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A7VEA 5 AQAH Y H|Go| ol £QEE FAl9
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A, ol @ dQleE EHAFY(lottery-
like) 191 Ao That /| TR A A 7ol
AAE L Ak, o] gt Aol #sto= T A

H A B2 A7 APt 19 F49 F&
of &AL ARHARI HHHo WL & FHY &0
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A7l A %’\} 59 7H4o] Aote AL RAS
o &, A7 AdE AdA 9 gutEel e s
QIASHA =9 7]edo] EE3 A3o] w2 FAMA
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Al 0F8 e 4= 9ok &, 91¥ol
2 QI 7140 -HLqFﬂfﬁlJ—’— 371
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SHE71E AR SARNAE SHA S <8 E
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FTYHOE HESI B7|¢SHFTHF A FHO|
A= AR 71T Y2 AAoto Aot
A=, F7IAAANA BAAANE SHTHCE, F
718 RA ARAAE $E51HoE Fosta it
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and Byun(2010)0] AR&EH =8 =W A 84
5 Agiot AR 7 SUE B4R A
FE AMSRE ol PO ASU ALY 2349E
59 #g7t nFAR) Hlof SRR x4 5
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ol @A Hgt AEL IA A AR BERT 4
At RA, o|H TS EAAE0| BPYF 2AL
Azst7] fzof] 24 §_E}% dioltt. Kahneman
and Tversky(1979)= WBAE ol &4 AdS
FE ol 4% -f‘_‘—’g i]”] 21 stk a8
Aol g E 9 7d5ds M e Sdolu
Tehg "ot Yol UeYe & ded, 1 4%
A4 Hrhe dite ¢ $90] gt 29 £
o &E0] 52 ¥ Yx(positive skewness)olA

A% vebdth Mitton and Vorkink(2007)° IR
FA(limited liability)& 7HA& HEA &2 /¥
FA0] F9 Y=g 7Tt AL I8 Fot. &9
He4 w2 A7HE 9 A& HYste A2 54
Ate Ad 2 @179 R4 99 7] 4S9
22 7FsAE 714 ofe] gER 24 A wet

A Boyer, Mitton, and Vorkink(2010)2 H&A4<
71d =] ZARA| (proxy)eti FSHHEA FAR
L Bz 4o] 2 BPNFO AL AFFTE AL
243 Kumar(2009)= 9% 1 FAAE0] &
Y54 (idiosyncratic volatility) &2 JE& =
XE]"?_ EAATE 9% 7= A9 disf &A4g]
7HtE AS $ARAY. Tversky and
Kahneman(l992)—4 A Aol AdHE o
sto] o] AH3E EYP33 Barberis and
Huang(2008)2 ¥4 w2 F40o] B4 A% f&
of ¥¥7tEtH= 499 AES HASH Blitz and
van Vliet(2007)2 &4 A3 &
Statman(2000)°] & ZEETQ 0|23 AZF.
Barberis and Xiong(2010)2 ¥54 a7E 9=
Az Reoto] Az 7|9t ABS ]%"?‘i‘:} =
ABoA EZRE0| A Apato] thgt AH
ofyzt o] 53 £AS Adste 58S &
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St WEA w2 FA9 HrotA FAete B
7|1Q08k= RAoltt. Al71& LR <l
FATHo] A5dle A9 Wi EEHY & 5 e
£ 4RH3Ql @440= QAo A9 datFo

E 19% F4Z dB7tetA |,

AR, IASA FA tigt A5 LA =
95E HYZAlo|th(Fischhoff, Slovic, and
Lichtenstein, 1977). & €°1, HF29 AES2
AA9 A& Al A YUE FA Tt 49
7t 7 oA et EAAE 22 A5
gk &5E Ao A s F49 &
AEAE B Aol disiA BAIFAlshe FAA
+ A9 BRI dis) o 2A FYsHA] gt
Cornell(2009) ZJS4le AE54H FAo tjgt
89 FQa3 R0y Bolth HJeA(ERHF L
EE Ad9 o)) WA FAT AZdst] fsiA
+ a3 7H50| Sitt. AIRolA w7t Y
oxt @ FAHolofof gt} &, FAAE0] YuHA
o7 FAjso] HgjA JjFog Fujko] E A=
Ho|AY Fujz Asjo] of Yok gt} ofof wh}
Miller(1977)7F AR %0|, YtH o2 7142 S
F70) oA AR et Aol QoA A
39 zo|7t E(HFAE &) FAHL FF ’\}oloﬂ 5
T2 9 YAFAT} Y& Aol ¥ E2 7HE
fEET AFHoaL 1Ol 08 4L
o]}, Diether, Malloy, and Scherbina(2002)=
o] Azto] figt AFAHI AAE AF3.

ol 22 AWEA olHAYY AUl FolA ol
Z‘]_E JE]_TL “Z&LE 7].1(]— oo ;(]x]E'- 1 7}4\%
EAAEY] B4 A 40 ozt AZolok. Brunner-
meier and Parker(2005), Brunnermeier, Gollier
and Parker(2007), Mitton and Vorkink(2007),
Barberis and Huang(2008) 52 7} &9
Yot 7lti5E Atolofl (-9 A7 SRt
o2y S AA 5%t TS Ang, Hodrick, Xing,
and Zhang(2006, 2009} IFAZT 228 A%

oA 18954 (idiosyncratic volatility)¥} o]
FYE Alolof 29 BAL At ASEA A3
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B A9 giA 19829 1958 20154 1297}
29 =AY AKRX) §7HFAA AFE F4
% BEZES AT FA ot HFAHS VEoR
509 ZEZE QS TP ol WY T 71E0R
AA 1 A7 EFIES AHESI97] gl 198149
1958 I=AHAKRX) #7HEAR 434 F
Ao dEL 58-S ARESte] 198249 195H 20159
129712 9] A=A A KRX) S7HBAA] A=
FAS IS E AL U ZEZTLE
TAgstg. BEO $E F 237,719 714-€olt.

(I¥ DolAE £ 979 e 19829 195 H
20159 12974 4715 AAR A8 FA(@E
22 g Ao -199 g4l "EALS
712082 AT 57 TEEZFQ9 € $£9&8S
19824 1€ 2& 7|24 07 319 201549 129714

A%A o LA% 2 AN et ol 2
EEZH0 $ogL BEEYO THTHY 495

% Lr
2E WA= 245 ot A
(2006) A W40l Wk F49] ZEET
oA e A (momentum strategy)°] 2
2349 A=t 23E A, ol#dt
e AMEA FA9 uld 480 A% Fste
ZA02 A9Y olH @G A A7 2 4 Ytk
U FAANAFS gAao g HEA o|g dAt ZA9}
ARl 52 AAZ R AR A4 183, AR
H2013)7F F¥sitta & 4= gtk 152 7I4EAL
Z 2% 4 29 7d 25z 742 &0
Tt Ao YA FEZ Hasky ok 1y Y
+, AE2H2014)= MRJAFAATL 252 EALTFY
FAS Aot olgt AR AS7F F49
7tAo] gFs nAde 2RE 49U

= W Bastol At XEZE = e A
RRCAUL SURdE: L i s

(I D] S5t Wsel 7P 2 1A F49
FEEC 59 Ao F0] WEHol dHdoz ¥
= XEE Q9] FALAEH Wol| = Fd2 2000
Aol SOl A Ueite A& & 5 . ol"
@32 20004 FFH SOIAHA H< A3k o]
20100 SO HA EEEEQ 59 725050l
5730l 7P w2 AHE F4U REEH L 19 74
FAERHE A ety 952 & & U

(4.1 Q===

(B DA E 19829 1€95FH 20159 12€7H4]
TSN AR FA2 IR 149 Wi
AVod& 71802 43 57) ZEZT 29 E¥4Y]
£ t3 712 5AFE AL Aot WEF(Vol=

rk
rol
re
4
~J

Mol ol gn FA-g ool



(17 1) ¥SY DES2Q0| Lua0lE Wil

719 AE 19824 185H 20159 1287H4] 71584189 43 FA@ASE Ad)e Wz -149

LR49E WEHS /1208 THT 5] EEEY0Y ¢

4 95219824 1€ =

4o 3to 20154

)
q]

129717 A&ACE AT AAE AASIL AUtk off, 18 ZEEQ $AEL TEZHQ FYFAY $5S
g Beoto] AistAn. XEEF = vE AFAd MR

kospl H54

(2 E=H L)

73] 91e] vl 25
5] TEUIE 240, DASARE o
A3 2ol Qu4AES ol8dle] 245

—_

ry=H1+7r,)—

& DA & 4 =0l HE4gol 7ME W2 ZEZ

E 1) I1=8

7oA 19824 194
7|2EAFE AASHL Aot E

Y& t-1949 ‘ﬂ%"é

20 1596 ZESYS HAE 924989 B
o] 0.00779141 0.01072 A3 oMtk W5A4e]

M =2 TEZFQ 59 YH4AF0 %&%}:Ol
0.00812 UEhJT} ol 193 FAl9 $AF(ZE

222 50| iAoz Aol W F49 T—E(E
EEZFR 2~)ET WA yed Ao

HE

2 015“] 12871 718X A8E FAS ddes e S4% 9ErdEy
(Vol& 71E22 F4T 572 43t M4 (Vo))

g 2& 715°§ A 1 LJJ A E(r, )9 BEHAHLE HEAH)E WL SAolAh L& ot
A& o] gsto] AMLQE S A5t Forgi
=H(1+r,) —
ZEZDQ oA == Z|CHzt | AZ TEmx}
1(Lowest) 0.0077 0.0000 2.2775 -0.6999 0.0917
2 0.0086 0.0000 2.2241 -0.7955 0.1073
3 0.0095 0.0000 4.0942 -0.8029 0.1220
4 0.0107 0.0000 2.5218 -0.8363 0.1351
5(Highest) 0.0081 -0.0034 6.5828 -0.9335 0.1666
total 0.0089 0.0000 6.5828 -0.9335 0.1278
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A dehd T 9lou, 200040 FHEE XEET
2 59 £9go] 4z TEE Y FYEHT
S e gk whetd 9 E A9 $9E0]
AR FA9] FAERG WA deht= AN ol

(E Dol o3, 1982958 199997449 1 @A 200097 o] Fo] Uepte s & 4 glom,
St WEHo] 5242 BF 950 g ok HAATNA AN Az AX T}
H 2) 7708 BF 48
loAE BEAS 1202 T4 5719 RESH 09 BT 4083 WEH0| 1 £L 5153 W50
g ge 1189 BF4A8Y Aol /WEE ANGL 9t

7| 2t 1(Lowest) 2 3 4 5(Highest) 5-1 t-value
1982~1989 0.0115 0.0119 0.0117 0.0140 0.0154 0.0038 2.3738**
1990~1999 0.0039 0.0040 0.0054 0.0077 0.0064 0.0025 1.3789
2000~2009 0.0111 0.0129 0.0142 0.0140 0.0082 -0.0030 -1.8900*
2010~2015 0.0065 0.0076 0.0078 0.0084 0.0059 -0.0006 -0.4388
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& 3o A9 5719 stE7]of wet st
ol MEAS 71E08 1A% 5719 ZEZ e ¥
Bt F£UE 1Y FAEEEQ 5)2 AN 4
(REEZ1)Y BH+dEY AolE AT
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g ZAMAE AR 45712 3719 BRTE A
Mg A9 sE7|E HYT

(Panel B)oA&= SAAANA Tl 471534
4*(coincident composite index : CC)E AM-3}%
£, 3719 A7 53257t A7k 5ot od
N B5712, 3719 B715FAF7L A7 5ot
stEetgl o A9 st &S

(Panel C)9|A+ Kim and Byun (2010)°] Ar&
g $49 U A ZH A5 (Sentiment Index)
£ AHgoto] AR9 5719 stEIE FESHT
ARA 7 AA 717419994 ~20159)9] FHFE
o 39 AZY 5712 BolT, FsET Aol

A9 st 2 B9t
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o 2N F49 £9A80] A9 FA9 FYER
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(E 3) F7IH30 M2 +AUE

1AL A71E hE EEEQE S8 WEH0 1Y ¥ L STEFE EAo] M e 1159
2989 Aol AAsHer,

Panel A: 7|8l 7|1&

1 2 3 4 5 5-1 t-value
571 0.0108 0.0122 0.0124 0.0143 0.0122 0.0014 1.1657
517 0.0028 0.0027 0.0053 0.0061 0.0017 -0.0011 -0.6472

F) 7 et NEEE SAOIN UHSK= 37| 209 JEasU(eference tuming date)2 AFSSICL SAOIN LEst
JiEasiale 20114 SUIKEH LHEO 9002 & 201,2307I21-HAA7| 126,981, 5127| 74249000 Cfet Zolct

Panel B : A7|S8X| 7|&

1 2 3 4 5 5-1 t-value
571 0.0104 0.0124 0.0134 0.0149 0.0125 0.0021 1.876*
5] 0.0039 0.0033 0.0040 0.0047 0.0017 -0.0022 -1.6302

F) A7IME0l tiEt XEZ, SAHM YHSI= A7ISEX|R siiel A7IS™dXI%(coincident composite index : CCNE ARSI
Ot F7IS¥RI7t HEED 450HH 457|12 HEEN of2foHH Stafr|2 HUT 4571 139,677, of27] 98,042, & 237,719
7|Y-Eoi| ot Zuolct.

Panel C : Sentiment 7|&

1 2 3 4 b b-1 t-value
A&7 0.0117 0.0149 0.0141 0.0147 0.0114 -0.0002 -0.1280
sk 0.0072 0.0078 0.0096 0.0095 0.0042 -0.0030  -2.0752**

=) Z7INE0) Ci3t AEE Sentiment® ARZSIRCL Sentimento] ZULES JIZEOR ZOIAECL IH AS7|, AOH o272 29
C}. Sentiment= 19993 1&€£E 20159 1287X|Q] RS AESI¥=M, HE7| 66,736, of=t7| 66,463, & 133,1997|—-2oj|
C3t Zajolct,

#

(E 3)3} vpA7tA 2 (Panel A)~{Panel C)°J4] FAERT SAROE RoloHA =A UERD G, A%
2tz 7|2 ¢ Y (reference turning date), 371% 9] siE7loAE I9E F419 g0 A9 F419
Y Z4*(coincident composite index : CCI), = £EHT EAACR Q954 ¥A Yergth

A# 9 A 4(Sentiment Index)E A3} A

&3tol AFY F5719 sHE71E LR
B4 A3} (Panel A)~(Panel C)oIA HAIZ A%

BAs719ME 19 FA9 80| A9 F49

E 4) Z7IH30 o2

GE 3% GE £°) 298 Fo, 1917 749
2980 A4 Se7lA A9E 249 £
Bt} v et olel@dol £4%e RolEnta

4T 4 9 Aol

+UAE SR Hel

o7lolE W54l T BE 5153 WEA] Fg ¥ 1759 $9489) Aol WHo] Y £ 5153

W5l 7P He 1189 £989 Aolo) BZUA0.0400)8 e A 598
49183} ME A0l 1Y ¥2 5183} WEH0| 1Y B 1189 S99 AolS AXHGL.
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Panel A: 7|&=2l 7|&
1 2 3 4 5 5-1 t-value
571 0.0186 0.0244 0.0308 0.0348 0.0398 0.0212 4.9293*
5t7] -0.0002 -0.0083 -0.0007 0.0002 -0.0107 -0.0105 -2.0138*
F) 4| MEg LEUe XEZ= SAYOM LHSl= 7| IUE J|Ex3U(reference turning date)E AMESIRICL 457|

23,666, 57| 14,735, & 38,4017|-20]| CHGH ZAO|Ct.

Panel B : Z7|s3X|$ 7|1&

1 2 3 4 5 5-1 t-value
571 0.0189 0.0254 0.0342 0.0390 0.0466 0.0277 6.3012%*
5] 0.0004 -0.0075 -0.0036 -0.0029 -0.0150 -0.0154 -3.1854™
F) ZIIAE st XIEZ, EAEA LHok= AIIEEXIES il 7S X|(coincident composite index : CCNE ALZ3IR

Ct. Z7IS¥R|7t ML J&01H 457|2 HEE0 516 si2r|z =i &57] 23,001, Sk=t7] 16,109, & 39,1107

-0 thet Znjoict,
Panel C: Sentiment 7|&
1 2 3 4 5 5-1 t-value
o4 0.0140 0.0270 0.0308 0.0294 0.0286 0.0146 2.3352%*
sk} -0.0124 -0.0155 -0.0059 -0.0170 -0.0227 -0.0103 -1.4351
Z) A7|ME0| S KB SentimentS MESIALE. Sentiment?] FHE 7IECE FSEL M AE7|, ROH Fi=7|2 HY

Ct. 4571 8,494, 512{7| 5,480, & 13,9747|Y-

SRy

(& 594 & "sA] £4&° 1A= FF|
A 5719 sig71el wet 9EtAE A& gors
7] 913 AAEA ZFE AAGIT. BAHSEE
Fama and French (1993)9] 3 factor model®]
momentum factorg 37}¢t Carhart(1997)9] 4
factor alphaZ AHEstgTh wiL(pqtct A4 147t
F719 YEFAEY REUAE V|EE FAT
5709 ZEET Q9] U By FYE(r,)ol et I
B4 By ofFg Z.

r=a+ 3, Vol,_,+ B, Vol?_ | +¢, g1
r=a+3 Vol,_,+ B, Vol:_, + n3g 2
BsMRF, + 3,SMDB, +
BsHML, + B, UMD, + ¢,

20j| CHet ZdoICt.

= a+p,Vol,_,+ B, Vol!_ + HF 3~5
B3 Cycle, + By MRF, +
BsSMB, + B HML, +
3. UMD, + e,
r=a+0,Vol,_,+ B, Vol’!_,+ =¥ (6~8
B;Cycle, + 3, Vol2_ * Cycle, +
BsMRF, + 3,SMB, +
B, HML, + B,UMD, + ¢,

oq71A,

AR 147 2719
712082 FAS 5
94 g4 9%

Vol : ZEE2| 09 AA 197 719 YEsdE

9] BFEHALS HF

Vol* : Vol AlF

Cycle : A% A5719 Huds
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(2) 3715 FAF(CCY7F AYET 534 1, 2% 2& 23 19 Carhart(1997)9 4 factor
stEstd 0 alpha(MRF, SMB, HML, UMD)Z SA¥4+2 37}

3) 399 FYWAF AZAL7 AA7|1HS 59 & 2ot
FHT 209 1, ofyd 0 2y 3~55 23 20 AR A5719 ot
MRF: A9 98 29498 et u|f4(Cycle)E 713t Byolth. A%
SMB, HML, UMD : &, AZ7H /A8, A5719 guis(Cycle)2 712389, 37163
=g 89l A, YNNG ARAFE 44 Aot 1 3~58

AAstgit.
2y 12 "5 Vool £AE A= JFS 2y 6~82 1Y 3~59 WHA A A%
goluy] 93 Bgos WHEAF 4059 BA 5719 Hul$o] Faa-gHs(Vol *Cycle)E

Aol o 7hs A el WA AlE(Vol )2 ¥ F71sE 2ot Al 45719 shE7ld el
E 7RI #8440l &2 F49 #9480l ¥E 8 nAE FFol d=A deht=A Fds
o] ¥2 F49 £AEHT 2 Zo)7] Yo Volo] At Aojtt. T Vol *Cycled] IAAF7H FH+)9
AATE FHY B 7 ACE sttt 13 e dEhiTE A9 sl dEA 1997
U HsAT F7 A8 AV AR AVt ol €Y SRS B F45H #adttke vl
P HEE 1999 298 VR gdadnd o, A9 sl BEAY £AE BAA |
Vol 9 3fASE 2()9 oz yepd Aol 549 convexityZ} A0t |4 T 4 92 Zolt.

ox Jy 3

(Z 5 =H=EM

model 1 model2 model 3 model 4 model5 model 6 model 7 model8
Intercept -0.0017 -0.0034 -0.0028 -0.0025 -0.0001 -0.0014 -0.0012 0.0012
(-0.605) (-1.257) (-0.884) (-0.879) (-0.018) (-0.428) (-0.4306) (0.260)
Vol 0.3372 0.4316 0.4387 0.4227 0.3493 0.4746 0.4867 0.5689
(1.968)**  (2.626)*** (2.413)** (2.571)* (1.371)  (2.603)***  (2.946)*** (2.221)**
Vol* -3.7016 -5.2014 -5.3262 -5.0989 -5.4015 -7.6451 -8.1172 -12.2119
(-1.611)  (-2.360)**  (-2.214)*  (-2.312)** (-1.695)*  (-2.927)**  (-3.402)** (-3.533)***
Cycle (1) -0.0009 -0.0038
(-0.766) (-2.187)*
Vol *Cycle (1) 2.7366
(2.262)**
Cycle 2) -0.0014 -0.0050
(-1.353) (-3.318)***
Vol *Cycle (2) 3.5339
(3.266)*
Cycle (3) 0.0007 -0.0082
0.477) (-3.411)"
Vol *Cycle (3) 6.7332
(4.809)***
MRF 0.0872 0.0925 0.0882 0.0221 0.0911 0.0859 0.0214
(13.245=* (13.127y** (13.316)™*  (1.983)"™ (12.885)** (12.937)"** (1.947)*
SMB 0.0342 0.0387 0.0338 -0.0089 0.0382 0.0347 -0.0042
(3.906)"**  (4.065)*  (3.849)*** (-0.620)  (4.025)**  (3.960)*** (-0.295)
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model 1 model2 model 3 model 4 model5 model 6 model 7 model8
HML 0.0198 0.0160 0.0198 -0.0015 0.0168 0.0183 0.0012
(1.984)** (1.494) (1.985)** (-0.092) (1.561) (1.830)* (0.078)
UMD 0.0128 0.0136 0.0123 0.0176 0.0139 0.0117 0.0187
(1.678)* (1.659)* (1.610) (1.374) (1.694)* (1.545) (1.474)
Adj. R 0.0017 0.0836 0.0915 0.0840 0.0064 0.0936 0.0883 0.0276
F-value 2.7582* 31.9995™*  26.5934™*  27.7009*** 1.9308* 23.9626™* 25.6870** = 4.6171***
N 2,040 2,040 1,780 2,040 1,020 1,780 2,040 1,020

(E 5)°14 Vol Vol 9 3|AA 7 23 1~89]
A QEEA FHY @A 20 e L}E]r"} HE
Aol F7184E $9450| F7IsHAT WsH 49
9 BA L= A3 #A7} ol convexsh 1&74]01
< 24 4 At 29 3~594 Cycled 3HAS
BAHCR fo3tA dgout 29 68WH
Vol *Cycled] 3AAF7E F+)9 Fha HolFo] A
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Low Volatility Anomaly and Stock Returns
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Abstract

We investigate if low volatility anomaly is observed mainly in a certain market condition.
We expect that low volatility anomaly can be explained by investor’s judgement bias depending
on the market condition. To examine how low volatility anomaly depends on the market condition,
we use coincident composite index, reference turning date and sentiment index to divide the
market condition into boom and recession. Our analysis results show that high-risk stock return
has been lower than low-risk stock return since the early 2000s, especially during the recession.
This results suggest that the investor's judgement bias is observed markedly during the recession
since high-risk stock is overvalued in the boom and then overvalued high-risk stock return
declines in the recession. This study contributes to the literature by showing the association
between low volatility anomaly and the market condition. We provide empirical evidence that
the investor’s judgement is affected by the market condition. Our findings suggest the strategy
of investing low-risk stock portfolio depending on the market condition to raise returns and
diminish risk simultaneously.

Key words : Volatility anomaly, Market condition, Investor’s judgemental bias
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