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According to the costly arbitrage model of Pontiff (2000), idiosyncratic
risk increases holding costs that limit arbitrage. Since short sales are
actively used for arbitrage, the costly arbitrage model should apply to
short sales, which is the case according to the empirical findings of two
recent studies: Au, Doukas, and Onayev (2009) on US markets, and
Duan, Hu, and McLean (2010) on U. K. markets. Both studies offer
evidence that idiosyncratic risk acts as a deterrent to short sales and
affects returns subsequent to short sales. This study investigates
whether a similar pattern exists in the Korean equity market using short
sales data for stocks listed on the Korea Exchange from July 2004 to June
2011.

Our study contributes to the literature in three important ways. First,
it is the only study ever conducted outside the U.S. and U.K. markets on
the relation between idiosyncratic risk and short sales. Second, different
from Au et al. (2009) and Duan et al. (2010), we use shott sale volume data
rather than short interest data in our analysis. Using short sale trading
volume is preferable to short interest volume because the former captures
short sales activity more accurately than the latter, which often under- or
over-estimates short sales activity. Third, we perform an investor-type
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analysis. Our data enable us to distinguish short sale volume by different investor types: indivi-
duals, domestic institutions, and foreigners. An investor-type analysis offers important insights
into the effects of idiosyncratic risk on short sales activity. This is because different types of
investors have different motives for short sales, an issue closely related to whether a certain type
of investor engaging in short sales is more informed than other types. How idiosyncratic risk
affects short sales made by different types of investors, and how it is related to the information
content of short sales made by certain types of investors, are interesting questions.

We measure short sales activity by short volume ratio (SVR), defined as the cumulative daily
short volume of a stock in a month divided by the total trading volume of the stock in the same
month. Following Ang, Hodrick, Xing, and Zhang (2000), we estimate the idiosyncratic risk
of a stock in a given month from the Fama-French three-factor model. Our analysis is performed
in two ways: a comparative analysis based on 20 groups formed by levels of idiosyncratic risk
and SVR (5 by 4), and Fama-MacBeth regressions of (1) SVR on idiosyncratic volatility and (2)
abnormal returns on SVR and idiosyncratic volatility. Both regressions use control variables
that are believed to affect short sale volume or returns.

Our findings can be summarized as follows. First, we find a negative relation between
idiosyncratic tisk and SVR, which is consistent with the recognition by investors of idiosyn-
cratic risk as an arbitrage cost that limits short sales activity. Second, short sales made by
domestic institutions show the strongest negative effect of idiosyncratic risk on SVR, followed
by short sales made by foreigners. We do not find evidence of such a negative relation between
idiosyncratic risk and short sales made by individuals. These patterns are consistent with
different motives for short sales made by different types of investors. Institutions use short sales
primarily for hedging and arbitrage. Hence, idiosyncratic risk is a significant binding factor. It
binds short sales made by individuals less because they use short sales mainly for speculative
purposes. Third, the greater the SVR, the lower the returns after short sales. This suggests that
short sales predict future stock returns and that, on average, short sale traders are well informed.
Fourth, the negative relation between SVR and future returns is stronger for firms with greater
idiosyncratic risk. This finding is consistent with the model of Diamond and Vertrecchia (1987),
which states that costly short sales are used by informed traders. Finally, the effect of
idiosyncratic risk on the relation between SVR and future returns is stronger for short sales
made by foreign investors - a finding that suggests an informational advantage of foreigners
over domestic institutions and individuals.

Keywords ldiosyncratic Risk, Short Sales, Arbitrage Cost, Investor Type, Informed Trading
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Pontiff(2006)9l] w2, 7] 11-59 4 (idiosyncratic risk)-& xFl A A FA1E = gl

Hlg0R A galn, 71aRslgel 252 Ao Alel] sk vl go] Jste] S
ofat AjAde aasbAl Gk ol AT AIAe] b RA S5 A
715S Walehs Aske Thd etk meb 1R @e AojAee] el 2 djo) Aest

A APge] AT Tlsol gk Qe v = vk B A4 J3E= Pontiff ¢l
o]l 71%at g ts Al 719 et WAIE skl o=
A3 7HEIE skt Utk

#2224 S99 FHARS7] T2 A oA Sl thek ALSA ¥Ao] A
A or, dAE FAom Tt FAA HAE g3E olsfstel o]
F2E AT AS7HA] A o] sA|e] Aq-AdE AR, 569071 27 Gy
AES S Alugke] FHo R AEFH Tl 1 0 o= A Bl el

S izel] ste] H2 XleE ofe] Sk Aol oJshd, I Frkslete] T ol
ol e3d Fridde] 58 Adugwes 7HAAA e eI} A e Al
A7 = 9ekg = o2 BuEt) Bris Goetzmann, and Zhu(2007), Saffi, and Sigur—
dsson(2007)2 AAA 8 FAAES o= S Alsofiiel AdaaAvkel iAE
EASE A gt 2hs] Al 7S APdEaAo] e ARSIkt
SHH | Beber and Pagano(2013)+= 2008 F8-%1715 #35-8lo] astolzl AlA 4=r2]
iEAIG o] 4] f-5/3S AAS] Holrmgl om SRAAPel A o] 7HANY 52 At
AL Bty Z<t ] Al o] A, RIZIR, 4231 (2010)2 =214l A
Tt SRS ARG S5 sk HElom HE, o]aA(2012) A ==

TEIIZ U o TR 3 Tl FHAGE] A R F54e] 231 ok Higira
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7ol thagh HAH Aue) AL 5 5 Qlrk B Qk Adel ujs) g
2 AN e e ARH NS A 0R SulEin e RN B Hu s

7 T2}l 9@ o] &F 7FsAdo] =t Diamond and Verrecchia(1987)¢]
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S ARs AR A A nformed trader)¥ 7FsAdo] Fal 3eE Edl o]5o] 7HAAL

UE AETE Gl vt omm SHAEe] AR aaAo] oAl vk FAlel Evllee
x| o xfe] Aol AREE ] Ao ZHAAT s AT TS gtk

Tefut Fuiert ] Al = T4 2 g il TR 7Fs Al tig
98] 9] EA8}. Goldstein and Guembel (2008)& 0|24 R uls Eaf T =S o83k
T o] o]e] o o]olRg ol AAR dfe] B el ojgfgk g7t AdHow
LR Abo] Bl shed), dlE 5ol TrleE S8f 1Mo vt S 5o
7FA& Hofrie ‘bear raid 7} 1927 Wl TN o] F 910 9w 4557
SIACED AA] AlA Zre] S92 2008 2891715 FomA ek T o3k
F7¥etet e = Qe AA7IRE St TEE HAA Ee FaEdo® gAs] % Sl

ST APl 7S ik ARA AlE 1EE ), aeles <1k HAeey
288 % e 29 5= AYs] FAek] alilnrt Al miAlE @Eks Sk olad
a7t vk ST APETHAS dl=iAl7)aL 58785 AsARIths o] <Es] A7)

e A Sl s gulEel] B AT 5 447 oleld Selo] 2419

E Aol A= Pontiff(2006)2] H)-€-S 1123k xFlA# 28 (costly —arbitrage model)<

o] &4 Bt ao] 7| dle] Al vl-gomA uftol] Gk WA vigo R
Aeo] FuleE Aloksl=AlE AT ¥ 7IHaLrede] slee] A g vtel ofu gk
HA=7FE AFAoR B & o] TAMcR 2 A7 Fa A7 EAS
gelshd vt 2k
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1) 22y vi= Sz g=ia) SRl 2431 ik e Bear Raid7} 1932132) 57 152R8: Z1kgivh= S $IcK Wignore,
1985, p. 336).
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Auprt FlehA AYEHEAE Sk Ax2A FuE vlFS AR F e vEa)
HEelE Ate]o] AE EAFO R Tl ARES] THd5ES A5 A,
e} wEielE1te] PAZE 719 arR- 9ol Aol et tlS SE A s
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g ks =AE AAIFCH Asquith, Pathak, and Ritter, 2005; Boehmer, Jones, and
Zhang, 2008; Engelberg, Reed, and Ringgenberg, 2012 &). 121} X574 X3h=

Skl gink olE B0, AE2.(2000) 7 deAkn HAE 8l Tl A SA] P
shtels 1ol ubH, $X15(2006)2 gl vlelFriol tisf o3k AR e Jar 91
e Haslar ok i Aol A Fukel] wet v1ETU Ao} vlasle], & o
T4 TEF GTIREE] B o sl glon, 4L dajeldl
A7} 2po] =olge]] ojwlgh ks MAETEE AR o2 A S| e Ae] R g
disl F71491 olslE #le-3t
2 AT TRt o] AdE Qi olojX|E Al Dol A58 B3l Hestast
Sk 7MdS AAE) Al IR E AR 2 WS, 24l bisk
N ASEA AoE AASH, v EteR A VA A2 2 AAPES 7]E3i.
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& ATe] T2 AT AAIelM EAkEA] 2 71919 aRede] el ARE

ek aqlow A6t gl whE 7HAR el frolet G Tl HlgS

welS oA BBS AT A%, AAANN L sk Fojo] EAT Ao
At o) FoliIe), ot UAHO R clolpish e ole] 4348l W8-S ]

wfel] Aprke] 74 o] 1 EA7A R g o wM G H= Apejo] Akl A8
FBIBIA] Fshd A7t 2] dojubA] ot A &a 0w 74 te] )7t s
et e A APgellM= ol A3 BIE offlelle v A4, (HA e =
A
Pontiff(2006)= 2t A 2R]-8-S Aefrlel Bk TR, FwA2nlE, AdE4
H|-8- 52 Au]-8(transaction cost) ¥} Az} Fst THdA Aeka 4?1 B fH]-8-(holding

cost)d] F H-Eo 7 BEsirt ggu B818e] 7Pt &2 BES 7199 1898 (idiosy —
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ncratic risk)©] 2FAgHc}ar A 3], Pontiff= 7|Jalf-$lgo] LEZE Q9] Ak
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gt 719de) A9 Aolels ()9 WAL APdha Tt AR 5
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719 fsldol e 8o AFA ehe Selslgick
Sle] APe 79kl AATHERAGONAE IR FEe) A Hgow

Q4)5lo] Tl 719 R 91gle] She EBol HFHo] UER] 7199179 Folw

Aolel ()] #A7k D 7FsAo] ek meb] thga) o] Jbae A,

X

<M 1> Z1GmHEEs S AdFe S(-)9 WAS AT

AEANA Qe vkt o] B ATl AHgshe Amols FATAE Bl Adge)
FEslo] glr. FAFAEE AEI9 A Fol i & el </ 1> v

7135918} B Ao]e] BARE FAARIER the] kg S qlnk olef Aol
A Fo=e] Akl Sl ek Aok L SRS Aol Slal WA
Qlizel, wel Fue] 7171 a4 L il g wextel Aol X5wo] glru

2) ApAIEE 2Av-e Pondiff(2006)2}F Duan et al.(2010)2 ol

276 - AFAT



ad FASARS Z19afl el e Aeul8-E A 1Mst] Z|9afdel
T AE 2 Aolrh W, ZI]farfelle] v Tl Svilert o wivlsHl
¥ 7Fsdo] Ak 3, s FATAVH AEAUE & fi<lo] A ojek & Fgo]
diid e 2g Aok,

20091 109 SAAzNR ] whze] ofehd 9J=iQ1 FARRe] Frles T2 AARLe] H4]
TUETE FF oz Wi sl ZIREEARK(ols} T IRHEAAR) ] - ARt Hks
o sl A At gl dehs Ao WEdrhs) 9, Jung, Kim, and Lee
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e 7Hde Fuj=e] AR g o] #alk Ao|th4) Diamond and Verrecchia(1987)=
Sl Aefo] 7k Q= vlg-o2 Qlste] Fuliert ulE) ool uigh 44 JHE 7R
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3) S EAEA A, AR S AR w2 Aot AEfAIRIEE, A11071(2009), pp. 30—34.

4) Fuwr} g7l Wil gl gk ok 718 AalE7 ) 71 (overpricing hypothesis) o1tk Zhesg7 712 Fajee]
gk Aloko = Q18| FAIAel| Hod A1 ARyt Shie] HLR] ol F7le]| Adelaclr | whAigctar Ard s Miller, 1977).
Aukg o v AAlE S Sego] BEE o]2fd ATk oA, I ol FTHHER T 85 KA
= dFTFsEse] SE deieln mlaA] Sl Fege] PolddS duld g SR vl o] of9ix|aL Ugket
Bl APE ofuiA] @] wiEelt) olefgh FE- HAARQ1 ARt Tl SA] wdER] 53 s o] 7] wiie)
7P} g s S 7 3k 40)Eo] sl2tekA] Tk Figlewski(1981), Asquith and Meulbroek(1995), Desai,
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ATEA AYE Uisedch ey alEageE 2] A ge] Sl AgevilER sgEe] g7l Al S
wulahy o] el AR} thefgEae] AukEog SRl Holt) wlehx nl=w) o] Fule o] WS -
e =8 o] i FEEF H50E TP gk dde] Ak et ojefgh offellA] & A= T
g7} 7ol it A a2feiH] Eth
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2= A9y yujx g 2EE AARE 9 e #2835 (Short Volume Ratio, ©3}
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<7Wd 2>9] 1FE S8 svr 9t vor, &) A FARREER AjolE Hol=vtE
Atk o <P 3> tiF A, 5, aulest vl Ee] WAlE HSsEl] s
A T55 dow SvR © 9ol oJal] XEZT S AT F 24 XEZT] et ofd
2350, ) Aol E AT aE)al <IM 4> ASS 98 vor,, <95

27 Z)EWFE Blo] SVR EEZTOE th] romi B A¥s TETe oS
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TFUE (o) TEUFE &AL SVR, B IVOL, |, T12]3L SVR, S} IVOL, ] WARkS
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4. 7VEAY
<HE 1> HW TR Ue ¥l S1EEARE ANTTE B4 F Aol 34
P2 (FHRONLPE F 480017108, 98 FHFUE WF9] SVRe) L A

FL| M= 0.6012%, 37} A TAFIE Flof vl 3lksl 7 $olli= 1.219%9] AOR
UebdT) o] B47)7ke)] 2ko]7}t 91713 &4 Dieter et al.(2008)0] H.argk 2005
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BT SuAPEe] gt vlge] A= 22 S897100 o7k F=e] A7 IS Ale]
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1> W5l 7|5 A%

v EE RN T BATES e E A AR A IR vAtA 71 e 2 U] =8
A W) )3k 7] A S-S AAEAL k. IVOL(Z1a4-H8543)S Ang et al.(2006)¢] 2418wk} Fama—
French(1993) 3291 2 &of 2oJa] F& 7|7Hset Y E A=3819 on, SVRe fldde] 724 gufjen| ot}
AZEENE 4 o Flol RETdaTAeE 53 gh MBS A7 AL A ]‘/X 57} W&, FF 2975 Fama—
French 3£ 238 0 2RE] A&% AR AT (adjusted R2)o™ Amihud <3 Amlhud(2002)°ﬂ*1 20E B

FAXEA 16Y o Aol I TES o= Wa= ALK A A F 71 8FAA B, 9]301
FARE HF, AT HF2 712t gl o Fol] B3] §lo] BE AlE dldo = ARlet 2= A 7
= 2t TR A7 A e vleS MEEE YRtk 3 A F 7|3 FARF HlE, 59 FARR)
B]F, AMRJAFAA} Bl AA] Fule A T 2 FARRre] Tl Azt AR she Hle-S W& = vepdith

H| AR

10

A T3 AT
2004. 7~2008. 9
(2004, 7~2011. 6) (2008, 10~2009. 5) " and
W N = 48091 N = 4801 2009. 6~2011. 6)
’ ’ N = 43,200
H EFAA} Bt EFHA} Bt EFHA}
IVOL 0.0260 0.0150 0.0350 0.0160 0.0250 0.0140
SVR(%) 0.6012 0.1631 0.0038 0.0012 0.6124 0.1835
A7 ) 10,516 42,552 8,351 34,227 10.749 46,524
M/B 3.1371 6.6170 3.1827 5.2850 3.1027 6.6360
F ZAAF(adi. R?) 0.1470 0.2312 0.2751 0.2328 0.1332 0.1920
Amihud #3% 0.1013 0.9850 0.1452 0.7624 0.0966 0.9910
A A= =

71 FAAL B %) 12,1744  11.5422 11.7817  11.7660 12.2240 11.5830
2=l FAAF ¥ (%) 10.7014 9.5521 9.2261 9.1714 10.7856 9.6628
NRJNFAERE ¥ %) 771242 921422  78.9922  95.3452 76.9904 91.5200

Gl L

71 3F22L B %) 11.47 12.85 23.94 22.41 10.06 13.91
o=l TR vl (%) 81.24 72.74 69.14 68.76 82.58 79.61
NRJNFRERL ¥ %) 7.29 9.25 7.60 14.12 7.36 8.28

sh, 4 71 F s A s 0.026, A7l E 0.0359] S B
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9511 81.24%, MAFARAL 7.29% = <=1 A7t Fvl=e] diF-i-g 2Agke: & 4= Sk
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WS A9] T 1590 SVR S Reo] LA A9 V0L & Fol 3 2]

A58 mol FUEE olgshs TSl /G nRATS APAI O Qs

<% 3> %= M|l )3 Fama—Macbeth 3]7]%-4]

o] = 7|Y9FAE T Fujeete] BAE AFs] Al 98 A5E o83l Fama—Macbeth 3715418 A4
S Axfe Hudh) S50 SVRS dgEe 74 vl AginEo]w, EXRETE FF 389 B30 25 E
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B/M —0.0004 ~0.0001
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IVOL2 ZH2} 0.01973% 0.0260 2% 0.0063%H5 el g xfo] 7k ViERdth. 2]5¢1 Faiate]
7§l %= SVR17}F SVR4 7 25591 IVOLe] 247} 0.021377} 0.0276024 0.0062°] 215

Apo|7} A HE. o5 Sol| 7 WFARAIet 2)=Q] FARPE Fmg A ol A st

i
o

o

7791

)
o

} Sl - 289

o
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FHEL SVRZ} IVOLS] it 2 1 xjolgho|t). 2} TAME R SVR1- SVR 2] H 0/ o4 SVR2E 50% o)A

90%m%F, SVR3E 319] 10% o1 50% 1]k, SVRAE= 319] 10% 1wkl 158 VERIT) RSVE alldde] 74
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A A A ARG FAPE B v

rO(

IVOL SVR
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7)1 IVOL3 0.0225 0.0085

TR} IVOL4 0.0191 0.0101

IVOL5(Lowest) 0.0162 0.0119
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AR IVOLA 0.0231 0.0001

IVOL5(Lowest) 0.0202 0.0001
IVOL1-1VOL5 0.0149" 0.0011*
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&3], o] T =] 713e] i HlFe] 7P ok AR UaE 340, 2=l TR
B HFo] 7 gk AUas 3457, B Tl HlFo] 7FE =9k A
A= 208olRTt. mebA Bl HIReE Akl W FAE o] 7R
Aol FAIH vke} o] =uUl7]3 8.49%, <1511 86.32%, 7HQ] 5.19%7} Hrt.

<3E 5>l Yepd 71 arfrel el e FARTEE guilie JIRles Aun, 7]
7% IVOLo] 7Fd 2He 130l 13.14% % 78 38 WIS Hol= vhH TVOLo] 74
T IEME 6.27%% 7P S WIS Hol= 5, A o= Y|afelde] Sl
uh} Tl Ao R Folue fEls 714+
o] 7b¢ 2 IVOL5 18olA F5wrt 7P A7) sl $7k18<) IVOL29} IVOL3
AN 7P & NeE ol 719A7 7139 Svliedie Afolell #E o] WS
Z717F ook ANQIFARAL] A= 7Rl do] ARG Wyt A o' FopA=

Ao WAE B 7]eEARiehs o] siElS 7Rt

O
o
A
ro
—m
x
©
o
?10

<& 5> FAFAM svim FHISHlE VAR de] ¥

o] ¥ 7t FAFAMER Tl AeuFel] W MEEE FAE Tl JASHEet 19 AIVOL) ¢
WAE Hehia slek, 718 e FEER sl Al FAFA T V1] Fuls AME(SVR)O] 7 3k
=] 2!_?—9] H8(%) o)1 9,1% AT 95919 SVRe| 7H 352 739-0] B, AL ANAFAARE] SVR
7P 2 A5-e] HEE vehdnh

IVOL 1 IVOL 5

(Highest) IVOL 2 IVOL 3 IVOL 4 (Lowest) A
7188% 6.27% 7.02% 8.49% 9.17% 13.14% 8.75%
A=A F 78.14 85.40 86.32 86.75 84.12 86.67
USRS 15.59 7.58 5.19 4.07 2.74 6.58
A 100.00 100.00 100.00 100.00 100.00 100.00

oVgollN] Bans <I 5> ks FAAFZE FohE ANSA €)% A 5 A,
SA10] 2} FAFA L e F2e) S4ol 710 A S ek o Sol, 7l
SJ59l FAATL U Igjel} fEe] e FHS HMEIRE 49, vk ol 7195 4]

AT LEF DAL AR <X 5>0] Ak vhes] A V1SS wedae

A% S Ik <3 6> ol2] @ w2 confounding) ] FAE AAs}] Sla) Tt
7SS FANSZ T ARG DY Fama—McBeth 217184 2318 nolFa o),
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W el gvlle A YRS (SVR) oM Fomdrlaes dde] 7Qauf9
(IVOLi—1) oftt. SAIdsol= 71915, B/M Bl&, Amihud #|3%, 22]aL ddo] gvi=
HIG(SVR-1) o] 3k o] Atk

<X 6> F2APE Ful= v])Fol| thek Fama—Macbeth 3]7]%-4]

o] ¥ 71 gY Frlmele] WAE HAS3] S8 LEAES o] 88 FAFAHEE Fama—Macbeth 3|
A4S AAISE Aot} FE54%] SVRE /N A 9] sldE 74 Fule Aefu]&o|m, EXRET+= FF

831 B o2 HE] 4% MY 295U E, log(SIZE)w A7Fs9e] 2713k BIME A7 |ZHE FHIWA17F v,
Amihud measure®™ Amihud ] %+ Amihud(2002)914] 2709 BS54 FA224 16Y o) Agdo] 9=
ZES gatow YR AR Zo|th t 7HS Newy and West(1987) ¥k2lo)| whe} A7) 4-S edsle] 24519
om, e A7 1%, 5%, 10% ol 28-S ou)it)

71 FA A} TEWS 1 SVR

2y 1 2 3
SVRi—1 0.5202"
IVOL— —0.0770" —0.0648"™ —0.0138"
EXRET— —0.0164™ -0.0178"
log(SIZE) —0.0001 0.0005
B/M —0.0002 0.0003
Amihud |3 1.5400™ 0.8844"
Number of month 76 76 76
o=l FApAt TEWF 1 RSV(D)

2y 1 2 3
SVRi-1 0.3866™"
IVOL: —0.0065™ —0.0931™ —0.0327
EXRET— —0.0013 —0.0039
log(SIZE) —0.0005 —0.0003
B/M —0.0006" —0.0001
Amihud measure -0.0013" —-1.9119
xE FONY) 76 76 76

THRIFAAL SEHT D RSV(L)

g 1 2 3
SVR—1 0.3300
IVOL— 0.0156™" 0.0111™ —0.0002
EXRET\— 0.0012™ 0.0018
log(SIZE) —0.0001™" —0.0001
B/M —0.0001™" —0.0000
Amihud #]3% 0.4208" 0.0921
22 0 76 76 76
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!
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T 8k

12) #312 Ang et al.(2006)2 TFREENE 123t 7RIS ES TAoR TVl 7| d s dite] S IS
AN ik o2 FATIEIIES AHEE 9 2559 IfEAo] AUAA FES vA A APgS tidshe
HEFo] ks ZaA7E FHE 7H0E AL Ak 2l BTl BUEE olE-S ARERE ol ]
KOSPI A45 A= A9 2070 71999) A7)l ulEo] 60% oS AA1ate] 71171552058 A8 749- WEAo]
AideR W qIEe] elEe] AUAIA jIdEa A diRS ARIshe 27I]dell digt Rt ARt
S48 FAE S EE], MdEl(2011), pp. 533-534).

13) ¥ 7oAl Ang et al.(2006)2F o] Fehd 1 8R0S efele] FEEQ 7R I F DS Bfshe Xhs
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ol Wt vt H oz v IFo R BRR 3 v} 7P 2
HRAIEE TER(SVRL) 2 7Fg 2] 8%k TE(SVR) Alole] o)z} SRolgo] XjolE HejEr):
<3 7>9 g AL By, Tt QI E QD S1Ee] Bl Ee 47
—0.0081, —0.0056% =5 £(—)] gk VFERlW 21 2fo] 7} —0.0025% o3k &
#he 7R o= AL St st ek eokd She] EEEE]Q.E nigstal
BT SR XEEV 0 S vimshs TSRS S Y8 0.25%°] 294

AL ofn|gc). UL AN TETS dio G o1 BolA: SVRIT} SVR4C)

~~
S
Lo

|

i

ZIR)E AJol7) 198k —0.00369] 7S Btk =, SVR 49 10%S vi4=3kaL SVR
9 10% o] 152 wieshs FARdERS: S8l v 0.36%2 Zatelo)S de Aol

7Fssitt ool Avks e ARAA<rME 3>& shilelTe S0, st
nefre] Eoll #F HRE Fal A Bk $X6(2006) 5 U 7S] =
A Aatelr), et Ae] Ayks avliied] JHEIE AA|Shs Asquith et
al.(2005), Boehmer et al.(2008), Christophe et al.(2004), Diether, Lee, and Werner
(2009), Engelberg et al.(2012) 9] Ao} WS Zholgit,

<} 7> Ful® HjF oJExIoE B4

RYE ol8slo] TUE apha 54 old s
o}g9] WS A3 Afolrt HE AclA SVR = 0& 3dE T rirrh dofubA] E FHS, SVR>0%=
Tt dojd FES vrebdich sid Be] SVR1, SVRZ, SVR3, SVR4E= 242h Tyl SR F55
cﬂﬂ_éa SVRe] 491 10% o1d9) 15, 50% o1 90% Il “15F, 3+ 10% o3 50% wlwkel 14,
3191 10% WIRFQ) Z1E-s UehinE T 2 A 1%, 5%, 10% oA freldhe ejmlsih

o] 3= A & H H|5(SRV)*} Fama French—32.91

A 7| AR o159l FAA} TN QIFAFA;

g A FulE 5ol wE 258 Aol A (SVR = 0 vs. SVR > 0)

a:SVR = ~0.0056™ ~0.0067" ~0.0050" —0.0062"

b:SVR >0 —0.0081" —0.0071" —0.0083™" —0.0048"

b—a —0.0025™ —0.0005 —0.0033™" 0.0014
#Hd B SVR > 0% 49 SVR &9 25FE ApoliA

SVR1(Highest) ~0.0103" ~0.0086"" ~0.0105™ —0.0036™

SVR2 —0.0077" —0.0044 ~0.0083" ~0.0045

SVR3 -0.0079™ —0.0083™ —0.0080" —0.0055"

SVR4(Lowest) —0.0066™" —0.0114" —0.0059™ —0.0046"

SVR1—-SVR4 —0.0036™ 0.0028" —0.0045"" 0.0082
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SVR4 71359 ofgelE Aol S B, 7|¥HEARREe] 79 0.0028%H frofeh H(+)9]
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HojgEth WA sid AS BH, 7I9afeldle] A o® %8 IVOL1¥} IVOL2 + &
A= Frlwrh A ek Fukat Fuert HAlek kel 20E Afol(FelA
‘b—a'® FADNZF BT Foet 5(-) 9] gk 7RIt v, Z1dafgl o] Ao ke
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<¥ 8> 7|QFAR Y Sl vFol me ol dzurolE oA
o] 3= 7|9 afE A (IVOL) oh2 gl A 2fH]F(SVR)#} Fama French—38<1 R8& o83 7%
alpha® 574% %‘%f o) E9] PAS B3 Aot 3l AdA RSV = 02 sfjgdell =7} dojuix]

orols] ZEO RGY > 3 Fujert dojut FEAS vekdt) 3id BS) SVR1, SVR2, SVR3, SVR4= 22+
=7} WMEEJ FES Ao 7 SVRO| 5]*%4 10% o)<l 1%, 50% o4 90% mwkel 18 &+9] 10%
ol 50% w1 T, M 10% PIREQ] 1S LT IVOL Ang et al. (2006)4 WA wE) 3871 Bl
2]3) P77t Sk Y MEsIl o Y ﬂ7l°ﬂ wa} 55RSIT) 7, e 242t 1%, 5%, 10% G0l 4]

Frolghe olvlg,

IVOL1 IVOL2 IVOL3 IVOL4 IVOL5  IVOL1-IVOL5

(Highest) (Lowest)
gd A Fu= {50 M2 25 2Fo]EA(SVR = 0 vs. SVR > 0)
a:SVR =0 -0.0094" —0.0092"" —0.0087 —0.0068""  —0.0055"" —0.0039"
b:SVR >0 -0.0147" -0.0163" —0.0091"" —0.0019"" —0.0070™" —0.0076™"
b—a —0.0053""  —0.0071""  —0.0003 0.0048" —0.0015

e B 0 SVR > 091 7% SVR 911512 Apol4]
SVR1(Highest) —0.0131"  —0.0117™"  —0.0084™  —0.0069"  —0.0062""  —0.0069™

SVR2 —0.0080™"  —0.0096™"  —0.0076™"  —0.0065""  —0.0060""  —0.0020"
SVR3 —0.0092""  —=0.0090""  —0.0096™"  —0.0074™"  —0.0049™  —0.0043"
SVR4(Lowest) —0.0123™"  —0.0046™  —0.0100""  —0.0048" —0.0037 —0.0085"
SVR1-SVR4 —0.0007" —0.0071" 0.0015 —0.0021 —0.0024

kA, vyt Sk 1R e 82 T 1 RFelA 7| felde] A EE
el o] F7keh= siEle] Lkl IVOL13} IVOL57Ye] 23408 zlo]7} H-el3h
(—)9] 72 7=, o= A dbdo R s et Z|dleelErte] s
X3k Ang, Hodrick, Xing, Zhang(2006) 2 7efd, W<Je](2011)} Yx]8h= Aztolr},
s Boll AlAE Fulert BAs R ENkS oo s FAg A A, SVR17F SVR4
Afele] 270l EXHSVR1-SVR4) &= 71 alfrisAdo] & IVOL1Z} IVOL2 1ol A v
Frolgh S(—)9] ks 7 1 @]9 FoellA= frefdolA] 5S¢ 4 Utk F7H o=,
=7 7 gel ARE SVR1 1454 89, 23S (IVOL1-IVOLS)2 7|9 L+
fJgo] T7FFE v o® Pole ERIS 4= Qlrk ofd¥} o] sid Bell Hare SVR1-
SVR4¢} IVOL1-1VOL59] A¥R= 7|dafiisdo] 255 e Franprt A4 vt
s <M 4>9] W8-S e ARElTE Aotk

<3 9>+ 9%} 050 3l Fama—McBeth 3]71%-4] A2 BojFt) 3] 29

=M= Fama—French 3991 289 alphao]il SgHTE 99 Fux Agu)F
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(SVR), A4E 71 42LFARAVOL-), SVRSF IVOL-1 2] AR, 719715 B/M Wl Amihud
A|3golH, F71H4 0.2 SVRo] “39] 10%1 e 79 19] @& 7HA1aL 71 <fell= 09] gk
7= Highshort S T[22 EFAIZICL Eli 7130152 SVRGE 47]9] 23 ZiFolA
frold o] @& vkl SiErk JRs Advhs oF deof st At BEs Rt
P, 719l srize] grigel J vinky, SVRS IVOL.-, o] axtdo]
frolat &9 e 7Hok & Zlolth. <& 9>of vEhd 8 Ak AR 1%9] F2

Tl fFelRt 5(-)9] #he Bol <M A>3 sk AvE H]lth

<FE 9> X8| i3+ Fama—Macbeth 3]HE4

o] % =S} 71FLFAE Atele] HEAR1 AL njEjr gl nX= ks BAEk] S8 AT
NAGAEE o]-8e Y Fama—Macbeth 37848 AASE AoE AASkL Qlth B89 499 FF 38
¢l 3o RE] WER 44 alpha wtolth T8 SHUTE B Tl AHIF(SVR)# A€ 7|94
BAVOL-) 2 7 W55 a1 SVRXIVOL- 1S ARSI log(SIZE) &= Al71E-1e] 213k BV AP |#}
o] ARY/AI7E HlEolm, Highshort Dummy+= SVRO] 73] 10% oluiel] si@shd 1 132 o 09 ks
ZH= gup<=o]tl, Amihud measures= Amihud A %3 Amihud(2002)14] 2705 B34 F4x12A4 169
ol Aol = FES uPdo R AR AN flolth 7k Newy and West(1987) Wil wle} A7 |33t

aate] Ao e A2 1%, 5%, 10% GEolA] FrolEks ongit,
SEWS ¢ alpha
7y 1 2 3 4
SVR, —0.0898" -0.0710" —0.0809" -0.0223"
IVOLi— 0.2161° 0.2733™ 0.0013
RSV XIVOL—, —2.3220™"
log(SIZE) 0.0020™ 0.0017""
BM 0.0019 0.0017
Amihud # 3 0.0247 0.0251
Highshort Dummy —0.0020"
22 FOUIY) 75 74 74 74

& AX= o Aol AR ol4rl 714 Ak go] Srilee] ARl vix)= dgl
TFARNTEER The B HoleAE Avkath <3t 10>l ZIRlaireleat gnie el
mhe ) E Aot FARF R s Bars]o] ik WA ZIRbEAAte] A 78]
Aelgel 7 2 IVOLL “L 2t 711 anolfie] et Aol s 0.2 212 IVOL3%}

IVOL4 159141 SVRI-SVRAZ} 918 SH(+)9] k& mol 5 7I9)asas st o
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ZIRROLE Alolol W SR Hdo] vehtA] oal glk. v AR Sejmake] W
SVRI 2N 71935913 Afolell 2]k 23p=0]E 10| (IVOL1-IVOL4) 7} 9= e}
<7Wd 4>9] e53h= A7t dek ARIFAA] 795 [VOLS] 27]9F dglo] SVRe
7)ol whE FolE oS o] ol RelotA] G ghom vkt 71l af-9l o]

Folwe) guAel MUE 9T 74 % A L 5 9

&

< 10> 719591 T WFe] mhE oA rolE o] | FAXG G B

L Ex ]N,_xﬂtﬂi -—‘—UHJ]— Hlxg‘o‘} ZF—U]—V— EH)‘}‘Oi 7]@.1_.11— ( VOL)Oﬂ U;}F—:‘ S = H]T(SVR)I]'
1ol g AIE A S AAG. 250l E FF 38&3 2YE o]83t FU/NE alpha® 574

#ck SVR1, SVR2, SVR3, SVR4E Z}7} oy} 2] 259 tjalo 2 SVRo] A4-9) 10% o)l 1%,
50% o) 90% m|Wkel 18 819] 10% o) 50% PRkl 1E, aM 10% 7Rkl 18-S VRt IVOL-S Ang
et al.(2006)<] WA1S we} FF 3821 2ol o8] sig7Izt B¢t €= AEsielon vl 37)d we} 553}
Ak ™ 7 e 242 1%, 5%, 10% A o3k on|git)

IVOL1 IVOL2 IVOL3 IVOL4 IVOL5  IVOL1-IVOL5

o
I:kk

% 19,
o

71 (Highest) (Lowest)
SVR1(Highest) —0.0075 —0.0112 —0.0082 —0.0012 —0.0188 0.0112"
SVR2 —0.0055 —0.0061 —0.0055 —0.0015 —0.0023 —0.0027
SVR3 —0.0096 —0.0095 —0.0106 —0.0089 —0.0020 —0.0076
SVR4(Lowest) —0.0169 —0.0091 —0.0148 —0.0139 —0.0060 —0.0106"
SVR1-SVR4 0.0093™ —0.0021 0.0068" 0.0126™ —0.0127

IVOL1 IVOL2 IVOL3 IVOL4 IVOL5  IVOL1-IVOL5

afmrel A (Highest) (Lowest)
SVR1(Highest) —0.0125 —0.0119 —0.0084 —0.0083 —0.0077 —0.0047"
SVR2 —0.0082 —0.0104 —0.0083 —0.0070 —0.0069 —0.0015"
SVR3 —0.0096 —0.0089 —0.0102 —0.0065 —0.0055 —0.0151"
SVR4(Lowest) —0.0100 —0.0055 —0.0048 —0.0048 —0.0054 —0.0045"
SVR1I-SVR4  —0.0025™ —0.0063"  —0.0036™ —0.0034 —0.0023™

A=t IYOLI IVOL2 IVOL3 IVOL4 IVOL5  IVOL1-IVOL5

(Highest) (Lowest)

SVR1(Highest) —0.0081 —0.0033 —0.0010 —0.0020 —0.0048 —0.0032"
SVR2 —0.0049 —0.0043 —0.0046 —0.0067 —0.0020 —0.0029
SVR3 —0.0049 —0.0061 —0.0066 —0.0066 —0.0024 —0.0025
SVR4(Lowest) —0.0067 —0.0053 —0.0072 —0.0004 0.0004 —0.0071"
SVR1-SVR4  —0.0013 0.0020 0.0061" —0.0015 —0.0043

o=l FARRRe] - 1ALt el A71ek ¥ glo] BE IVOL Z1FellA SVR1-
SVR4¢] gro] w02 ep, IVOLAS A9l YriA] Z55 RSFllA 1 gho] SA|4 o=
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Frolah kg 71T, o] Erlw B w), AnHow ofel FAje] Bl Y avks
A A2 5= ek Rk opuey, o=l TRl FullE R EIRE 791 e]
g Al o = olek eljle] % FulE T FuEge] 7Hg womA
Q3 Fe] 71 2 28(S, FollA SVR1FH IVOL1o] SAlell 4581 FE)ell] SVR
IVOLO] 207] 23 % 7P whe - 1.25%2] 2ol o] UehaL glo] <7Md 4>& AXjsh=
Bl <7Pd 5> ] Ak ARk BRIt 2eal 71danfeigle] dukH o F IVOL2
ol vl v 23 B 7P AA| VR o] A Qo] 7SS A]A]
sk AR SiXE 4 qlrk
ghH, <3E 11> =t 719F-91E Ae]o] H3HQ1 #AE nlgiel gl vl
AES 5] Y8l FATAEZ Fama—Macbeth 3]984S 483t A3l R gty
T8 A= o] SVR¥F A9 IVOL % 7 Haee] axpgro|m 2]o] SRz gl =]
Aol <i 9> ARSE 3|HA FYsih
HA 7Bl A, BE 2ol SVR S 7AIF frelaiA] Ay frefsitiels
2318 H+)9) s BT o= vl Aol vl 7| IFRRRe] ol o Fo] A
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