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Short-term Reversal and Short-term Momentum
in the Korean Stock Markets

Cheoljun Eom”® ‘Jong Won Park™

<Abstract>

This study examines short-term reversal and short-term momentum phenomena
(Medhat and Schmeling, 2022) in the Korean stock markets. The result shows that
the short-term reversal is significant, but the short-term momentum is not. Unlike
Medhat and Schmeling (2022) for the US market, which showed a significant
short-term reversal in the low-turnover stock group, but a significant short-term
momentum in the high-turnover stock group, we can't find evidence in favor of
short-term momentum in the high-turnover stocks. These results are robust to
controlling for firm size, market microstructure bias, arbitrage constraints,
firm-specific characteristics, and the T+2 settlement date effect. In the Korean
stock markets, the short-term reversal is associated with a strong tendency of
institutional (foreign) investors to buy winners and sell losers and with the trading
behavior of individual investors as opposed to institutional (foreign) investors. In
addition, unlike the US market, the short-term reversal factor premium is small in

magnitude and significance compared to other well-known factor premia.
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In(SIZE) 25.4292 25.5794 25.4992 25.4356 25.3726 25.3423 25.3374 25.3468 25.3307 25.1963
In(BM) 0.1182 0.1812 0.2273 0.2447 0.2500 0.2513 0.2172 0.1800 0.1091 -0.0542
MOM 0.2444 0.1832 0.1484 0.1228 0.1141 0.1107 0.1166 0.1377 0.1733 0.3658
LREV 0.6835 0.7915 0.8082 0.7749 0.7746 0.7586 0.7735 0.7990 0.8221 0.8576
TOVER 0.0464 0.0192 0.0145 0.0119 0.0109 0.0102 0.0103 0.0112 0.0129 0.0261
iLIQ 0.0019 0.0020 0.0024 0.0027 0.0036 0.0028 0.0046 0.0024 0.0034 0.0014
IVOL 0.8347 0.5592 0.4783 0.4339 0.4122 0.3987 0.3930 0.4021 0.4281 0.5720
iSKEW 0.0013 0.0006 0.0004 0.0003 0.0003 0.0002 0.0002 0.0002 0.0002 0.0001
MAX 0.0762 0.0483 0.0400 0.0353 0.0325 0.0306 0.0292 0.0287 0.0290 0.0332
SKEW 0.8584 0.6627 0.6152 0.6023 0.5855 0.5881 0.6050 0.6151 0.6263 0.6246
CcoSKEW -0.1757 0.2504 0.1534 0.1941 0.1056 0.0874 0.0694 0.1602 0.1917 0.2383
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<E 3> JERA st Fama and MacBeth (1973) &t 3] EA

= EFA Oigt AW RN ZAgE AAISH 3HEYPEY F4HLE Ol fEY 2ut4olE0ll, SYHWHLeE dAVIOA FEE @8I (SREV)#

7|YEA Hapoltt, 2AHRY LS DU|RHAHE(SREV)SHS o] 83 Byl @9 2t VAEGHLAE Z2FT Y2413, HH+E =S 2y142

T3t BAHSR AEE VA EdHLEE AFHENBETA), 719d42 A M), Z7IH-(LREV), #2)

ZF 3A&(TOVER), Hl3-57d(LIQ), ewey and West
:i

S N5H5A(IVOL), LG =(iSKEW), MAXEY
(1987, 1994)9] ¥WlHo 2 o] ALY

E
) s ,
3 APIgTS el ATl §URE 1%, 5%, 10%

21 282 243 284 285 26 287 238 239 210 =211l 212 Y13 Y14

SREV -0.0261*  -0.0262* -0.0270* -0.0288* -0.0255* -0.0269* -0.0134° -0.0260* -0.0098 -0.0233" 0.0035 -0.0267* -0.0261* -0.0149°

(-3.50) (-3.44) (-3.55) (-3.88) (-3.48) (-3.62) (-1.85) (-3.49) (-1.57) (-3.11) (0.59) (-3.62) (-3.49) (-1.92)
BRTA %% -ogo3t
In(SIZE) her] e
e g %%
8% o0
e g 98
ki 4
e Kis %)
gt 95
SKEW (260 05
A g i
s o i
coSKEW -0.0007 0.0004

(-1.20) (0.91)
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<E 4 WNE ZEZ SATe] A4
‘e Ol BRI S OE $U7Hs WYV REER|R O] BAMINO A&4de AR Aatolct. SHYIRTolA bl BRYIRte 7REolA 127022 Bi
7I3to] FAIA] e oz 7|7t olF ettt A5 AN RIS HAYY BRTIISAES VIR R AR JR(KKL, Panel A)F ARAGC HR7IIMedES

St
=2 O
Bl2 wRich EAMT SHAE AB5olB(EXRET)I 9¥A4 40 S(CAPM, FF3, FF5, FF5C)E ol&dlth THol] e

3]s 7J2(KK2, Panel
Newey and West (1987, 1994)9] o2 o|2ibdut Ap7|#s 1aist t-SAZoItt So4& 1%, 5%, 10% Zt7Ho] thsl YEA=2 ‘a’, b, '¢’2 72 BA|
c}.

1M 2M 3M 4M 5M oM ™ 8M 9IM 10M 11M 12M

Panel A: §7158A1FY FEALE o838t 4% [KKL, EW]

FxRet -0.0106° -0.0072  -0.0176°¢ -0.0061 -0.0114 -0.0319°¢ 0.0082 0.0054  -0.0022 0.0052 0.0304 0.0253
(-2.53) (-0.97) (-1.69) (-0.61) (-0.79) (-1.85) (0.41) (0.27) (-0.09) (0.19) (0.91) (0.89)

CAPM -0.0117° -0.0081 -0.0177¢ -0.0060 -0.0095 -0.0367% 0.0124 0.0096 -0.0053 0.0023 0.0237 0.0147
(-2.26) (-1.01) (-1.92) (-0.68) (-0.87) (-3.28) (0.86) (0.63) (-0.30) (0.23) (0.53) (0.48)

FF3 -0.0154° -0.0107 -0.0259¢ -0.0159 -0.0146  -0.0255°¢ 0.0038 0.0138 -0.0172 0.0244° -0.0227 -0.0014
(-2.16) (-1.08) (-1.77) (-1.45) (-0.72) (-1.68) (0.20) (0.48) (-0.43) (1.73) (-1.09) (-0.06)

FF5 -0.0156° -0.0129  -0.0246¢ -0.0179¢ -0.0083 -0.0253 0.0047 0.0261 -0.0135 0.03782 -0.0252 0.0054
(-2.36) (-1.31) (-1.68) (-1.67) (-0.48) (-1.33) (0.23) (1.09) (-0.39) (2.88) (-1.25) (0.16)

FF5C -0.0176* -0.0183" -0.0307° -0.03022 -0.0220  -0.0344° -0.0031 0.0016 -0.0418 0.0103 -0.0674* -0.0322
(-2.76) (-2.01) (-2.53) (-3.02) (-1.34) (-1.67) (-0.16) (0.08) (-1.27) (0.54) (-4.06) (-0.89)

Panel B: "AAAHF7I5HAZ L ZAGA|I)S FL2AE 0|85t F¢ [KK2, EW]

ExRet -0.0124° -0.0058 -0.0130 -0.0044 -0.0079 -0.0315 0.0196 0.0078 -0.0018 0.0182 0.0426 0.0357
(-2.54) (-0.72) (-1.14) (-0.39) (-0.53) (-1.58) (0.83) (0.36) (-0.07) (0.65) (1.18) (1.10)

CAPM -0.0136° -0.0065 -0.0134 -0.0042 -0.0065 -0.0364° 0.0236 0.0127 -0.0064 0.0151 0.0358 0.0273
(-2.23) (-0.79) (-1.39) (-0.43) (-0.55) (-2.30) (1.37) (0.77) (-0.44) (1.47) (0.73) (0.83)

FF3 -0.0174° -0.0104 -0.0220 -0.0144 -0.0105 -0.0214 0.0140 0.0189 -0.0138 0.0368° -0.0011 0.0024
(-2.09) (-1.02) (-1.41) (-1.33) (-0.51) (-1.17) (0.66) (0.96) (-0.35) (2.32) (-0.06) (0.10)

FF5 -0.0176" -0.0130 -0.0205 -0.0161 -0.0036 -0.0204 0.0177 0.0322° -0.0087 0.0513% -0.0068 0.0109
(-2.27) (-1.26) (-1.34) (-1.52) (-0.21) (-0.91) (0.73) (1.96) (-0.25) (3.73) (-0.44) (0.32)

FF5C -0.0198* -0.0187° -0.0273" -0.0318? -0.0155 -0.0311 0.0085 0.0105 -0.0390 0.0311  -0.0424° -0.0316
(-2.61) (-1.91) (-2.15) (-3.08) (-0.91) (-1.20) (0.35) (0.75) (-1.22) (1.62) (-2.50) (-0.82)
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[m

=
10O

o
BE AANBEIE RS 3AGA R0 Ke B2l Ty FRAHKKDE ol8sto] PHY 55 IS HUS-CINA KE Q0] SR H-L FulgE
290 S5 RAYNE Hehdch, AMYol JIGS UL JIATFLSIZE, Panel A), TEWEH(VOL, Panel B MAXEIHMAX, Panel ) vl%-&4i
= A 9

Panel D)9] 47}7<]0]EJ( O|HzF L E Q= =X o5 ZEH Y (independently double-sorting method)C. & StAdstct 01] He EXHII|UE
Q.

g - = e )
3710 g 58 ZEZ2|Q(CI(H)~C5(L)) = T7I¥tdo] gt H-L FH]8XLEZ2] 09| BEXPJIE AAlst. B @EH2 A de FEAMdte] =710 o
=9 ZEZE2|Q(SI(H)~S5(L)) ER 2} 7|dSdHo tigh H-L FHIELEZE2] 9] EXPIUE AAISHT. EAMVI It HAX] = 57 2 E(ExRET)2t fjdx7 49
E(CAPM, FF3, FF5, FF5C)E o]&sttt. Z50oto] ZFe Newey and West (1987, 1994)9] ®iH o2 o|EAMy} RP7|AMS 1185t t-EA | Ho|t}t. Solam 1%,
5%, 10% Z+ztoll tisll YI-ALR ‘a’, b, ‘¢’ 2 FA|SCH
7| EGHSE BAISE 39 TR dA RS BAIgE 39 JdE s dA
Cl (H) C2 C3 C4 C5 (L) S1 (H) S2 S3 S4 S5 (L)
Panel A: 7|92 -H7|8H8 T EZZ]Q
FxRet -0.0022 -0.0053 -0.0113° -0.0128° -0.0145% -0.0086° -0.0171° -0.0203% -0.0173° -0.0210°
: (-0.44) (-1.18) (-2.44) (-2.87) (-3.26) (-1.95) (-4.98) (-5.81) (-5.37) (-4.72)
CAPM -0.0034 -0.0064 -0.0127° -0.0136° -0.0156° -0.0082 -0.01722 -0.0203% -0.0171° -0.0204%
(-0.57) (-1.18) (-2.31) (-2.93) (-2.71) (-1.35) (-3.75) (-4.13) (-3.64) (-3.56)
FF3 -0.0065 -0.0107 -0.0145° -0.0185% -0.0168" -0.0063 -0.0155% -0.0179% -0.0146° -0.0166"
(-0.74) (-1.49) (-2.02) (-2.67) (-2.68) (-1.33) (-5.16) (-5.06) (-4.45) (-3.70)
FF5 -0.0062 -0.0113¢ -0.0149° -0.0184° -0.0169? -0.0060 -0.01552 -0.01778 -0.0146° -0.01672
(-0.80) (-1.67) (-2.22) (-2.92) (-2.85) (-1.21) (-4.84) (-4.61) (-4.23) (-3.72)
FE5C -0.0083 -0.0138° -0.0168° -0.0198° -0.0184° -0.0080 -0.0167° -0.0185% -0.0158°? -0.0180°
(-1.09) (-2.14) (-2.42) (-3.06) (-3.16) (-1.56) (-5.56) (-5.07) (-4.86) (-3.75)
Panel B: ZSHEA-TI7|8FH T EZ2]|Q
ExRet -0.0071 -0.0042 -0.0070 -0.0048 0.0065 -0.0252° -0.0123° -0.0163% -0.0180° -0.0116°
: (-1.60) (-0.96) (-1.46) (-0.95) (1.32) (-5.15) (-3.48) (-3.85) (-5.16) (-2.49)
CAPM -0.0079°¢ -0.0052 -0.0085° -0.0065 0.0053 -0.0238° -0.0113° -0.0154° -0.0176° -0.0107¢
(-1.69) (-1.01) (-1.72) (-1.55) (1.22) (-4.36) (-3.10) (-3.46) (-5.21) (-1.90)
FF3 -0.0099° -0.0094 -0.0151° -0.0121°¢ 0.0049 -0.0205% -0.0079° -0.0108% -0.0115% -0.0057
(-1.88) (-1.40) (-2.00) (-1.70) (1.00) (-3.94) (-3.13) (-2.60) (-3.49) (-0.95)
FF5 -0.0104°¢ -0.0098 -0.0151P -0.0125°¢ 0.0046 -0.0201° -0.0076° -0.0105% -0.0114° -0.0050
(-1.95) (-1.51) (-2.24) (-1.93) (0.94) (-4.04) (-2.94) (-2.63) (-3.49) (-0.84)
FE5C -0.0118° -0.0119°¢ -0.0172° -0.0152° 0.0033 -0.0197¢ -0.0074° -0.0107% -0.0126° -0.0045
(-2.11) (-1.89) (-2.72) (-2.49) (0.67) (-4.10) (-2.83) (-2.75) (-4.24) (-0.68)
Panel C: MAX-E@7|9t5 ZEZZ]Q
ExRet 0.0011 0.0034 -0.0013 -0.0010 -0.0146° -0.0060 -0.0097° -0.0162% -0.0204° -0.0217¢
: (0.20) (0.75) (-0.28) (-0.18) (-2.60) (-1.21) (-2.44) (-4.17) (-4.72) (-4.31)
CAPM 0.0001 0.0021 -0.0028 -0.0034 -0.0173? -0.0039 -0.0081° -0.0146° -0.0194° -0.0213%
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(0.02) (0.51) (-0.66) (-0.72) (-3.45) (-0.84) (-2.05) (-4.18) (-4.87) (-3.29)
FF3 -0.0062 -0.0039 -0.0067 -0.0056 -0.0183% -0.0041 -0.0037 -0.0095% -0.0124* -0.0162%
(-0.90) (-0.70) (-1.13) (-0.92) (-2.80) (-1.16) (1.15) (-3.18) (-3.51) (-2.85)
FF5 -0.0071 -0.0042 -0.0068 -0.0059 -0.0186° -0.0036 -0.0032 -0.0091° -0.0119° -0.0151°
(-1.03) (-0.75) (-1.22) (-1.02) (-3.16) (-1.03) (-0.97) (-3.03) (-3.46) (-2.99)
FF5C -0.0090 -0.0059 -0.0082 -0.0077 -0.0204* -0.0039 -0.0028 -0.0090% -0.0124% -0.0154%
(-1.21) (-1.08) (-1.54) (-1.39) (-3.41) (-1.12) (-0.83) (-3.05) (-3.64) (-3.11)

Panel D: H|R-&/d-T7[8H LEZZQ
ExRet -0.0166% -0.0099" -0.0109" -0.0065 -0.0039 0.0181# 0.0151# 0.0191# 0.0197% 0.0308%
: (-3.81) (-2.33) (-2.53) (-1.39) (-0.79) (4.69) (5.10) (5.72) (6.42) (6.85)
CAPM -0.0175° -0.0108" -0.0115" -0.0075 -0.0052 0.0170° 0.0140° 0.0179° 0.0187° 0.0293%
(-3.15) (-2.08) (-2.29) (-1.45) (-0.89) (3.23) (3.86) (5.05) (5.03) (8.11)
FF3 -0.0177° -0.0130° -0.0140° -0.0112 -0.0104 0.01332 0.00932 0.0119° 0.0130° 0.0207¢
(-2.93) (-2.00) (-2.44) (-1.46) (-1.24) (2.98) (3.22) (4.56) (5.38) (5.45)
FF5 -0.0179° -0.0130° -0.0141° -0.0117 -0.0105 0.0126° 0.0087° 0.0111° 0.0128° 0.0200°
(-3.08) (-2.23) (-2.69) (-1.58) (-1.35) (2.59) (2.86) (4.10) (5.03) (5.28)
FF5C -0.0190* -0.0148% -0.0158% -0.0139° -0.0128° 0.0136° 0.0091° 0.0112% 0.0135% 0.0198%
(-3.32) (-2.64) (-3.14) (-1.85) (-1.65) (2.73) (3.02) (4.11) (5.36) (5.06)

_31_



<E 6> WI|RHEAY ¢ 554 o|FAFE AZde-H7IEHA EEEEJEQJ FRMS 1}
#e= AN A& AA 2 299 Z2] QoA T IYbE thst H-L
71E 72 (Panel A)9} FA|AAO] KJ‘ MY ExpMI 2R S 7)1FZo2

4 5 RLE
gtk moA ZHER] ool oz olgdt

ot e 5
|8t Z(Panel Bj= oty SAPGM FAR = 2o B(EXRET)H 9| @224 F(CAPM, FE3, FFS, FFSC)S o] &ett. d=ote] 32 Newey and West
(1987, 1994)9] o2 o] Z4ibdut A7) dhg 13t t-SAIFeIo. RolaE 1%, 5%, 10% Zizfo] sl $178AL2 ‘a’, 'b’, ¢’2 & BAIF
S5 IR
P1 (H) P2 P3 P4 P5 (L) P1 (H) P2 P3 P4 P5 (L)
Panel A: R7F5dAIR9 A2AHKK]) o]&
ExRet ~0.0060 0.0003 ~0.0041 -0.0080°  -0.0138° ~0.0017 ~0.0004 ~0.0035 ~0.0028 ~0.0106°
: (-1.45) (0.08) (-1.15) (-2.57) (-3.36) (-0.34) (-0.08) (-0.73) (-0.61) (-2.20)
CAPM -0.0069 -0.0008 -0.0049 -0.008%°  -0.0147° -0.0029 -0.0012 -0.0045 -0.0035 -0.0116"
(-1.42) (-0.23) (-1.42) (-3.03) (-3.31) (-0.48) (-0.24) (-0.82) (-1.01) (-2.27)
FF3 -0.0101 -0.0053 -0.0080 -0.0110°  -0.0165° -0.0058 -0.0051 -0.0081 -0.0040 -0.0145°
(-1.56) (-1.12) (-1.58) (-2.82) (-3.23) (-0.78) (-0.82) (-1.13) (-0.99) (-2.47)
FFS -0.0105° -0.0053 -0.0080°  -0.0110"  -0.0164 -0.0059 -0.0044 -0.0076 -0.0039 -0.0139°
(-1.71) (-1.21) (-1.69) (-2.93) (-3.52) (-0.84) (-0.77) (-1.13) (-0.93) (-2.57)
RREC -0.0122°  -0.0070°  -0.0099°  -0.0123°  -0.0175° -0.0073 -0.0064 -0.0095 -0.0042 -0.0155°
(-1.97) (-1.76) (-2.26) (-3.66) (-3.92) (-1.05) (-1.21) (-1.53) (-0.98) (-2.84)
Panel B: FAIAGHS 15 AAST SATAG)0] FEAHKK2) 0] &
ExRet -0.0078 -0.0010 -0.0048 -0.0069°  -0.0130° -0.0037 0.0017 -0.0009 -0.0078 -0.0067
: (-1.63) (-0.23) (-1.18) (-1.75) (-3.35) (-0.60) (0.34) (-0.18) (~1.54) (-1.38)
CAPM -0.0086 -0.0023 ~0.0059 -0.0077°  -0.0139" -0.0049 0.0006 -0.0021 -0.0084 -0.0078°¢
(-1.47) (-0.44) (-1.53) (-1.71) (-3.47) (-0.68) (0.12) (-0.34) (-1.47) (-1.86)
— -0.0122 -0.0064 -0.0092° -0.0097 -0.0161° -0.0098 -0.0022 -0.0041 -0.0106 -0.0099°
(-1.63) (-0.91) (-1.81) (-1.64) (-3.48) (-1.01) (-0.34) (-0.56) (-1.47) (-1.83)
—_— -0.0127° -0.0065 -0.0091°  -0.0097°  -0.0162° -0.0102 -0.0017 -0.0040 -0.0095 ~0.0096°
(-1.78) (-0.99) (-2.02) (-1.76) (-3.54) (-1.15) (-0.26) (-0.59) (-1.48) (-1.82)
FREC -0.0144¢ -0.0088 -0.0110°>  -0.0118"  -0.0176° -0.0122 -0.0033 -0.0067 -0.0107°  -0.0117"
(-1.95) (~1.45) (-2.51) (-2.37) (-4.05) (-1.40) (-0.55) (-1.05) (-1.73) (-2.33)
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<E 7> WIRWHPA : FHA olWy Ay He-IuE REZe] o] Sxpyu
Bl oMY Ay PNE-NNY FAYT EE H

2009 H-L 7818 REZejeo FAGNS YEUG. oj¥d ZEZsoc 56 F4K olFPRYY

(dependently double-sorting method)& &3l gttt &, el SAleS 7102 59 LEZRS s, 72 = %342 ollAl Add SRS
Z|EoR 5E9 REZYS APttt molM JHEAIROYRl met frbEdEAIRY] AAd £AMIR SRS 7l€2 o] &3t 4-(Panel A)°t AAA2
ExYT BRI A1 —¢—01E(EXRET)¢} 9|9 A% 201 B(CAPM, FF3, FF5, FF50)2 o] &3l

A FAH3R 5RAE 71E2R o]8et %(Panel B)2 SEeltt
of. 2] 32 Newey and West (1987, 1994)—1 Yoz olgadwt AP L t-EAFeIT. FeE 1%, 5%, 10% Z¥zbol| ofisll YIEAIR ‘a’, b,
R 2 BAJRMC

S5 AN
P1 (H) P2 P3 P4 P5 (L) P1 (H) P2 P3 P4 P5 (L)

Panel A' /15 ARl AAY SAH PEAKKDES o8t A9
ExRet -0.0081 -0.0018 -0.0028 -0.0046¢ -0.0065" -0.0029 -0.0008 -0.0027 -0.0050 -0.0045
: (-1.64) (-0.47) (-0.83) (-1.73) (-2.54) (-0.51) (-0.16) (-0.60) (-1.16) (-1.25)
CAPM -0.0091 -0.0029 -0.0035 -0.0053" -0.0074* -0.0040 -0.0017 -0.0035 -0.0057 -0.0054
(-1.50) (-0.74) (-1.21) (-1.97) (-2.93) (-0.59) (-0.29) (-0.72) (-1.59) (-1.37)
FF3 -0.0125¢ -0.0075 -0.0067 -0.0078° -0.0090% -0.0075 -0.0055 -0.0077 -0.0061 -0.0090°
(-1.65) (-1.41) (-1.56) (-2.22) (-3.13) (-0.90) (-0.78) (-1.23) (-1.47) (-1.98)
FF5 -0.0132°¢ -0.0075 -0.0066 -0.0079" -0.0092% -0.0077 -0.0048 -0.0070 -0.0060 -0.0089"
(-1.79) (-1.56) (-1.60) (-2.28) (-3.31) (-0.96) (-0.74) (-1.22) (-1.42) (-2.09)
FF5C -0.0153° -0.0093° -0.0086" -0.0091% -0.01022 -0.0097 -0.0069 -0.0090¢ -0.0062 -0.0104°
(-2.11) (-2.15) (-2.29) (-2.88) (-4.08) (-1.28) (-1.16) (-1.74) (-1.46) (-2.51)

Panel B: AANTY] AFY EAdH FEAHKK2)S o8¢ B9

ExRet -0.0111° -0.0025 -0.0036 -0.0036 -0.0061° -0.0056 -0.0032 -0.0034 -0.0070 -0.0051
: (-1.97) (-0.52) (-0.88) (-1.14) (-2.56) (-0.83) (-0.61) (-0.68) (-1.63) (-1.41)
CAPM -0.0120¢ -0.0038 -0.0046 -0.0043 -0.0068% -0.0067 -0.0043 -0.0046 -0.0074 -0.0059"
(-1.74) (-0.65) (-1.30) (-1.28) (-3.11) (-0.86) (-0.87) (-0.77) (-1.50) (-2.04)
FF3 -0.0148°¢ -0.0081 -0.0087¢ -0.0069 -0.0085% -0.0107 -0.0076 -0.0064 -0.0094 -0.0076"
(-1.88) (-1.03) (-1.72) (-1.46) (-3.24) (-1.11) (-1.14) (-0.90) (-1.61) (-2.41)
FF5 -0.0154° -0.0081 -0.0087¢ -0.0070 -0.0087% -0.0111 -0.0070 -0.0063 -0.0087 -0.0079%
(-2.03) (-1.12) (-1.92) (-1.52) (-3.43) (-1.23) (-1.09) (-0.95) (-1.61) (-2.59)
FF5C -0.0171° -0.0104 -0.0106° -0.0088° -0.0096% -0.0130 -0.0087 -0.0089 -0.0097¢ -0.0090%
(-2.24) (-1.53) (-2.40) (-2.14) (-4.03) (-1.52) (-1.44) (-1.44) (-1.87) (-3.03)
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<E & 7YY e AT E /EFAo gk Fama and MacBeth (1973) ©@ 3] H&A
B Y gReol meb TRE FANT Uold pEsAd digt Yo s Aue AN {715 EAR
9 % 5

BEZEA AF PHE FUKK)E

o83t 7% (Panel A)e} FAIAY EEO| FMKK2)E 01§35 Z9(Panel B2 TR Y FEHUAL v]g) BGII IR Aqpolgoln, SY

S RN A NEEASREVIE ZA5 s Sl slnde @NEERNg oY 2Y1 @Y 2 URYULE 52U 2
2] Slge]

57 d

P2+13, T30 BE SYULS EAT YU FRAT. SAULE AAY V| YSYASSL APHENBETA), 7|72 A g
SLEn(EM) ZEMOM, B HALREV), A4 STAZTOVER) o1 % EALIO), AR NOL) mAE(SKEW, MAXAHMA), AW, SAe
(coSKEW)o|ch. 2 0t9] ghe Newey and West (1987, 1994)9] W02 ol RAbywt Ab7lgehe naidh t-SAFolck. §OLFE 1%, 5%, 10% Z12to] chsh 91
A2 ‘a’, b, ¢’Z 8 mA|SH

2yl By =ByY3 mygd =gy myge ®Y7 B8 BP9 BP0  BYPLl  BYP12  BYP13 2Pl
Panel A: Q712 HAIArS] LEAHKK])E 0] 83t 72

[¢]

High -0.0232* -0.0242* -0.0241* -0.0273* -0.0220* -0.0241*° -0.0124° -0.0236® -0.0077 -0.0212° 0.0068 -0.0245* -0.0237° -0.0118
TOVER (-3.12) (-3.15) (-3.19) (-3.62) (-3.02) (-3.23) (-1.65) (-3.21) (-1.20) (-2.80) (1.13) (-3.29) (-3.14) (-1.40)
0
(

Low -0.0302® -0.0331* -0.0294* -0.0345* -0.0358* -0.0297% -0.0302* -0.0307* -0.0315* -0.0274* -0.0272% -0.0310* -0.0300* -0.0365%
TOVER (-3.44) (-3.70) (-3.31) -3.88) (-4.14) (-3.41) (-3.41) (-3.49) (-3.54) (-2.82) (-2.85) (-3.53) (-3.36) (-2.80)

Panel B: AR|AJAI] LEAHKK2)E o] &3t 7L

oT OT

High -0.0218* -0.0226* -0.0224* -0.0257* -0.0207* -0.0226* -0.0115 -0.0230* -0.0072 -0.0203% 0.0063 -0.0234* -0.0221* -0.0121
TOVER (-2.87) (-2.90) (-2.93) (-3.31) (-2.78) (-2.96) (-1.49) (-3.04) (-1.08) (-2.60) (1.02) (-3.09) (-2.88) (-1.36)

Low -0.0216° -0.0251* -0.0210" -0.0252* -0.0268* -0.0219" -0.0214" -0.0217° -0.0233* -0.0192° -0.0217* -0.0223* -0.0209" -0.0292"
TOVER (-2.47) (-2.90) (-2.36) (-2.86) (-3.12) (-2.54) (-2.48) (-2.48) (-2.67) (-1.98) (-2.57) (-2.57) (-2.39) (-2.39)
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<E 9> 7|YARE ne el FAe-TIUN & %EJ o] £xga}
BE 1YFR, ARFARE, ARY SAPYUE e cpis ZEZe|00) EAYNE MM i ZET2 oL 23x5 SYA
IBARE S0k A5 SO0k ol SR, A SHEE SOk ol 30% 511 0%, o1# RG] TS Huea, A4
f ZEEelos THA 43U /YR, ANY 08 A0 Tabgull dE §15EAE0 PR olgd 3 2
AHE ol g8 AR(LY LEF KK2)Z TRAT. FALTE A AU IURLE BE Dol A0 DN

g ol gt &,
APgUE 7|ECR 57

K1F AAAIZL] 2
2oy 1), 719te

= 125t AdE Ide-gre 2EE2] 9] H-L E'H]% EZQQ(FEE), AdF ddgs 123 7|d2-7w
2%% B2 2 AR, ZHER|Rojghd o] of U759 H(Panel A)3F 71X 7158 (Panel B)o2 FE3iTH &
AXxX 5 (CAPM, FF3, FF5, FFhC)E Ol%oLPEJr *}30}_4 He Newey and West (1987, 1994)9] vlHo g2 o|BAtM I}t AP7|AHS 118{sh
23 1%, 5%, 10% Ziztol| disll Y-EALR ‘a’, b, 2 P& ﬂi/\la’_}ﬂr.

—

w715 EAEY A2AHKK]) °o]-& ARAE =AHKK2) o1&
7]%%%;71 AT S e-Tretd 7142 -8k 7]%%%—071 el el e-Hrletd 718 -7 ]eh
aﬂg_ﬁ ﬂ]\ﬂf}g F$30% 5F2]30% 22150% 5F2]50% ‘“415?79]4?,:5 2+2130% 5F2]30% A+2150% 5F2]150%
Panel A: SU7}&5H
ExRet -0.0077% -0.0046 -0.0108% -0.0023 -0.0131°2 -0.0089° -0.0061 -0.0116% -0.0038 -0.0140%
(-2.64) (-1.16) (-3.73) (-0.63) (-4.39) (-2.49) (-1.33) (-3.51) (-1.01) (-3.39)
CAPM -0.0087" -0.0057 -0.0117% -0.0034 -0.0139% -0.0098" -0.0072 -0.0125% -0.0047 -0.0150%
(-2.52) (-1.18) (-4.18) (-0.81) (-4.11) (-2.18) (-1.23) (-3.24) (-1.04) (-2.98)
FF3 -0.0110° -0.0093 -0.0126% -0.0065 -0.0155% -0.0124° -0.0111 -0.0137% -0.0072 -0.0177%
(-2.30) (-1.43) (-3.54) (-1.14) (-3.55) (-2.02) (-1.38) (-2.87) (-1.18) (-2.66)
FF5 -0.0110° -0.0095 -0.0125% -0.0064 -0.0156% -0.0126" -0.0114 -0.0138% -0.0072 -0.0179%
(-2.56) (-1.57) (-3.95) (-1.26) (-3.81) (-2.23) (-1.53) (-3.15) (-1.33) (-2.86)
FF5C -0.01242 -0.0113¢ -0.0135% -0.0081¢ -0.0166% -0.01442 -0.0134¢ -0.0154% -0.0091°¢ -0.0196*
(-2.99) (-1.89) (-4.63) (-1.66) (-4.14) (-2.61) (-1.79) (-3.76) (-1.78) (-3.12)
Panel B: 7}X|7}58
ExRet -0.0087% -0.0053 -0.0121°2 -0.0049 -0.0125% -0.0078" -0.0051 -0.0106* -0.0019 -0.0137%
(-2.93) (-1.38) (-3.77) (-1.26) (-4.30) (-2.01) (-0.99) (-2.89) (-0.42) (-3.30)
CAPM -0.0096* -0.0062 -0.0131% -0.0059 -0.0134% -0.0089° -0.0063 -0.0116* -0.0030 -0.0148%
(-2.80) (-1.36) (-4.08) (-1.42) (-3.96) (-1.78) (-0.96) (-2.59) (-0.55) (-2.81)
FF3 -0.011728 -0.0099°¢ -0.0134% -0.0087° -0.01462 -0.0120¢ -0.0107 -0.0133° -0.0066 -0.0174°
(-2.79) (-1.72) (-3.74) (-1.90) (-3.41) (-1.73) (-1.17) (-2.40) (-0.90) (-2.45)
FF5 -0.0116° -0.0098° -0.0134® -0.0084" -0.0147% -0.0120¢ -0.0108 -0.0132? -0.0063 -0.0177¢
(-3.02) (-1.81) (-3.99) (-2.00) (-3.69) (-1.90) (-1.27) (-2.63) (-0.96) (-2.62)
FF5C -0.0128° -0.0112° -0.0144° -0.0099" -0.0157% -0.0138° -0.0127 -0.0149° -0.0082 -0.0194°
(-3.51) (-2.13) (-4.52) (-2.44) (-4.10) (-2.23) (-1.49) (-3.12) (-1.32) (-2.85)
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flo] chis mEZe oo ExYTE AAYT T+2 AAY B FAsH] 98] Y
TR AFATE VAR, AF HE, DN et g5

K2)2 PR FAYTE g ML Jg7Re 2F nejet

2 ALt REER Q0] H-L PHSEERC|Q(FHRR). A2 AWLS naAF AP

SEEBC|Q(Q 2% B2 18 AAG J1FARol o] mjef $U/LFYH(Panel A)nf 71x1715 9 (Panel Bo2 L3

)

s

gl
|

1
fo
il
a7
=~

-7l REE2] 90| H-L 2]
o} EXpdat 2R Z b0l Z(ExRET) 93 £ & 201 2(CAPM, FF3, FF5, FF5C)2 o] &3ttt Z50oto] 7HS Newey and West (1987, 1994)0] ¥l oz o]&
AT A7) st t-EAIFo|ch GO E 1%, 5%, 10% Z+Zto] tis AR ‘a’, b, ‘¢’2 FE ‘A|SHE
Q7S UAIRLY LEAHKK]) o] & RA A% LEAHKK2) o] &
719 F2-A A F 31 &-D7urA 714 E-T7|8HA 7N1942-A  AdY SFAS-I7eA 71 A -7 ]erA
ar5| A8 — ars]| A9 -
%‘_ﬁfﬂ@ﬁ A12130% 512130% A+2150% 512150% Eﬂcji’ﬂgg A+2130% 512130% A}2150% 512150%
Panel A: =71=HMH
ExRET -0.0044 -0.0047 -0.0040 0.0014 -0.0102% -0.0063° -0.0067 -0.0060° -0.0025 -0.0102°
(-1.56) (-1.21) (-1.43) (0.41) (-3.56) (-1.99) (-1.53) (-1.97) (-0.73) (-2.72)
CAPM -0.0051 -0.0057 -0.0046° 0.0005 -0.0108? -0.0071°¢ -0.0075 -0.0067" -0.0032 -0.0110°
(-1.48) (-1.12) (-1.77) (0.13) (-2.99) (-1.75) (-1.29) (-2.14) (-0.85) (-2.15)
FF3 -0.0074 -0.0098 -0.0051°¢ -0.0029 -0.0119° -0.0092¢ -0.0114 -0.0070° -0.0065 -0.0119°
(-1.64) (-1.46) (-1.76) (-0.56) (-2.80) (-1.78) (-1.57) (-1.82) (-1.34) (-1.95)
- -0.0076° -0.0099 -0.0053¢ -0.0030 -0.0122° -0.0095¢ -0.0117¢ -0.0073¢ -0.0067 -0.0122°
(-1.82) (-1.62) (-1.85) (-0.63) (-2.95) (-1.93) (-1.74) (-1.88) (-1.54) (-2.02)
FE5C -0.0088° -0.0115¢ -0.0062° -0.0046 -0.0131° -0.0109° -0.0132¢ -0.0086" -0.0083° -0.0135°
(-2.15) (-1.87) (-2.26) (-0.98) (-3.19) (-2.26) (-1.93) (-2.35) (-2.02) (-2.22)
Panel B: 7}X]7}&5qHH
ExRET -0.0050° -0.0058 -0.0042 -0.0002 -0.0097° -0.0049 -0.0052 -0.0045 0.0007 -0.0105°
(-1.71) (-1.44) (-1.39) (-0.04) (-3.47) (-1.44) (-1.11) (-1.36) (0.17) (-2.81)
CAPM -0.0057 -0.0066 -0.0048¢ -0.0010 -0.0104° -0.0057 -0.0060 -0.0053 -0.0001 -0.0112°
(-1.62) (-1.22) (-1.88) (-0.23) (-3.00) (-1.27) (-0.98) (-1.48) (-0.02) (-2.19)
FF3 -0.0081°¢ -0.0108 -0.0055° -0.0045 -0.0117° -0.0077 -0.0099 -0.0055 -0.0028 -0.0126°
(-1.83) (-1.62) (-1.81) (-0.85) (-2.87) (-1.40) (-1.28) (-1.34) (-0.52) (-1.98)
RS -0.0082° -0.0106° -0.0057¢ -0.0044 -0.0119° -0.0078 -0.0099 -0.0057 -0.0028 -0.0128"
(-1.97) (-1.74) (-1.86) (-0.88) (-3.12) (-1.50) (-1.39) (-1.38) (-0.57) (-2.07)
FE5C -0.0094° -0.0121° -0.0068° -0.0063 -0.0126° -0.0094¢ -0.0117 -0.0071¢ -0.0048 -0.0140°
(-2.35) (-2.00) (-2.32) (-1.28) (-3.36) (-1.85) (-1.60) (-1.89) (-1.04) (-2.24)
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<E 11> EXARE Aesieje} tolubd ZEZe]Q
nt 3] AHMY SATIE J)Eoe 74T oW 1089 EEEe]oo] 9lojA e WA =
EZ2)o(H)9t W WouA mEER]Q(L) Z2to] thE SAANE ARjaElE w2 Aolch £AAb:
HASALAL, 7| BEALAL, QRAAIALR PEGICE SAb} e 0] 572 2H(=0] 47 22 of = A
eje)at SujaA e 204 At 2 e A2 e s TRt uLslEos 1089 REZo A
Aol

B eiiaAdgs v etieAddsS AR, 2|4 B ZEEQ F/d7[HPanel A)
o ool EEQ HR7IZHPanel B)oz PRttt JEAus 2 sH7IRIOIAM AtEE wEY AA

7I3F AAIE kol

=2 ©79bd REZEQ(H) $e eV ZEZERQ(L)
7hd 7| =9l 7id 1 o=l

Panel A. 3} ZTEZ2]Q X7|7t

oA -60,116 69,280 32,196 293,878  -148,995 -80,293
(B =A%) 39,494 -16,112 -6,727 39,494 -16,112 -6,727
U B i -344,350 231,335 120,546 488,831 -310,062 -158,925
(B Ui d2d) 11,794 -15,739 -3,459 11,794 -15,739 -3,459
Panel B. 0|gf] R EZ2]Q HS7|7F

BN 44,573 -13,013 14,653 150,048 -49,907 -63,846
(G oA 41,364 -16,160 -7,930 41,364 -16,160 -7,930
A2 Z 39,546 -21,977 -11,687 103,494 -23,124 -78,457
(EHd g e2H) 13,321 -14,658 -6,381 13,321 -14,658 -6,381
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<33 1> AR Bl 1089 2EE2]00) Ao
Qe T ARY sAbgThe PHE @lwd 1089 ZEELle 7o) ohd SAkhE Aakeyelo
AAE Fda2 e EXA = 7N EARKblack), 7138 &AM Kgray), 2l=Q&A XK white)2 -2
gty BXFAF A3 = tlaAdZ (2Z (@) «ulaAdo (2 (b)ez L2t
3 x10° T T (a} T T T
| [O5
[ins
2 HIL___IFor i
-
St d
é o Hi—[ Hﬂ HI—! m | I I
R - —EF P
$ab 1
B ||1 :I 3| 4 sl 6 7 8 5 :_
decile portfolio
6 <10° T T T L T T T
I nd
[ dins
* [[—for I i
3 2
E
2, Hﬂ HH [ m__ 1 I
£ T
E il |
" | 1 | | | !

ey

5 6

decile portfolio
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<E 12> ©7|¥HA Qolmejo|d

BEE 1%5717H2000.7~2022.6)0 QlojA Qlme|ojdo] FHHgi(Ave.)2t Q@lmeajojyd Ito] AJHAS
UERACH g@olzajojde oh7|utA QQlme]u]d(SREV), Fama and French (2015)9] 5Q¢1 mezjojdd
(Agmejold, Mkt fRze|o]d, SMB; 7iA|=e2|o]d, HML; $o/dzejo]d, RMW: FAjzejo|d,
CMA), 22]11 Charter(1997)¢] =ulgd g@olmzjojd(WML)o|tt. ©@7|vtA Qoluz2]ujdL Fama and
French (1993)e] HML-QR1 8 dut g} FLsHA A-™L(t-1) ¥ 30% FAMI FARTHONAN =2
30% EAMIT FAATS W YAlS O ol
2|0]do] AJAE FHptoltt. amajnjyd 7to] AHHAE shdZ & (lower triangle)o] 739 mojd
(Pearson) FHTAE WMEE(%)E, YT F(upper triangle)?] ¢ Anojgt +2{(Spearman
rank) AHHHAE AA|StC

SREV Mkt SMB HML RMW CMA WML

Panel A: @9l=zmajujdo] ©WH
Ave. 0.0021 -0.0059 0.0034 0.0121° -0.0013 0.0026 0.0088°

(0.80) (-1.21) (1.30) (5.12) (-0.75) (1.44) (3.24)
Panel B: @Qluz2jujd7to] Attt A| [Pearson (lower) & Spearman (upper)]

SREV Mkt SMB HML RMW CMA WML

SREV 0.0240 0.9530 -0.0349 -0.2165 -0.1707 -0.1327
MKkt 6.88% 0.0013 -0.0807 -0.1192 -0.1200 -0.0742
SMB 95.88% 4.35% -0.0288 -0.2177 -0.1649 -0.0622
HML -4.93% -22.24% -2.13% -0.1666 0.1430 0.2245
RMW -21.92% -4.94% -23.32% -24.32% 0.2071 0.0061
CMA -22.36% -22.71% -21.37% 13.52% 23.40% 0.2137
WML -15.84% -20.58% -8.09% 27.05% -0.96% 29.10%
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a

Jd2 gfluujde] AAIEFolE HERHD. glmejnjde TR QQl=2]u|d(SREV, %),
Fama and French (2015)9] 5891 majo]dX A =2jo]d, Mkt, O; F2=2]o]d, SMB, &: 71x]m2]
o], HML, A; ol majo]jd, RMW, v; Exfzg|o)d, CMA, J), 28]1 Charter(1997, >)o] wdl
g aluujd(WML)olt}. 2doA Y& 7ML ER, (a)e FATYH (cumulative method)o]l
9olst 7|7t & (cumulative returns)?] Fo]ZE, (b)= 7|55t (geometric method)of] 9]sh 717t
£91&(compounding returns)?] Fo]& & Urpdch 39 X&2 20008 7€EH 20224¢ 6¥€9]
o 7|7FEEolnt.

:
oo+ SREV = s = SREV
O Mkt
O smB HML
3H A HML
RMW
0o CMA
e

oy
LS

cumulative returns
compounded returns
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d2 0|3 F2AAIF9] 19630 7€HH 2018 12€9] 7|74 €y @Qlme|ojdo] AJAEFolE Y
Wk Qolmaju]de TrjEbd Q9lm2|u]d(SREV, %), Fama and French (2015)9] 5991 =zju
A1z ajo)d, Mkt, O; 2z ajojd, SMB, O: 7x|Za]jo]d, HML, A; a4 ma2jo)d, RMW, V;
2]o0]dd, CMA, [1), 28] Charter(1997, >)9] mdlel @olmajujd(WML)o|tt. I&oA Y&
ol E 2 (a)= FASHAMH(cumulative method)o]] 25t 7]7F2 & (cumulative returns)@]

£, (b)= 7|55 (geometric method)o]] 2J§F 7]17F42AS(compounding returns)?] ZFo|&

Mr © N qmo2 @ |4
)
—H Prrfo

cumulative factor premium
compounded factor premium

4 100 200 300 400 500 600 0 100 200 300 400 500 600

trading months trading months
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