990)-&
& 7Hdoll ofsl = RbdEAe] o= A ArE 4= 9SS EAth 3 Jegadeesh

and Titman(1995)= bid—ask AZHE9] vR&A(bounce) SALC 2 18] U vk & Alo]

HpESES: B lrt 2L Subrahmanyam(2005)+= Lee and Ready(1991)2] &i12]&-S o835}
H5-578 TJRkS A S Felsto] HRkeadS AAJsk= Aukg #9lct 1efuf Kaniel
et al,(2008)2 2l ERFAE o] TpIukgaAt whzolebH, A polES o83l A $9
TOE IS EE o QSolE Eslal ASA o R of o] whEkE] wiE,
TS S TSI HIfd7HdE ARSI, o] A9 NATEARAL v/l e Z e
AGES] EA) slolA e nlerelES oS o s Aolth AR E HIFEAA]
A= 712 AR OlA S5 7L ASS SRl

o] 'ho]| Conrad, Hameed, and Niden(1994), Gervais, Kaniel and Mingelgrin(2001),

Llorente, Michaely, Saar, and Wang(2002)-2 @7 |52lE0] Az}t TH%E Z=AE AA]
silch TS AR =8, AP AFE, T1ejar JiE S=A]of tigk o] RRIFEARAES]

Z7MA1717] o] Zefego] ue) Selgo] tid AR wEI 4= ik, o] 7}

AQEAR GAAge] e Aol mlAe Gl that A7 - 425



3}7] 9J3)] Kaniel et al, (2008)-2 Adj#S 7|02 BF% XEEZT] 9 (sorted portfolio)o]
eliA sLet Ayl aEkEEA] ARSIty Aol ofshd, AR avkE vkt
Sol|m= ZNRIFEAALS] A7} nlf=olE
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ABAo] BRol et 7hAe] Wapgel thelh ARiche, SRAS WERS Adiske
APAolek 8 4 Gik, SA/IAGE} 5 T ) WEAT AW BAZ 717 del,
B P4 A0 pigol ThEaha £ M=t WA vl TS 2 1ol
Asut 3] she cheat 2

HI @ AQSAAE §4 WEAe] o8 Fareie 7
AQERA Agmet W54 Wk Aolol rlefy BAE EAw
3 1 AR Wy Adiel thet AuAdAolcty

A A PRSI WA Wstel] Folt G A3 GleA BHelst)
9IgHoIrt. Bollen and Whaley(2004)= &41710] 71244} R3] A28 wshor
SPARL, A1) BNl o8 At 47120l 018 9T F 4 918 Belct

1 7he ste] AT AQUEAAL] AL WSl folat G 71 geA]

Azt
S 9l 7P AR T/l Aae] WA WEle] thY Al QRS ZiA

UEA Aotk g LR vt o] JAFARE A0 el it Sl
EAAZ FoHA e el Ak webA AHAFARE HEA Aol gt oldat
stEfoll digk dldolA A= o ARREHE L Aol .

Al IR 7 M2 AP e] s 7Rl AR mleiiRte el thet AHA -Ede

3) U2 7IZXRI71A 0 S0l ol 71240] BiSa| ThEof, S0l Chet SXis 7|RXRt ] Hekdut HEgol defdol
ot & YEE S 0|R0TCE 0] = 0] & ZIEXMM0]| cfet XE% AR[GHL, ot HSHoll et o5
T AEES Bioks G0/0, math Jhd 32 HisAo Uit “HEeed o'g mihtn 9l
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72l oF- W wAde Bl olE S6, APl - #isdo] slEsie R

I 710141, o] wf 7dide
Zaw g W= RS wE/do] sk AHWHD)7F ok, AEARRNE S48 viegt
ZlolH FAte ti=she ARVdHigol Hasiet, Tef AJAFARZ L vigdo] High R A=t
2hd 7N RPN Al vl o] % WiEg 2 Aol S, A it o] % HiEAd sl
ot W2 WAFARAZE 57 aAke] G2 T, 7]l AR i o] %-
715 02 Wigdo] slEslal vt o]% WigAdo] 5T Aot of TgelM FEAMA}
ulgE ARl ARE Ads] sl 7 Aol ©@7Ike] HAde Al = Sl

I, A=} S

1. X229 AJH

B o3 d1 7] 4 (Korea Exchange, ©]3} KRX)O|A] 7#El= KOSPI 200 &41&

o] g5k, KOSPI 200 241} 7|22 4le]] thgt R Aeiaolla] A& 4= ek WA e
o] th g2 24 FEA P oA WHESH= VKOSPI 200 A|509F 5714 SAHoA =53t

S W53 ARESiT), A AR WE/d o] sielS UTEAl T, At wet
53 et gfe o] Wl EEA] 7] wlizo] BS WAHEdS VKOSPI 2422t 3
ARG o, BS WA SOl digh EAellxle A0 W ES wet w)7k 3Y
ajgk gol gl Aol AtgEl disl A5tk

o7 AFEE= 20044 1€HE 20114 1297H4] &= 8W 9] 7|7+ E3sit} sk dlas
FEARPE AiAbRE 20049 1956 AlEsl7] wize], of o9 7|7k Atol] LFHA|7]7]
ot

GE D& 2 AFolla] AMElR= 57H 542 BS UAW5d2t VKOSPI A4=2] 7]%
SART 99 A e Holer), g Aol wEH, RV Bt 57HE 349
Bat WARE/32 18.28%= THE=|lom, w5732 o=t Hie= 212t 2,237 9,502 % 4t

4) VKOSPI X|5=9| A= BRHE (RE Aol Ha2|= o
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BoA] 2] Yoluhs 0 Uepgrh 1o ufeh A4S 25K Jarque-Bera SR

p—%r2 0,001} 2t} VKOSPI A|4== 25,19739] Rtk 7o, EFHA = 9,58,
ool At 22t 2.2, 9. 1000k TS AASHE ATk BS ARS L SAstsict

S9IE A4 2k BS UAIRIE T VKOSPIOIA] I H9le] EARIC: 7R it
EAYEH) Rtk ARHEE W F\eklet. webd 5 RAjelA AR5 g 2
e AuE wE Rusigc il Bh BRI/ B A= WHAEHY B
sojr}, KOSPI A4g-9] ARIEAL Qg A 0 13704 179 Aol BaEIglon
FEV7IZ BT 20% OO = Y3 A4S 1T 4+ YUk, VKOSPI A4 19904 25
Aole] grol TR, G917 7] 35 oo FL3Igic

ﬁ

(B 1) 89 J|z8A%

(E 1) 20044 192E] 2011 12YIX|Q) S712 SM0| LHAHHS A TF VKOSPI X|40] ENS EHZELY, 1+§
ool 2 M ERE HEGH= Jarque-Bera SAZ Q| p-fS LIEIHLC HelZ EEES Dickey—Fuller H|A

[ HA =
£ MEsIRICH, oY M(stationarity) 2452 Kwiatkowski, Phillips, Schmidt, and Shin(1992)2] BI#H 22 Mg@q_
TOIT 2RO RIS #, = o, +u, 0, 2= a+pr,,+u S S8 BSAUL, ¥ M 22 0%,

5%, 1%9 d2l+F RAYS LIEHHCE

EAg BS IV VKOSPI 200
Mean 0.1828 25.1973
S.D. 0.0819 9.5829
Skewness 2.2277 2.2098
Kurtosis 9.5070 9.1239
Max 0.6187 73.00
Min 0.0692 14.23
Serial corr. 0.9106 0.9525
Jarque-Bera statistics 1031.34™ 945.85™
(0.001) (0.001)
Test statistics
HO : Unit root -4.2999" -3.1053™
HO : Stationary 1.8441™ 1.9219

Panel B : A=Y LHAHS A A

HE BS IV VKOSPI 200
2004 17.93% 25.68
2005 13.74% 20.10
2006 14.70% 20.40
2007 17.87% 24.64
2008 26.94% 35.05
2009 23.05% 31.53
2010 13.35% 19.42
20Mm 18.69% 24.84
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B2 TNATFARARL A et Higsde] et el BiAlE Aujal, AYE stk

& Adte] Fakde ol skl F7HARl E4E 3.

1. UMHS S 3 Aot HAFXIRIS A HEY

HEA L3 AH(volatility clustering)S WHEAO XA 2 oA da] LAl

;

o3t BANE A B A Fo BAolet & 4 e

olg AFsl] A, Sl thee] AT wE 1~2F 55 AHesiir),
Model 1 : 7V, =3, +3,1V,_, +e, 6h)
Model 2 : IV, =3, +3,1V,_, + B,lnd, +e, 2
Model 8 @ ATV, =g,+B,A1V,_, +B,Ind, +e, ®)
Model 4 : IV, ., = 3, + B3IV, + B, ;nd, +e, 4)
Model 5 : kd, ., =B, + 8,1V, +B:Ind, +e, (5)
w3 12 FAWAREAL] A7 EAS AEE o714 1- 5,2 YAREAe) Bt

3|94 (mean—reversion speed)E YERHTH & 2+ WAREAe Hd3Aars
2743t o] %, NQIFARAS] A=t A S/ Bt FUAI-lA mlAl= F3Hcon—

temporaneous relationship)& 7AZ3} ®3E 38 YAHEAL 283 712 0|85
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A7 e vlEl SR U ST 5 AeA ASEH, Y 5= HeAde] Heprt
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GE 32 ARy 1~ 5o Hiek BIE HoiErt. (& 39 Wi A 57H
2410] BS U4l thigk S4Auoln], wd B VKOSPI A<:o] tiat ¥4 Aujolct,
F St ik 2t A2 gAY wiel Wd AS SR Aoty 1 1004 5,9
A7) o 0.9%, Bl £E ok 0.1(= 1-8)0lw, WA A7|H#+S 0.1834[=
Bo/ (1= By)]0] Fth. A Stein(1989)= WARE/do] AR 9] 54 7HAAL Q= A=
H1gh up QT Stein(1989)9] A2t & A7} Aol tErls s A
WA o] AR EACEREAINS 7T gl Ao Vet

w3 20] o] ol5h, AEAR} Aefgmis v Wale] folat o

olet. Zhe 1% A5z slel A §ole 7haem, 24 A4 A adjusted R-square) £
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= A2 Qusit}, o] gt FAR2 Bollen and Whaley(2004) ¥} Garleanu, Pedersen,
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FORE gk 7H Aolnt TR W9 wA eyt & Aol oJs A olfel=
el Welrt fAlEnhd 6, 7F el de 7 Aol

Gt 5= 19 69] 2HE Hojerh Wil A= 571 48] UAaE el digth 2w,
u'd B+= VKOSPI A|=o]| tfgt Aifolet, = Sieof tis] §d3k Ao} W=, vi=
FE7t W 717kl Hidt 4 (decile Do & 7Adidia HEA HekE 49T
ek, W, v =L A 71Rbel| Hiek 4 (decile 10) A= & ZRE (A= ) ©
&3 FARE] el dRFEE 7ML S BRISHIT: 5, decile 10014 WS4
Higte] Aol = 7Hidiae] 2t e o3 diEe 2niditt. 18y F e

23 olFolle By e FAl e, ol= AAFARA] uiadere] ojxds] e

438 - AFAT



(R 5) 7HelE 05 HHES JHAFEXIAIR HEY Mo #A(K = 0)
S be tof A -S Aol

2S00l g2 O\%ﬁé PAP | 2tde 12t Newey-West HAC S24 WS AHES
X R MRS 2E2E 10%, 5%, 1%9] MR|eE RNE LIEHHCH
Panel A : BS L{{HSMofl st Zot
Constant Volumeli) Adj. R-squared
) -0.0249 2.19E-15
Decile 1 (1.66]" (1.42) 0.0118
-0.0226 3.33E-15
Decile 1 3044
eclle 10 (-2.57) (5.79) 030
Panel B : VKOSPI X|&0f i3t Zat
Constant Volumeli) Adj. R-squared
. -1.7316 1.99E-13
Decile 1 (1.20) (1.25) 0.0209
) -3.9090 4.62E-13
Decile 10 (271" o3 0.3810
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