A AN AL0] o] FNF FAAARY v A=
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o] (melvieta st WAlEA)

1A (et At 0

H77 (et Fujst waka)
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2 odAgE sl FAAEe 271 o] Al § FUHAAEdH(post-earnings  announcement  drift;
PEAD)o] ZRP7HAZAA R A el fgaglel digh f@=n|del oJg A/IA] ofdH
2] A Y Algkaglel og FAAFES] FAnhguol] WA S= mispricing®] A1 A8
SUE(standardized unexpected earnings)S 7|Wtez FA3 Y EZZ] Q(SUE1~SUE4)2]
FAYFolES 298l 7MEH T o E(value—weighted excess raw return)S A& Ay sk
TR A FFElg PEAD7F 955 & 7 AUtk CAPM, Fama-French(1993) 3-2.%1%%, Fama-
French(2015) 5-291%80| 93] 9g& 243 Foi SUE LEZT Q9 %3429 E(abnormal
return)o] SUEC] we} dAsiAl F7iehes siEls Relow, SUEE 7|Rke = A%k Aol Aw
FEZYQ (SUE4-SUED®] 7} =gl wizh ZaolEr FAHoR fFoadity. o Ad=
PEAD7} “rehdl 9@ aclel tigh d=zendd 7Ferdo] Sl As ougita & & A} vh,
671¢] 2} A e AGE e (proxy)E ol&ake] ApelAHAITHe] Aol SUEC] 7]wkgh xpol Az
XEZYQ(SUE4-SUED®] Z3olEe] #AE AvE Zx, Agulgst HdHe] =4S

=
S7dshs ol Akl A AIg e A7) Astdel weh PEADZF Alshe o a5 2dsksith
wpeba], Aol A= Sl FAAGA PEADZE #HEEE 90S AR H A R A

A5
TetE el 7IIRE Aol ohd FARbES I olofwAl ARl i dankeE
op7|AI7]= AFeAAIG e lel ofs BARE mispricing®] A TFeel e ARG &

At}

>
2

Fatol: oo g Al F- FVIAARY (PEAD); A AR AR A7 AZARY; 2alrolE; 284
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Effects of Limits-to-Arbitrage on Post Earnings

Announcement Drift

Byeung-Joo Lee (Ph.D. Candidate, Business School Korea University)
Dongcheol Kim (Professor, Business School, Korea University)
Kyung Jin Choi (Ph.D. Candidate, Business School Korea University)

Abstract

This paper examines whether post-earnings-announcement drift (PEAD) in the Koeran Stock Market is a
consequence of the risk premium for omitted latent risk factor or a consequence of systematic mispricing from
investors’ delayed response to earnings news.

We examine whether PEAD is still prominent after adjustment for risk factors. To do this, we form
portfolios (SUE1~SUE4) sorted on standardized unexpected earnings (SUE). We find that value-weighted average
excess raw returns tend to monotonically increase across the SUE portfolios. Further, the difference in average
excess return between highest and lowest SUE portoflios, which is the return of the SUE-based zero-investment
strategy, is positive and statistically significant. We find that risk-adjusted abnormal returns computed from all
these three models still show a monotonic increasing pattern across the SUE portfolios. The difference in abnormal
return between highest and lowest SUE portfolios is also positive and statistically significant. Therefore, these
results indicate that it is difficult to argue that PEAD is a consequence of the risk premium for omitted risk factors
in the Korean stock market. We examine the effect of limits-to-arbitrage on the drift, and find that as the degree
of limits-to-arbitrage is more profound, this increasing pattern is more prominent and the difference (SUE4—SUE1)
tends to increase in magnitude and statistical signiciance. Furthermore, the differernce in SUE4-SUE]1 between
the most and least severe limits-to-arbitrage portfolios (i.e., difference-in-difference) is positive and statistically
significant. These results indicate that PEAD is more profound as limits-to-arbitrage becomes more severe.

In summary, this paper provides evidence supporting the arguments that PEAD in the Korean stock market
is a consequence of delayed response to unexpected earnings news due to limits-to-arbitrage, rather than a
manifestation of the risk premium for omitted latent risk factors. To our knowledge, this paper is the first in the

literature in Korea that comprehensively evaluates the two explanations for PEAD.

Keywords: Post-earnings-announcement drift; Limits-to-arbitrage; Asset pricing models; Risk-adjusted abnormal
returns; Market efficiency
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Fama (1970)¢] =73 a&% A&7Md(semi-strong form of the efficient market hypothesis)®l
uaw AP giE RE AHe FUbl] SA| wGE7] wiite] FAES ov] S ARE B
FA2RE Zyeels IS 4 gl sAIYh Ball and Brown (1968)l & Alg o]elar] -
F7HA A& X (post—earnings announcement drift; PEAD)S w|=, -89k ol thokst 7o =
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%39 E(abnormal return)S  AXlsl=H AFEEE ARPFAZAA 2 & (asset  pricing  models)©ll
A eqle]l FEEo=ZM (omitted latent risk factor) F7FA|AEAdo] WAHET=E o)
Dyckman and Morse (1986)9} Ball et al. (1993)o] 3] nfe} o] o]olFA] T FIIA AL
ESAS AMHAAR RS AREste] UElE Aol Aol Edsith= Aot o9 #este]
Kim and Kim (2003)-> Fama and French 32.91 20l o]e]g-Ale} Fed® 93 221(risk factor related
to earnings surprise)& F71RF 4891 BPS AASIL o] g F F7HA@ ] AEs HITh
e Sadka (2006)= F7HAIIEEel e 919 (liquidity risk)ell it fgze]m|doletar
Tl

FHA Al olelFAlel e AJRE Mo gk FAAEY #HAREE (underreaction) S

Liciae

Ir
>
N
2,
o
=)
)
ko
o

1 (market frictions)2Z <l o]]FA] & FIIXAEFe]  wHAYsith

o

(mispricing)= Zaleltt. =, A& o] FAAEY F44Q whas Adshs aQlow 3|
T A o] dA gtk Aotk AR E & AW aRle A AYE Algtele 8ot
Friedman (1953)2 H|&a]%d FA#}=(rrational  investors)oll 213k 7F& 9= (mispricing)©]
A 2 A FAAFS(professional investors)ell &3l F7b= 7k 7] % 7FX|(fundamental
value)oll 771912 Zolgtar F43s)3itt. 3FA)qE Shiller (1984)¢}F De long et al. (1990), —12]al Shleifer
(2000)= Agn]go] FARFEH de FoET Ivpd Bl ik Qo] ARRA|7] wjitell

1A Ee AEHTty AT Wurgler and Zhuravskaya (2002)¢F Kumar and Lee (2006)¢l



ofstd zelAY L o FALFE Ao o] AEe HolFi vk Bernard and Thomas
(1989)= FAAFES] oldFAldl thdt A duk-g(delayed response)o] ©]&FA] & F7HAAHSS
Ashs 80ldS HAA ole2 FARREol ARl diE AdAwrgels olw® AdUHIES
AAEFR o, A W ufjg-u e AZFH S (bid-ask spread), 75, ¥WE(short selling)
H]-8-2 ARESISITE. Mendenhall (2004) SA] o]elEA]l Ao thyh FAARES] FHaRkgow Qs
TRl AR Al on, AfelAHd 9 (arbitrage risk), A#HIE 22 A A
A2 A(limits—to-arbitrage) 7} A5 F7HA A4 o] Astevia B3t

o]o)FA] T FIIA AL o] AH|, o]AZF(2008)F FH, A18]1H(2013) ol H nje}

Zo] FYAE WARE A oldd A anomaly) o2 d#A Qtt addrE Bistm )

AF-EH A A} AFEE = Capital Asset pricing Model (CAPM), Fama and French (1993) 3821 23
(FF3), Z28]3l Fama and French (2015) 5291 28 (FF5)o2 93S A3 234058 Ay H gt}

3], FF5 X3L FoAa¢l  (profitability factor)S E&stz Q7] uwliEel, o]elFA] X

[
O

F7RAAA 0] 5] Foldd #do] deEvkE AT T UTh

o, FAAEY ol FAIHH] g FHANrEoR QlE| o] FA] F FIIXAF]
ke QA ATyl f8l FAAREY HAaNkeE oIAZIE Al AFdacls stk
) AYE Agtels 8912 A AE (arbitrage risk), 7#|H]§ (transaction costs), 1]l
Aol E3AA (information uncertainty)Z 37F4] 8L o] Zbzbo] tiste] Ay R gt}
Tl A= 2l AR AlgEaclel] tigk AAA] A77F JyHA eFgky] wie] o=Eds 7vtew
A Agke el 8 (proxy variable)® AASSG T AJAHYE] jgHFE 7|F9
A5HEA (diosyncratic volatility)S AREStaL, AZH|g2] th&¥lF2 A= (trading volume),

4



Amihud (2002)9] ¥]5-5A(lliquidity), Zg]al F(zero) FEY M5E AHgstaxtsin, 4GH9
EA ] ERFRE ofdE|AES] £ S (number of analsysts to follow)$} 53552 HEA

(cash flow volatility)S A&t & 6719 H&¥H4,E vlgoz XA E Asksts ol ukzt

o

BEX

A}

T FIHAA-AGe] oEA WakeAlE BAA SR HFeaat @tk Mendenhall (2004)2%
2] B A= zFel A A3 <ld} SUE(standardized unexpected earnings)® EXEZESE
TAstaL, A A Agkele] el ulgl SUES 7]|Wkoe.2 3 (SUE-based) 2] A# EEZZ]Q
(arbitrage portfolio) FFl&o°| S7leb=A AuEo=x xelAHY Algtacle] Zslel wel PEADC]
AE7t Ashe]=A] EA8H

A% BAA%c Ted 2th 3, SUEE wigem T4 4719 EEEIC(SUE

o
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portfolio, standardized unexpected earnings portfolio)e] FelEL A& Ay} A|4e] oAtz Hch
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oA HTE AA WEAVE P 2 XEZYQSUEHY ¥ HAroES 1.50%= A

Al gAET A ERAE Fers AEERS gelge] duEAl Friskilth I SUE4AE
ujQekal SUELS viZshs A= XEZEQ  (arbitrage portfolio)®] € HIEFolEL
L09%(t=2.5D= SAHeR Foagith o Ayk= =l FAANACNM IV oldeAl F

F7HA A e] TS AlAFeT),

=4, A7V AAAR 2E(CAPM, FF3, FF5)o] tigt Y3dxA 49 E(risk adjusted return)®=
Aursith AelAY XEEZES] R F 9 HidFosES CAPM x4 Al 0.92%(t=2.21),
FF3¢] 913asl =4 A 0.93%(t=2.05), FF5e] 913l =4 A 0.80%(t=1.72)= =F FAHo=
Folatdnk w3, xlAY TEZTQS 5/ Adesl T AFSAMKDES AQE ywz|
A agle]l 291 RWFE (factor loadings) 7} SAA SR ¥ Folshx] oS BT webA, =y

FAARA AR olelFA ¥ FANA@M] UF FF3%h FR5OlN F7hE @adlse

o

Aeio] §1e-g oman, oA & FrAE ] rekel AR el o Aol olge ofm g,
A, AelAY Aste] Aol weh ole}FAl F FAHARe] AEHEA BAGT B

A= Mendenhall (20003 2] ] AZAGe] Ao we} YXEZRZE A3t 2 A

ol

ofy

Aol Aadrs FUHAARGe] AstEeA AvRgdt 2 Ay, xeiAHAR geuas

AN Frading volume)® Amihud(2002)9] BlF=A(liquidity) 2.2 =A3+ A8 8] &(transaction

costs)o] S71ET5 SUEE &3t Al A XEEZ L olEo] F7leksin) gt ojde|~E Fx}ojHd
“*(numbers of Analysts Following)¥} e 352] W& (cashflow volatility) &2 43+ K9]



P nformation uncertainty)o] AWGE ololgA % FAAEael AstAn. A,
2kl A Y8 (arbitrage risk)S % 71Yalf WEA(diosyncratic  volatility)o] AZGH
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Aol AY ARRANE FAN NN FAREE] BAGS ol A9ow AAFGomA Tl
W oololga ¥ FA@ge] Qo] @aslel fl@melugel oy

RS ool gA Auoel] g H4ikee)e ANGTE Aol olel7t .
Boere e ted 2 w4 2gdAr FNAayst AelAd Aldd wa
ABATE AT, 3L B AT Aue AE WpEel tal ALt 4gelAs

ASEA S Aas FAA SR AASIATE v T e 5= AES A ST

0. A3yA+
2.1 0]¢] FA|F FIIX|HEA (post-earnings announcement drift; PEAD)
Ball and Brown (1968)¢ &3] A& A7E o]e] FA|S =7 AdH(post-earnings announcement

drift; ©]3} PEAD) Ush Z7loA] HyExdoz whAlsh= dgoz <Atk Jones and

Litzenberger (1970)%} Latané, Joy, and Jones (1970)&= £7]o]0]FA] 3o FrA]A & o] YEFSS



3215}t Jones and Litzenberger (1970)= Al o dx|Hu} & A4S FAISE 71999 =717}

o] FA] Fox= Ak EF(drift)shy FAZI9(cumulative abnormal return)S 7]E3ESS

[¢]

BT Latané et al. (1970)% A4 APART B A4e FAF 7195 Fe 94 A 71319
FVE A FOIE 27 HFERS} SFARE wolm FAzIS o T 2AELS BYS WHT)

Bhushan (1994)= PEADE X 487 (informational efficiency)2] Sl A5 th A K2
asAd Sl An]go] A v, 7 AT FAA S (professional investors)ell 2]
F7He] 71Z&7HA](fundamental value)oll 7PAJxIvk. apAIvt A Aol A= 7 giv]-8-(transaction
costs) o= Q& AAl F7heh Frke] Z1E7pxREe] #E7b @Rty webd, Bhushan (1994)=
An]g2 2AEAA] g8 (efficiency of capital market) S A3l 523 Q40|H A H| 8]
42 PEADY AE7F Al3ES HUE Foster, Olsen, and Shevlin (1984)& AE7|FYFE
PEAD®] Axrt Astgs Hled, 9oz 7|t rt 22 FALdsE An&e] st s

183PH Bhushan (1994)¢] 343 dx|3tttar £ 4= 9t} Bernard and Thomas (1990)& PEAD:

%
%
Er
(Z
olo
=2
>
)
r o
%
pack
o
AL
=
g
=
Sat)
a
@
=
0
=
e
Q
o
=
o.
w0
=.
<
o3
£
c
=)
Q
=

FAAFE] 71 o]l g Aol o
(2005, 2006)%= PEADE AAZdAHASGl ofsf AW 4 dvkal F4stlt),

] BFo R o] FH, ©]9%(2008)L AREZAAI PEADI] FolwA7E 9152 AT,
ol4H], oldxl, HEFTY @OIDANAME AHHe] EFAHF At AIAL] S} ZE
WRARE FATFE HREFA0] ol PEAD7E FolEtial #4383t 6] AR ES2 o]

=2 7Y E A9 oS5 Ee} PEADS] #AVE AslEE AL Btk U, A1814(2012)>
ES

Hi
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5 PEAD+ AHA
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Q=91 A EY PEADRRS] BAIS AHHEIT o]52 9=l LfAEE0] 3
Uehdtha  BashEA, oElFAREe] SUAEEe7E Sl AREAR B8

Zlofetardvkar Bk ol®:A, HE(2012)2 JHIFAAESY FAHo] PEADS AstAIt=

=

ZlEe] F43 W AQlEARe] FAEe] PEADe] A gakele] wulshtia urHth Sl

AT T PEADSH f1dxen|gle] wAlEe #AF A7 A3, AEe(2015)7F Sith ole2 R

fr

H] 9]Z& 2 (non-parametric model-free) YHXA L 2AAEo 2H PEADZ} AA 3] 7+AES BT

D ol eleleo0s)i AR AR AFLIE BEFAAY J0g, 2ol
MEA, 19 PEAFE AHEH,



2.2 A A A S (limits to arbitrage) 2.1

71E B A 799 s =A(diosyncratic  volatlity) S  x}FelA# Y H(arbitrage risk)d]
R TR ARIANE Adeks afleldkar Bawgleh Ali et al. (2003)2 7199

AL dedsEE 3 x)AY B]&(arbitrage cost)o] EEFE F2o] ARI-ATM]E
(book-to—market equity ratio; ©|3} BM) = o]&3%t 2}l A X EZT]Q(arbitrage portfolio)2]
FolEo] IS HATh oEA o5 BMo] =2 7HXF(value stock)”} BMeo] we
/3745 (growth stock) vt o] ZIrolES Yetd= ol gl (anomaly)S Aol T&% oA et
FAZa FAs Y. Wurgler and Zhuravskaya (2002)= 2l A#@ FAAE  (arbitrageurs)S

THAERS} B A AY 9de] He 7

Tl

S o] Azdtta vy th Shleifer and Vishny (1997)

o nEWEAE AAUE AV 2ade WHT JEe ZEZC olgd w=u, $1Y

Mo
o
2
5=
|m
il
i)
to

(well-diversified portfolio)E T35t we} XEZZ|E FA4sH= 7EAEe]
AFHEEALS XEZYQ AAY ¢Fo| FedS mx FEe) sEX|TE Wurgler and Zhuravskaya
(2002)= 199819 LTCM (Long-Term Capital Management)S AFZ A 3= A (hedge

funds)EL A EEEZYL FAHA] %7] widel, asiEdol A FAAECA=

Bhushan (1994)& AuH]&o] =245 HE FAA=(professional investors)® sl &
A ANE AgHs7] Wil F7ke] f= 7} (mispricing)7h A3k Zlolekar FAsAT. A u]&-)
#HEste]  Stoll(2000), Kyle (1985), 1831 Admati and Pfleiderer (1990)2 A& (trading
volume)o] & FAUFEF Ar]Eo] LS HYTE Lesmond et al. (1999)+= #H]&o] =&
FAALE G(zero) FEY ¥Er} i gt Sadka and Scherbina (2007)E ojdg] ~ExFe]
o) AEX|(analyst disagreement)”’} WAL AH|E =S uwl Frle] sHAgIo] AEHoz
gty o5 54 Uiquidity)o] F-53 FALFS AgH|go] Fom, Frto et
(overpriced)7} 413t B3t}

drol EedA(information uncertainty)o] xSFH FAAES] AAHE AlFEH, of=
APl A FAAFES] HankgoR ojofxintar Bl A5tk o] Xtk Zhang (2006)2 FKH.E]

weagor oA AR AEE 4T T, AAY Al 25 EHH(momentum) L}

2 Bhushan (1994)2 wj$-mj &= A~ =(bid-ask spread)®} #Zo] 2744 H]-&(direct cost)®] obd F
Al 7FAoIY A lEY & 1A B &(indirect cost)S =3 Adn] LS =A G
8



Z7Vel= AS 1901, Mikhail Walther, and Willis (2003), Jiang et al. (2005)#} Francis et al. (2005)%

AR F¥Ado] Z A E A2 AR d&l FAREL IAaHS-(underreaction) gL

3.1 A=
B A3E ZF3k5 H]7|go]l(Standardized Unexpected Eanings; ©]8F SUE)E &#3sta o]
o At XEZM  gelEs Hlushy] ffs] 20009 1€5E 20159 129744

S 7VEAAZHKOSPD ) 4% B 58719 (non-financial firms)S tioz BAsgich 7|9e] 2714

olsl EPS) Amrt d&om 107) E7]eld EAlske 7Idnke

2l
ofY
Ay
o,
o
=
D
o8]
=
=
jon}
0Q
O
D
=
192
=
o]
=
¢l

Fad el xEFepglon], o T F()o FFVHAE e VIS A9R 16871 VIS iEoR

719 F7RtEeE 3|AIRtE= FEN GUIDECIA Al¥-3h= DATA GUIDEE -E3

¥F3}¢ H]7]djo]9] (Standardized Unexpected Earnings; SUE)2] 3

H AFe = EF3E H7|g o] el (standardized unexpected earnings)S Foster, Olsen and Shevlin

(1984)9] "ijel w=h AR() ol IAste] FA4sleh FAME ALY APYARYE o83

E[Qi,t] = Qi,t—4 + ¢i(Qi,t—1 - Qi,t—S) +6; €]

ADA Q= 1 7199 t &719] EPSelH, ¢; ¢t §;+= Bernard and Thomas(1989)¥} #o] <+ 24
B7)9] EPSE o]gate] F4&tqith? SUEE Foster (197704 AAE wbAS whel 24 EPSet 2

(D2 B3 743 o EPSS) Aol g ulvjthelele] BEAJE hro] Sk

3 Zhang (2006)& AR BEAAe WS 7T R(firm size), Y (age), e ~E] AW T
H&E(analyst coverage), S| =EQ] o] oFx] &
o] ¥4Kcash flow volatility) & AFH&&F3Th

4 ) Brlold By 200095 Ald@E AL
12%71¢] EPSE ol g3ke] .9 5,5 F43k3ich,

AH(dispersion in analyst forecasts), A 735 =

1 ste], 2006 o 7|7k disA = HA



Qi — E[Qi¢]

SUE;; = m

(2)

EE3LE H]7|tho|(SUE)I ute EEZEQ T4

SUEe] wh& Fol&S ®A187] 913l ekolx] 74k SUEE vt o= 4719 ¥ EZE 9 (SUEL ~ SUEHE
TAA T AAHE (look—ahead bias)E A A37] Y&l Foster, Olsen and Shevlin (1984)¢] 2
ute} t27]e] XEZEE AT w t-187]9] SUEE o839tk SUEe me XEZe| oW SUE
gt FAEL <E 1o Rusnty 7 LEZE SR SURGHS AR SUEL¥ SUE2: 247} -
1.27% -0.242 &(-)9] #& Bylor, SUE3S SUE4E 217} 0.213 1.230.2 9K+)9] ghs Birh
YEZZ oW FoES v Ay SUE7F 7P v XEZEQ(SUEDY € #4405 0.41%

7V e TEZTQ(SUEDS] € HiolES 1.50% (t=2.57)% o3 & Bilor
SUE7} S7t85 XEZT Q9 Fojik dAS S7teilh. &3 SUE7E 7MY & REZU 9}

7P s xEZT QS 9 HHEge)Ee] ko] (SUE4-SUED7F 1.09% (t=2.51)% FAH o2 Fol3

<E 1> SUE ¥EZZ 9] 7|xBAZF

Y= 389FS A9t 20004F-8  20157k#]  KOSPIY|  Esl= A &+ 719
o] ](earnmg per share) AF87} Lo 2 107] &7]o)A A6t 7|gwrs ROz Lo}
E LEZE 02 Ay, 7 LEZE o ¥ 7| AAVIXZ 7153 F(value-weighted) 3t ¢
T E(raw retum)(%>3 LEEnA = SUE4—SUE1—E SUE XEZ 94 (SUEHE vystar SUE
EZ#91 (SUEDS wEslel A3 A" EEZ8 Q9 (arbitrage portfolio)e] 4
HAFAE(R)S vty oo 3t t TAEFS Stk

SUE ¥EZ¢|Q T E(%) SUE %t

SUE1 0.41 (0.91) -1.27

SUE2 0.95 (1.98) -0.24

SUE3 1.40 (2.95) 0.21

SUE4 1.50 (2.57) 1.23

SUE4—SUE1 1.09 (2.51)

5 oAl ZEZF Qo] F0lEL HHI|Y] AT R 7}EHEE 420 E(value-weighted
portoflio returns)< 5:8tt} 5 U7FeH w59 E(equally-weighted portfolio returns)< 7|41+ 57}

22 71gEel @ dFHo] A7) wiel A7 T d FolES ARSIt
10



3.4 99882 (risk factor) T-A

e 243 =9 ES AXEEY] 998+ Fama and French (1993, 2015)E #a1sle] 9 eed5S
ZAetG . AIFRIMKD)S  AA7IAKOSPI®E KOSDAQ)S] €W 71H it (value-weighted)
olEoA F98 Y E(riskless return)S  2HEsie] ARXFEALE 98 FoELS AEE,

4%(2006), Kim and Kim(2012)¢] ®Hel| we} 1d T7] SdsdE o]&sksich 1d w7

OHH

AE] AAAE 19, W5 E

filo

Yeor 2R S, w27 12702 Eetsde] THA (P )2

A@3)3 2,

1
Fea = A+ ye1) )
T W oZ )7 117019 @ Skse] 7FA(P)S A ()9
1
“)

Pt = (1 + yt)11/12'

@3 HWAA T BAZUe) A4S B ANHAA AAH RES] FAGFE(R)E A
(5)sh 2ol 7@ & gt

_ P.—P_4 _ [1/(1 + J’t)ll/lz] —[1/A + ye-1)]
P4 1/ +yeq)

Fama and French (2015)& #2222 7|9+ 28<l (SMB), A5-7F-A17k8.91 (HML), 543 8.4
RMW), AZFAEaRl (CMA)S o9 ez 4=t WA, wid 39 % KOSPIZIH €]
99 (median) S 7502 AA7YS 2719 FEZHS B, 9F irth T3 Adx 129 2o
KOSPI7|191S BMel whe} dA71dS HOES 30%), M(T9 40%), LB 30%)2 vr3lch. BMa}
Y o w o4 (profitability = (o] -HlF 8ol A -&)/FAHD) o W& 3708 TEZZ] LR,
N, Wt AZFAHEAE7HF) wE 379 XEFYLA, N, OF FAselth olF

718 2(SMB) ¢} AH-7F-A7M & HML)S 745 ¢8 719 E LEZE (B, )¢ BM

XEZZ O (H, M, L)< wxlste] 6709 FEZ2 9 (BH, BM, BL, SH, SM, SL)Z +A43t3th 6719
FEZYLS] A HrdE S AT AT wet 7k (value-weighted)dto] 813t

719 E Q2 (SMB)S 7194t A& 3709 FEZE] Q9 (SL, SM, SH)9] 9 HarolE9] v ol A

.

sl 2 30l EEZe®L, BM, B o H@iolBe wawws Aed

TSI TH((SL+ SN+ SH)=-(BL+ BN+ BH))/3). F45-7F=-A17H]& 2 1(HML)-> BMo] 9] 30%°l 43h=
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2718 X EET Q(SH, BH)9| T wrst & HurolEolA a1l 30%°l &3l 2718 EEET 2(SL,
BL)®l  de®Edd o HasdES ARtete] FEItH((SH+BH)-(SL+BL))/2). <14
98l 2 2 (profitability risk factor, RMW)3} A}FE-5F2} £ @ Ql(investment risk factor, CMA)S T4&
e sAdg WHS A8k, ZIGaret oldel e 6719 £EEE 2(BR, BN, BW, SR, SN, SW)¢}
7N QtEel AFREA] W2 67)¢] FEZE (BA, BN, BC, SA, SN, SO)E A3t o]F 4904
AR ARMW)S 317 Ysle] FelXdo] &=L(robust) 2719 FEZZ (SR, BR)AIA He(weak)
270¢] EEZEQ(SW, BWE A#sAtH(SR+BR)-(SW+BW))/2). AEFEA 93 29(CMA)=
ZAEEZL7E e (conservative) 27(SC, BC)9] LEZ ] Q20|M #=2(aggressive) 2712 FEZ 2] 2(SA,
BAYE zRteted A8 TH((SC+ BO)-(SA+BA))/2). i <ol AM8H FF59 f198<l9

Har 53 93 207 AdATE <X 2>0] Harsgich

<E 2> 5 9882 (risk facton) ] 7|=ZA =

& 3+= Fama and French(2015) 58.R1(FF5)9] v E(%)3 FaATE Bt 239k g2 t
EAFE =g

Factors Average S_tar_ldard Correlation coefficients

retun (%)  deviation (%)  MKT SMB HML CMA  RMW

MKT 1.37 10.15 1

SMB 115 6.60 0.23 1

HML 1.30 4,98 -0.26 -0.08 1

CMA 0.62 3.02 0.07 0.24 0.07 1

RMW 0.56 3.55 -0.28 -0.16 -0.04 -0.21 1

35 M AZAIG (limits to arbitrage)e] th-&¥<* (proxy variable)

B A= AAdAYA LS A AY ¢ (arbitrage risk), A H]E(transaction cost), HE
B2 (information uncertainty) 0.2 3719 1802 BFact el AH 9o ¥ (proxy
variable)Z4 714 -FHEA  (idiosyncratic volatility)S AFg-33th Wurgler and Zhuravskaya

(2002)¢} Schleifer and Vishny (1997)7F A|A|gk wvle} o], 2elA FxAES LHEsAdo]l &

FAL d M33 Aol wEbA] AFe ExAEo] o]elF-Al(earnings announcements)ol] T3l

2
48 (underreaction)S 3t 2] AL 73871 dAYSobA, 2l A FAAIES AfH A0 W
FAE 53 2ol AY ool A Aolal afFHEA0] e FAULE F2A o 7o) FHriE

(mispricing) A°lt}. 7199 af¥-sd2 A5 SAT = 7] we] 2 A= A 3671€9]



2 dolHE ol&ste] /WEVIge] s A E(market return)®] FFEAES El

Ik (residual)& -8F3lek. 4 (6)<}F 3Eo] 2t 7]

n:%

W2 24 367099 Atgkeh)e] AN residual

standard deviation)& T3] 7]Q A

Idiosyncratic volatility} = i (6)

THA OFoE2 AAYE Agele 890 AY]E(transaction costs)©|th.  Bhushan
(1994)°] €3l mpe} o], Au]go] FSm FAAEY AAHE AT Zow B 2
AT M= A n]ge] thEHEEA APt S(trading volume), Amihud(2002)2] v]+-54 (illiquidity),
F(zero) FEQ RIEFE AMESITE Bhushan (1994)0] w2, AdiaS  AwvEa
inverse)o] WAZF =dl, AddiariasE 4 (D3} 2ol Zh 7= mfjd t-1295E t-19714] 9
A& Fabek gholth

Tvoli = Z Trading volume/ @)

t=—12

=
e
N
1
1o
:10
o_>|:

2 Amihud(2002)9] B]-5Aliquidity) 2.2 435+ 21(8)3 o] mjed

mlo

Vo ® At FUE(Ripmg) o AWiEE A AUWNHF(VOLDyng V2t vlEel g 49
VAL (D) 2 e B sl

Dim

1 |Rimd|
[Mliquidity;,, = X —_— 8
uiditim =5 % ) yorb,, ©
F(zero) T EE] RIE=FE 1dH3Me] M8 & Ag7F 20071 o3 719 & 42 &0l 0%%

e I = L e

A A o= AR E el Fre] BedAoltt. Zhang (2006)9l4 AL BE2}

.

o] Are] EHAMo] F45 FARIES AAAYE A Aoz HT E AFA ARESH
AHo] BEaA &S E ey ~E Fxel7Ae] 4= (number of analyst following)9t d5355 2]
5/ d(cashflow volatility)o]th. oEe|~E Fxpejzde]l = 7/ 7|9d g5 371€d digh

Aolel A SE e dFEE AEde AW JI9EE wA 4d%ee] g

i

o}

2] & &5 E(operating cashflow)S Ex}2Htotal asset) O & Ui k9] ZFHXE =3l B o) A]

AFE3E APl AP A S ) HGFY 7| ZEATL G 3> Bkt

13



<E 3> 2 A A FHimits to arbitrage) th-&H<(proxy variable)

FE 2 AYASHlimits to arbitrage)?] W-EWS(proxy variable)d] =FE(pooled sample)o|Ae Hi(Mean), HZAZFMin), A1IAREYF1Q),
akMedian),  A3AREHEQ), HU@aMax)s  RHagth  7]daf¥sAdGdiosyncratic  volatility) I 3671€3F E7IFe]  EEHpelEY
Aol E(market return)®] 374 &3l 8 AAFgk(residual) @] E=HARoIH AUl (trading volume) 7} 7| =E v t-1295H t-1€714]¢]
A= Aket gholt) vl-f-54d-2 Amihud (2002)¢] iliquidityE &Jwlgtth. 4(0) elE9] RlE(zero frequency)™ 1W7Fe] 48 elE =7} 20071
17421 71 & 49 FEo] 0% e /s yelhdith dass Wed2 8 Vg AA 4dsore] A3F JddF 5 E(operating cashflow) S
FTAHtotal asset) 0.2 Ve #ke] RS Seett) 7 (expected sign)= oW el xpelA#A|gke] o] AAE ow| gt

2 ofN riT

[

2kl A e A & o8l ez iy Ak 1 AHE91 <7 ieds 3ARERIT H o gk 7%

2kl A= 91 & (Arbitrage risk):

7] 4 31 -5 4 (Idiosyncratic volatility) 0.108 0.039 0.079 0.097 0.122 1.089 +
7] 2 B] & (Transaction costs):

A 2 o} = (Trading volume)(M¥¥) 5,151,128 3,930 465,818 1,711,085 5,400,131 102,438,680 -

Hl 574 (liquidity) 0.010 0.000 0.000 0.000 0.001 53.523 +

% (0) <] & (Zero frequency) 15.980 1 10 14 20 246
A Ho] &2 A (Information uncertainty):

o @]~ E <~(Number of Analyst Follow) 9.965 0 2 9 17 33

#3352 M54 (Cash flow volatility) 2.318 0.015 0.314 0.562 1.124 753.636 +
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4Z2Y 2

SUE ¥XEZZH FFdES xdst= o Hit F9YE(excess raw return)(%)d oS

Z A3t 234225 (abnormal returns)S <3 4>0] Badta ok <FE 4>9] Panel Aol 21l SUE
FEEZYHE FHIV|AY ANAVIA R 7EH IS excess raw returne HH H|7|tio]l(SUE)e| 713+

3O (negative earning surprise) XEZZ]21 (SUEDY <F9E(0.10%)014 #H7]tholelo] 713+
=2(earning surprise) FEZ2] 24 (SUE4)S] 9E(1.18%)7FA] LA Z7tsl= =2E9 &9

Uehdrl, w3 TEZg 94 (SUEHE viglsta TEZ 91 (SUEDE wEsks=  xpelAw

Y. EZZ] Q(arbitrage portfolio) (SUE4-SUED)Q] 9 H 2}l E°] 1.09% (t=251)F FAXSE
frofshaith. weba Aol FEgk PEADZE aS HAFa ok &8 fdecls 24T
Folll= SUES 7|Wke2 k= o3k AfejAgolefo] EAehs BefFal it

Fama(1970)ell oJebd Aol &2 wf A2 gArjeh e BHE F7l] SA| vy
il 24 FAY] ARE o]§g A AY XEETISR 7S IS F glofoF st} ANk <&
4>°] Panel ASt o] AolAY XEZYLE Fd 9 it 1.09%9 FolES €5 F Uk

AeiAd A EE BT T 7ol s, AMA 7he A

rlo
r
)
4,
do
<3L

9 8. ¢l(omitted latent
risk factor)oll thdt FZ#u|A(risk premium) o2 AW 4= Q). FHA sPsAdL 2F) A9
7187y EAgl s B etar xpe)AAIgtecler Qs FAAEC]  o]oEAl  AHHo] gk
nk-g(underreaction)dl7] wiEolt)h whebA, £ ¢t s FAAG) A PEADZE #HEEE o] 7t
TEA APl A e i acled did Az de] vE SUUA, o™ Al A HAgka il

Ao Guol tet kgl o5k Avielx] Huimad s,

4.1 749 918221 (Omitted latent risk factor)©l] £]gF PEADA™

WA PEADZF rEre flgedlel uid fdzeuiddel o3 ZJA Aunr] fjste] fd=xA

T E(risk adjusted return)(%)< AHBEUTE 2 AFto| A= CAPM, FF3, FF5E o] &3l fdx4ds

AN et ZF B8o) 3t 2342 E(abnormal return) (%)< AAFEFATH <X 4>+ SUE ZEZT 2.9
Z 40l E(excess raw return)dl thsk ZF 2R AR E o] A AE 37 EA (time-series regression)
FAAINE Wasta glrk

ol&(abnormal return)S AlAIE 3AEA el HFH

(@)
>
o
=
2
=
el
w
_
o9l
ke
[
il
Ak
to
i
P
i)
-



Ak o] FAHAZ <FE 4>9] Panel Boll Bttt XEZE] 21 (SUEDA EEZE] 24 (SUE4)7HA]
CAPMel| W3t %349 E(abnormal return; alpha)e] =7}sl= €S Holx o} 3l xpo] A

FEZYQ (SUE4-SUEDY =39 E% 0.92% (t=2.21)% ZEAFoZ Foldt S Bt sxqr

w

71%E Aol A A3 0] CAPMe] 3HAI7E EA817] wjio] FF3o] thal il &S Al
a7} vt FF39] g eclon A3 42915-& Panel Coll B8} t} Panel CollxE FEZ# Q1

(SUEDIA EEZE] 24 (SUE4)7HA] FF3e tigh z23¢lEo] dAstA S7lsls ddds Hola Q)

Al A LEZE Qo 235oEE 0.93% (t=2.05)%2 CAPMOZ 93xA4s Z2a5o&1} H]S=3h
e Hoom oHd3] EAAFOZ Folsltl. PEADZF 719 ooy} #Eo] S & gl7] i, &

ATelM = FAFRRIRMW)F AR FALQICMA)S  E3Fskal 9= FR5el oigh 349

5
AuH ko o]& Panel Dol Basiqloh 1 A3, FF5e digh 23] E% SUE7} 571l wat

PN'

S7behs s Holon], AfAY xEZL L] 7olEL 0.80% ((F1.72)% TAH R Fofsigivh

CAPM, FF3, =1g]ar FE5el 9% S 483 Z3rolss Aud 23 ¥EEFL]
(SUEDeIA XEZE 24 (SUEH7HA 7 Ryl thgh SUE EEZE Q] Z3FolgEe] F7kehe
HeS Bgom, 2e)AY FEZL e (SUE4-SUEDS ZippolEr EAHoR BF {3 g
wolh whbd B Al AbgE 5709 913891 PEADE Hd AdwelA| Eata ok 53
A AY xEZEe] 57 98 F AIFAQIMKDS AL vz f3agle] 891 Wte
(factor loadings) (5, Bsygs — Bsup1)’F SAIASE 5 oshA| &tk 21 FF3¢9F FFb5elA F71¢
A3 8R1E2] PEADe gk Aol gles AwHsta okl & F=9)th. webA Fama and French
(2015)¢] 5 A acle] FHQ APLAE BF ¥hdstal dvk= 7Hgetd, 919 A3+ PEAD7F
e 91929l (omitted latent risk factor)ell wigh fFzEn|FAd e Rtk AS

ARG B 4 gl
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<& 4> SUE XEZZR9 2455 Uizt 7 A1t

-
it

e

o

Ein
2

0

a-

3] EA (time-series
SUE

wf ) &1

7 %
o]

=
T
N

YEZZL1
portfolio)E <13t} Panel A= SUE TEZ ] 9
raw return)(%)& H.31%H}. Panels B, C, 18|31
Fama and French(2015) 582 &3 (FF5)S AAIE FARFoR FA3 Aot}

(SUEDE

=] >~ = O =
@TQE%: Bt

SUE
AFel A=

2000 1¥5-¥ 20159 12€o]t} &5 ote] gk -3k oJujsich

FTEZYS4

23] AAE AN F847%

EZZ ¥R REV|F AAVIA R 7sHd (value-weighted) 3t SUE XE X729 ¥
E (excess raw return) (%)l tall AH7HAZAA R3] CAPM, Fama and French 38.1
(MKT, SMB, HML), Fama and French(2015) 52.91 =3 (MKT, SMB, HML, CMA, RMW))& A A4
regression)¢t  ZAyjo|t}y,  SUE4-SUE1-2
et A%

Portfolios sorted on SUE

SUE1 SUE2 SUE3 SUE4 SUE4—-SUE1
Panel A: Excess raw return
Average 010(0.22)  0.64(1.32)  1.09(228)  1.18(2.03) 1.09 (2.51)
Panel B: CAPM

a 042 (-1.81)  0.08(0.33)  052(242)  0.50 (1.76) 0.92 (2.21)

Bukr 0.85(20.10) 0.92(21.06) 0.93(23.71)  1.12(21.48) 0.27 (3.54)
R-square 0.74 0.76 0.80 0.76 0.08
Panel C: Fama and French 3 .91 23 (FF3)

« 042(-168) 021(082) 047(205) 051 (L.65) 0.93 (2.05)
Bukr 0.85(19.98) 0.92(20.95) 0.94 (24.11)  1.13(21.48) 0.27 (3.54)
Beus -0.05(-0.89) -0.04(-0.61) -0.11(-2.00) -0.10(-1.30)  -0.04 (-0.39)
BumiL 0.01(0.19) -0.08(-1.33) 0.06 (1.04)  0.02(0.23) 0.01 (0.05)

R-square 0.74 0.76 0.80 0.76 0.06
Panel D: Fama and French 5 2.91(2015) X & (FF5)

« 043 (-1.69) 0.16(0.62)  0.48(2.02)  0.36 (1.16) 0.80 (1.72)
Bukr 0.86 (19.73) 0.92(20.73) 0.65(23.78)  1.15(21.80) 0.29 (3.68)
Beu -0.04 (-0.67) -0.03(-053) -0.10(-1.79) -0.05(-0.66)  -0.01(-0.07)
BiniL 0.01(0.23) -0.09(-1.46) 0.06(1.12)  0.01(0.12) -0.01 (-0.05)
Bea -0.04 (-0.38)  0.15(1.34) -0.08 (-0.80)  0.17 (1.24) 0.21 (1.04)
Bruw 0.06 (0.54)  0.05(043) 003(028)  0.29 (2.27) 0.24 (1.22)

R-square 0.74 0.76 0.80 0.77 0.06
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4.2 22 A A SHLimits to arbitrage) 2 210 ¢33+ PEADAH

4. 1404 5719 1 8Rles PEADE AWE 4 §i7] wiol PEADZF w=d fldacle st

A

NPT P TFse ofshet

ERRpEe] B ololgal ARl vid BANGS oAl AAdAGale] ofa wAsh

rir
o

HojFdth & Aol M= =l AN s PEADZ}

207 BAjetan) @k 3540] AWE A ANATL (F, A AN, Al g, el Hrel
B344) o Awo| whel PEADY ojmst dak mA/hE Awnad stk oled BAL 994

2719 LEZE L EFH(two-way sorting variables)E ©]&3F & HE F(indepednet sorting) H.r}h=

&R 2 (dependent  sorting)ol] 93 ZEZZ QO Aol Agslth WA xdAY  AFagl9

H&HFE 7o R 4700 LTEZY S TSk, 7 Aol REZYQ QoA SUEE &3l 4719
g

o= Al  (two-way dependent sorting) 4x4 XEZZ|OE FASY 7

TEZeoMR NGB AP wet AEHRE FlES TH T PHATIES 2 4

=

Hd2E(excess raw return) 9 8218 ZA3 23422 E(abnormal returns)S 2 B 14} sk},

4.2.1. ) AH Y (Arbitrage risk)¥ PEAD

HA] 2] AGgA Rl F A AN Y H(arbitrage risk)e] Wl 7Y H5A  (idiosyncratic
volatility)7} &7Fgtell whe} PEADO] Awrb AlsteeA] AuEr] 93] 7Piaiisds 7ees
4719 FEZ2 QS FAStaL, ZF FEZT QoA SUEd we} 4709 FEZ Q2 Uro](two-way
dependent sorting) 167l (4 x 4) &] XEZZE FASIN Y. 7Idaf¥sd3 SUEY wWE 4x4
YEZZ o FIAFNES 2l d HdrE (W¥ SUE 71¥FHSUE-based) ko)A
XEZYQ (SUE4-SUEDS FAEFES ZHste o HA5UES <X 559 Panel Ad
Bkt 71QdufasAel S8 SUES 53 A A LEZE]Q (SUE4-SUELD)S] 4= E 7ol =
AAQe e AT 4= gldck T VdufiEAel P & XEZE 9 AAY TEEZDL
(SUE4-SUED)®] =53 7|dafisidoel 74 Ze ¥EZ Q9] Ay XEZE < (SUE4-
SUED)E] F=2&2] =#o](P4-P1)7} (difference-in—difference; DiD) 0.94% (t=1.04)2 SAZHo=

Fols et

SUESH 71 WA om T4% 4x4 LEE 0] Fol50 date] A1900e 24 Folw
Panel A9 Azts} go] 7| QA ERo] /84S (5, AAU/} AGDFS; PLSPY) SUES 59

2 A Y LEZZ QL (SUE4-SUEDS] FolEo] F7iehs dds &g 4= gl SUES 7]uksk



ke

Aoy AR EEE 9 (SUEA-SUEDS] Zsh50lFo] 71gdafisye] 71 & ZEZelos 71y 2

ZEET Qo Ao](PA-P17F Sl=A] A3 A} (F, DID), CAPMe] 7 0.91% (t=0.99), FF3¢] 4%

L

0.70% (t=0.71), FF5 ¢ A% 0.81% (t=0.80)% EF EAZ o2 F9&}4 &gl <E 559 AZ=EA

Arke AYIAFRERS AR oA Fe] F/HE5S PEADZL Askeitka wy] ofgirhe

<X 5> 7]Y1H A5 A(idiosyncratic volatility) Z} PEAD &| 7|

B ¥+ SUES 7Idaf9WsA(idiosyncratic volatility) 2% two-way dependent sortings}il Z+
FTEZF QY ¥ HIEFAERH AdAY EEZFQ (arbitrage portfolio)d] € HaF5AdE (%)<
B3ttt Panel AYE ZF XEZPQ9 FYAFES 235 ¢ HA FoE(excess raw
return)(%)<S .13} Panel B CAPMO.2 18243k %3145 (abnormal return)(%)< H.aLghc},
Panel C¢} Panel D+ Panel A9 ¥EZ#] %5 247} Fama and French 32¢1 28 (FF3)¥ Fama and
French(2015) 58¢1 23 (FF5)oZ 9 xAs L 2 B3| t)st 21598 (abnormal return)(%)<
B3}, FE71ZRS 20009 1958 20154 12€0]th Z5oko] ke t-3ks on|dit),

Sorted on Sorted on SUE

IVOL SUE1 SUE?2 SUE3 SUE4 SUE4—-SUE1 All stocks

Panel A: Excess raw returns
1 (low) -0.22 (-0.47) 0.41(0.87) 0.72 (1.40) 0.79 (1.47) 1.01(1.93) 0.46 (1.10)
2 0.16 (0.25) 0.59 (0.97) 1.79 (2.82) 2.57 (3.88) 241 (4.11) 1.32 (2.34)
3 0.83 (1.19) 1.91 (2.67) 1.75 (2.67) 1.29 (1.66) 0.46 (0.79) 1.47 (2.36)
4 (high) 0.08 (0.11) 1.00 (1.20) 1.99 (1.73) 2.03(2.19) 195(2.49) 0.87(1.28)

P4—P1  0.30(0.44) 059 (0.74) 127(1.09) 1.24(152) 0094(1.04) 0.41(0.75)
Allstocks  0.07 (0.15)  0.58(1.26)  1.26 (2.49)  1.15(2.08)  1.08 (2.62)

Panel B: CAPM-adjusted abnormal returns
1(low) -0.65(-1.91) -0.01(-0.02) 0.20(0.59) 0.24(0.69) 0.89(1.71) -0.01(-0.07)
2 -0.53(-1.32) -0.03(-0.07) 1.14(2.79) 1.89(4.48) 2.42(4.07) 0.66(2.48)
3 0.11(0.25) 1.21(248) 1.07(2.61) 0.46(0.98) 0.35(0.59) 0.73(2.63)
4 (high)  -0.64 (-1.20) 0.26 (0.41) 1.43(1.32) 1.16(1.75) 1.80(2.30) 0.12(0.31)

P4—P1  0.01(001) 0.26(0.34) 123(1.05) 0.92(1.16) 0091(0.99) 0.13(0.26)
All stocks -0.47 (-2.02) 0.06 (0.25)  0.65(2.97)  0.50 (1.90)  0.97 (2.38)

Panel C: FF3-adjusted abnormal returns
1(low) -0.71(-1.91) 0.20(0.52) -0.07(-0.19) 0.38(1.04) 1.08(1.93) 0.14(0.60)
2 -0.43(-1.01) 0.03(0.07) 0.88(2.00) 1.98(4.39) 2.42(3.80) 0.62(2.16)
3 0.10 (0.22) 1.35(257) 0.67 (1.55) -0.24(-0.51) -0.35(-0.57) 0.52 (1.75)
4 (high)  -0.85(-1.51) 0.36(0.52) 1.75(1.51) 0.93(1.32) 1.78(2.10) 0.20(0.48)

P4—P1  -0.15(-0.21) 0.16(0.19) 1.82(1.44) 055(0.67) 0.70(0.71) 0.06 (0.11)
All stocks -0.50 (-1.96) 0.25(0.98) 0.9 (2.13) 0.57 (2.04)  1.07 (2.43)

Panel D: FF5-adjusted abnormal returns
1(low) -0.69(-1.83) 0.22(0.56) -0.09(-0.25) 0.21(0.59) 0.90(1.57) 0.08 (0.36)
2 -0.34 (-0.78) 0.01(0.03) 0.86(1.90) 2.00(4.30) 2.34(3.57) 0.60(2.02)
3 -0.12 (-0.24) 1.38(2.55) 0.67 (1.55) -0.28(-0.57) -0.16(-0.25) 0.45 (1.50)
4 (high)  -0.81(-1.40) 0.33(0.48) 1.85(1.59) 0.90(1.24) 1.71(1.97)  0.17 (0.41)

P4—P1  -0.12(-0.17) 0.11(0.13) 194(154) 0.70(0.82) 0.81(0.80) 0.09 (0.16)
All stocks -0.54 (-2.08) 0.24(0.89)  0.45(1.93) 0.43(151)  0.97 (2.15)
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4.2.2. A#8]-& (Transaction costs)@} PEAD

354804 AHE AAH Agu|ge We&¥FE AgdlF(trading volume), Amihud (2002)2]
A (>lliquidity), 22]al F(zero) =) & 2] H=FE AL&35)o], <E5>9F Fo] SUESE An]&2] zh

T= o]g3dle] two-way dependent sorting® 2 TAE 4x4 EEZTQE FAFI] 7}
g

=

Q9] 2IFO)FS <HE6>, <ET>, <F8>, 1|3 <HEI>o| ZHzt ®m skt

¥6>& SUEY Add&(trading volume) 2. & two-way dependent sorting®. = 443 4 x 4
YEZZQ9 SUEE ol&s AAMEEELZSL (SUE4-SUED® FH@+dES zdste 4
Bt E(Panel A)¥ CAPM, FF3, FF5el €3k 9138 243 235955 Panels B, C, Doll 2t}

waskal Qlvh AoiES AdElER Hlnverse)®l #HAZE U7 Wizl kel AIGa 1o

Fo(high) o2 XEZEE HAE] 98 Addiaed 509 @ T v XEZE
TFAsITh wEkA, AddiEel e LEZE]Q Pllow)S AAR Adigel P4 A1, Al
e XEZY L Pdhigh= AddiEe] 7 Atk Agidigol A5 (5, AfAHAG ] 575
P1>P4) SUEE %3t A XEZS (SUE4-SUEDQ FoEo] dAsH S7iste dee
e S HolFauddeh e Adidige]l b A2 XEZE PN ME w2
FEZZ QP A EEZ2Q (SUE4-SUEDS 4=9]& #o](P4-P1)E (e, DID) 2.70%
(t=3.28)% TAH 0= frolsl3irt

CAPM (Panel B), FF3 (Panel C), FF5 (Panel D)ol 93t IgdxAS 3 Fo|x A Fo]
AAEGSE SUEE 7o = e aAY XEZYQ (SUE4-SUEDS FolEo] F7iste dds
welth Addigel 7P S REZ(PHS 7P B TEEZZ(PDY SUEE 7|vte® &=

) AY EEZ#Q (SUE4-SUED) 989 #ol(P4-PDE (e, DID) 938 xA3 & AwR Az}
39]

CAPMY| 7§ 2.85% (t=3.47), FF39] A% 1.97% (t=2.27), FF59] 729 2.14% (=2.40)% RF
FAALE TSRt < 6>9] ATwA Ay Addles TR Auge] i, 5
A7 | A 5 PEADZE A3k S AAREAL & 4 Slvh
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<& 6> A S (trading volume)Z} PEAD 9] Z7|

E = SUEY A#tis(trading volume)2. 2 two-way dependent sortingstil Z} FEZg]o o ¢
HorodE5w)3 2l AY FEZE Q. (arbitrage portfolio)®] 9 HAd5FIE(%) :
AR ()2 &S FHth Panel Ax 7 XEZZ Q9] FFFES 2yste 9 Hit
FolE(excess raw return)(%)S HoJ&Tl Panel BE CAPMO=E $dZFA3t 2342 E(abnormal
return)(%)< HE.a13} Panel C%F Panel D= Panel A9l FEZ2]2E 717} Fama and French 3891
2% (FF3)¥ Fama and French(2015) 589 %& (FF5)o® dxAsn 7z =¥ uish
%3¢l E(abnormal return)(%)S Hgktl, ZE7|7HS 20004 195FH 20154 12¢€0]t}, #3599

& gk ougt,

=

Sorted on Sorted on SUE
) Tradi SUE4-SUE1 All stocks
( \)/o{jn:gg SUE1 SUE2 SUE3 SUE4

Panel A: Excess raw returns
1 (low) 0.03 (0.07) 0.60 (1.10) 0.72 (1.42) 0.83 (1.28) 0.80 (1.36) 0.52 (1.13)
2 0.22 (0.37) 1.11 (2.01) 1.51 (2.62) 2.17 (3.65) 1.96 (4.22) 1.20 (2.39)
3 1.05(2.10) 0.46 (0.77) 1.51 (2.56) 2.90 (4.48) 1.85(3.41) 1.39 (2.88)
4 (high) 0.76 (1.25) 2.71 (2.51) 2.51(2.58) 4.26 (5.78) 3.50 (6.11) 2.51 (3.71)

P4—P1  0.73(1.25) 2.11(1.87) 180(1.97) 3.43(4.86) 2.70(3.28) 1.9 (3.27)
Allstocks  0.05(0.11) 0.75(1.52) 0.86(1.81) 1.25(2.16) 1.20 (2.71)

Panel B: CAPM-adjusted abnormal returns
1(low) -0.47(-1.45) 0.02(0.05) 0.14(0.53) 0.12(0.31) 0.59 (1.03)  -0.05 (-0.33)
2 -0.40 (-1.09) 0.54(154) 0.94(2.42) 1.59(3.92) 1.99 (4.25) 0.62 (2.44)
3 0.59(1.62) -0.11(-0.27) 0.97(2.25) 2.39 (4.54) 1.80 (3.30) 0.88 (3.03)
4 (high) 0.20(0.45) 2.29(219) 1.86(2.19) 3.64(6.29) 3.44 (5.97) 1.97 (3.62)

P4—P1 067 (L15) 2.28(2.01) 172(1.87) 353(4.98) 2.85(347) 2.02(3.29)
All stocks -0.46 (-1.88) 0.18(0.72)  0.28 (1.46)  0.57 (2.06)  1.04 (2.40)

Panel C: FF3-adjusted abnormal returns
1(low) -0.54(-1.54) 0.24(0.68) 0.21(0.77) 0.28(0.72) 0.82 (1.34) 0.13 (0.74)
2 -0.40 (-1.01) 0.58(1.52) 0.68(1.65) 1.21(2.82) 1.61 (3.24) 0.47 (1.74)
3 0.08 (0.22) -0.57(-1.30) 0.78(1.68)  1.93(3.50) 1.85(3.18) 0.51 (1.69)
4 (high) -0.15(-0.31) 1.89(1.69) 0.50(0.58) 2.64 (4.53) 2.79 (4.60) 1.36 (2.39)

P4—P1  0.40(0.63) 1.66(1.37) 029(0.31) 236(3.30) 1.97(227) 1.23(1.93)
Allstocks -0.54 (-2.05) 0.31(1.18) 0.30(1.45) 0.62(2.10) 1.16 (2.51)

Panel D: FF5-adjusted abnormal returns
1(low) -0.59(-1.62) 0.29(0.80) 0.13(0.48) 0.13(0.32) 0.72 (1.14) 0.05 (0.29)
2 -0.48 (-1.20) 058 (1.49) 0.56(1.35) 1.21(2.76)  1.69(3.31)  0.44(1.57)
3 0.15(0.38) -0.63(-1.39) 0.77(1.63) 1.97 (3.50) 1.83 (3.11) 0.50 (1.63)
4 (high)  -0.22 (-0.46) 2.12(1.85) 0.63(0.71) 2.63(4.38) 2.85 (4.57) 1.45 (2.47)

P4—P1  0.36(0.56) 1.83(148) 050(0.52) 250(3.40) 2.14(2.40)  1.40 (2.14)
Allstocks -0.58 (-2.13) 0.36(1.32) 0.22(1.05) 0.49 (1.64)  1.07 (2.25)
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7%EHH]%Q _IIZ*EH}ZH EH%%%:?J Amlhud(ZOOZ)ﬂ H]‘Pr%*(—)](ﬂhquldlty)gl‘ SUE%‘ O]—g—%}-o:] tWO_Way

dependent sorting©.% T 4x4 LEZ Q9 SUES 58 Ao}/ LEZe]2(SUR4-SUED®]

o

250158 <E 7>ol Hustdth Panel AdA F@SolES xuEHs Fo)E(excess raw

ofN

return)s HOFAL Q=T vl Hokdas (5, ZgH| &0 S-S, P1>P4), SUEE &3
Aol AR ZEZE L (SUE4-SUEDY FolEo] 1.12% (=2.03)°1A4 2.55% (=4.17% dA5HI
s7behe dEE Hola gtk WlseAel TP w2 REEIPHE wiiedel 7HE v

YEZ

=
=
N,
1o
wn
-
@

[t
offl
o
N

o
A
R
Hd
l m
E
to

(SUE4-SUELD)9] F9l& =}o](P4-P1)E 1.43%
(t=1.79) % EAH o2 §oaA}
CAPM (Panel B), FF3 (Panel C), FF5 (Panel D)2 1@ZA 3 49l v|f-54d 0] 71l wah

AejAH EEZE]S (SUEA-SUED®] Zvpelge] dAsil S7bshe ds HolFuglvh &3t

SUEE 7|Htez 3sh= Ao)A"] XEEE L (SUE4-SUEDS] ZgolEo] Hlfs4d<] 7MY =&
FEZg] 9 (P49} nlgEAo] 7P wre LEZE (P17t AolGe., DID)7F QRS A= A

CAPMO] I3k 919249 A9 152% (=1.89)2 SAM0=Z folsteiom, FF3st FF52 @24 e

n

A9 747} 1.53% (t=1.79)%F 1.96% (1=2.25)2 EAAoz §oatqtl. <X 7> AZEA An=
Amihud(2002)9] ¥lHF-54S tesR & Awn|go] 71845 PEADZE A3tEe AARsta &

PN
T 3
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LA SUE9} )54 ((lliquidity)& 578
sortingstal Z} X EX£T] Q9]
Had5rdE(%)S Rl Panel AE

<E 7> v¥4-5A(iliquidity) ¥ PEAD & 374

3= Amihud (2002)9] illiquidity® two-way dependent

4 HTrdE Rt =

7t ZEEZ

IR EE

zl A EEZ2]Q (arbitrage portfolio)2]
TFAES st ¥

FolE(excess raw return)(%)S HFtl Panel B CAPMO®E YdxA3sE %x3}<4=2]E(abnormal
return)(%)S X313k} Panel C9F Panel D Panel A9 LEZEQE Z+2F Fama and French 38.¢1

23 (FF3)¥ Fama and French(2015) 5£¢1
%39 E(abnormal return)(%)< Ha3ich FE7|7HS

2 =gk Rk

23

FFHez 9
2000 1€¥€3E 20159 12€¥0o|t) &3 eke]

CESLE

el iRt

Sorted on Sorted on SUE
liquidity ~ SUEL SUE2 SUE3 supa  SURASUEL - Allstocks
Panel A: Excess raw returns
1(low) -0.20(-0.42) 0.67(1.25) 0.62(1.20) 0.92(1.48) 1.12(2.03) 0.51(1.12)
2 0.65(1.05) 1.38(2.17) 1.28(2.24) 2.16(3.52) 1.51(3.38) 1.37 (2.49)
3 050(0.94) 0.85(1.47) 1.26(2.14) 2.98(4.57) 2.48(4.53) 1.25 (2.52)
4 (high)  0.68(1.05) 1.49(244) 3.76(2.80) 3.23(4.35) 255(4.17) 2.23(2.85)
P4—P1 0.88(1.44) 0.81(1.26) 3.15(1.26) 2.31(3.32) 1.43(1L.79) 1.73 (2.29)
All stocks -0.03 (-0.06) 0.81(1.63) 0.80(1.67) 1.24(2.16) 1.27(2.88)
Panel B: CAPM-adjusted abnormal returns
1(low) -0.68(-2.28) 0.09(0.28) 0.03(0.12) 0.24(0.67) 0.92(1.72) -0.06 (-0.36)
2 -0.00 (-0.00) 0.70(1.84) 0.68(1.94) 154(3.81) 154(3.42) 0.73(2.72)
3 0.00(0.01) 0.31(0.73) 0.73(1.67) 2.42(4.83) 241(4.38) 0.72(2.44)
4 (high)  0.15(0.30) 1.00(2.03) 3.18(2.48) 2.60(4.51) 2.44(4.00) 1.72 (2.50)
P4—P1 0.83(1.35) 0.91(1.40) 3.14(2.32) 2.35(3.36) 1.52(1.89) 1.78 (2.34)
All stocks -0.54 (-2.25) 0.23(0.96) 0.22(1.08) 0.58(1.99) 1.12(2.60)
Panel C: FF3-adjusted abnormal returns
1(low) -0.67(-2.09) 0.41(1.21) 0.08(0.26) 0.32(0.81) 0.99(1.71)  0.14(0.89)
2 -0.12(-0.30) 0.75(1.83) 0.36(0.97) 1.13(2.64) 1.25(2.61) 0.51(1.78)
3 -0.28 (-0.70) 0.09 (0.20) 0.57(1.21) 2.06(3.86) 2.34(3.96) 0.54(1.72)
4 (high) -0.46 (-0.84) 0.53(1.03) 2.02(1.49) 2.07(3.39) 2.52(3.85) 1.16 (1.58)
P4—P1 0.22(0.33) 0.12(0.18) 1.94(1.35) 1.75(2.38) 1.53(1.79) 1.01 (1.26)
All stocks -0.60 (-2.35) 0.48(1.92) 0.19(0.85) 0.59(1.89) 1.19(2.57)
Panel D: FF5-adjusted abnormal returns
1(low) -0.70(-2.09) 0.42(1.21) 0.05(0.17) 0.14(0.36) 0.84(1.42)  0.08(0.48)
2 -0.23(-0.54) 0.75(1.77) 0.23(0.60) 1.13(2.60) 1.36(2.76)  0.45 (1.56)
3 -0.22 (-0.53) -0.03(-0.08) 0.57(1.18) 2.03(3.76) 2.25(3.77)  0.49 (1.56)
4 (high) -0.73(-1.34) 0.62(1.16) 2.40(1.76) 2.06(3.28) 2.79(4.19) 1.20 (1.63)
P4—P1  -0.04 (-0.06) 0.20(0.29) 2.35(1.62) 1.92(2.54) 1.96(2.25) 1.13(1.41)
All stocks -0.65 (-2.46) 0.47 (1.81) 0.17(0.74) 0.44(1.40)  1.09 (2.29)
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AYAg2] A h&HF HF(zero) FUELY HIEF9 SUEE %3 two-way dependent
sorting®.2 A% 4x4 XEEZ|Q9 SUEE &3 AJAH EEZEZQ(SUE4-SUED
S <FE o Busgith PBzero) FYES WEgFTE SUHESEE (5, 7gHE]
T7VEF5 P1>P4) SUEE &3 oA EEZTQ(SUE4-SUED®] Z#0E(excess raw

return)©o]y YIZAI 249 E(abnormal return)o] =7FEHeE dj€1S Bolx]  o¥krl =3

Azero)5Ee WES7t 7P =& YEZF (P4 7P e XEZFQ(P1)TFY ZelA
YEZYQ (SUE4-SUEDQ <9& #}o](P4-P1) (e., DID)YA] EAXo®E Holahx &tr)

TAA o2 WA, excess raw return®] A% 0.19% (t=0.24)0]9, CAPM, FF3, FF59) <& 982
243 749 Z+2F 0.31% (t=0.39), -0.05% (t=-0.06), 18] 0.20% (t=0.23)01t}. webA], < (Zero)

FOE MESE UEWUFE T S Aol F7484S PEAD/ skt ny) offths 4e

AG7HA] AE]-§ PEADZe] #A1E Ao AxE goksld, Agv|ge] d8i\T2 3719
HEE ARG, 3719 dl8Wg FollA Addls(trading  volume)¥  Amihud(2002)9]

H5-5 A (lliquidity) 9] 45, A &o] S5 SA-CR folsiAl PEADZF AgtES HolFal

At vk Gzero) FES] WESFE AUYE HERTE AR A, AMEol TS
PEAD7} Alsteal Q&5 ®olFx vk wiebd A#n]g3t PEADIRY] dAE dvd 23

Al gol 7152 (5, A4 A ATo] Fobd52) PAED/F Ashg S AAkat,

24



57 -
R

Panel Av 7} XEZZIQ FFFYES

<E 8> 9 &9 ¥1%(zero Frequency)$} PEAD ] 4

SUE<}t <d(zero)

Z~ol=

FolE9] Wlk(zero frequency)® two-way dependent sortingslal Z+
FTEZZ 09 FolEY zolAY ELTEZ¥Q (arbitrage portfolio)d] ¥ H+AdE(%)S Hasir)

Ehahe 5015

4 B

T2 E(excess raw return)(%)<

RHoFE Panel B CAPMS® g x2Aet 2349 E(abnormal return)(%)< X318k}, Panel C9}
Panel D Panel A¢]
French(2015) 58¢1 R (FF5)o= gxAstar 7} e gt 232 E(abnormal return)(%)<
Hasith §E717He 2000 195-E 201543 12€0]t), #aeke] ke t-#kS o|v] gt}

YEZ

o= 717r

7}7} Fama and French 3£.¢

a=

2% (FF3)¥} Fama and

Sorted on Sorted on SUE
zero freq SUE1 SUE? SUE3 SUE4 SUE4—-SUE1 All stocks
Panel A: Excess raw returns
1 (low) 0.73(1.12) 0.32(0.47) 1.38(2.14) 155(2.04) 0.82(1.39) 0.65 (1.15)
2 -0.20 (-0.36) 0.55(1.14) 1.18(2.13) 1.53(2.50) 1.73 (2.99) 0.72 (1.60)
3 0.43(0.87) 0.68(1.13) 0.71(1.41) 1.51(2.59) 1.08 (1.90) 0.62 (1.47)
4 (high)  0.08(0.13) 1.03(1.54) 1.46(2.55) 1.08(1.68) 1.01 (1.49) 0.87 (1.90)
P4—P1  -0.65(-1.06) 0.70(0.97) 0.08(0.13) -0.47 (-0.73) 0.19(0.24) 0.22 (0.54)
All stocks  0.05(0.11) 0.57(1.18) 1.15(2.37) 1.34(2.33) 1.29 (3.08)
Panel B: CAPM-adjusted abnormal returns
1 (low) 0.03(0.09) -0.35(-0.77) 0.70(1.76) 0.72(1.64) 0.69(1.17) -0.04 (-0.15)
2 -0.73(-1.91) 0.07(0.22) 0.65(1.67) 0.90(2.31) 1.63(2.82) 0.20 (0.89)
3 0.03(0.08) 0.08(0.20) 0.21(0.62) 0.99(2.27)  0.96 (1.70) 0.13 (0.63)
4 (high) -0.44(-1.02) 0.49(0.91) 1.00(2.18) 0.55(1.08)  0.99 (1.46) 0.38 (1.38)
P4—P1  -0.48(-0.78) 0.84(1.16) 0.30(0.47) -0.17(-0.28) 0.31(0.39) 0.41 (1.04)
All stocks -0.46 (-2.06) 0.02 (0.10) 0.59 (2.44)  0.66 (2.43) 1.13 (2.79)
Panel C: FF3-adjusted abnormal returns
1(low) -0.07(-0.15) -0.22(-0.44) 0.87(2.04) 0.62(1.31) 0.69 (1.08) 0.24 (0.98)
2 -0.83 (-2.01) 0.33(0.96) 0.26 (0.65) 0.74 (1.78) 1.57 (2.52) 0.18 (0.80)
3 -0.14 (-0.34) -0.03(-0.07) 0.16(0.45) 0.76 (1.62)  0.91(1.48) 0.04 (0.18)
4 (high)  -0.40(-0.85) 0.47(0.84) 0.41(0.86) 0.23(0.43)  0.63(0.86) 0.27 (0.90)
P4—P1  -0.34(-0.51) 0.69(0.90) -0.46(-0.70) -0.39(-0.60) -0.05(-0.06) 003 (0.07)
All stocks -0.49 (-2.01) 0.21(0.77) 0.65(2.52) 0.63(2.14) 1.12 (2.55)
Panel D: FF5-adjusted abnormal returns
1(low) -0.05(-0.12) -0.15(-0.29) 0.77 (1.78) 0.49(1.02)  0.54(0.84)  0.25(1.01)
2 -0.92 (-2.16) 0.16 (0.46) 0.15(0.36) 0.77 (1.82) 1.69 (2.64) 0.07 (0.31)
3 -0.21 (-0.48) -0.14(-0.32) 0.25(0.66) 0.61(1.28) 0.82(1.30) -0.05 (-0.24)
4 (high)  -0.40(-0.83) 0.48(0.83) 0.46(0.94) 0.34(0.60)  0.74 (0.98) 0.30 (1.00)
P4—-P1  -0.35(-0.52) 0.63(0.80) -0.31(-0.46) -0.16(-0.24) 0.20(0.23) 0.05 (0.13)
All stocks -0.52 (-2.08) 0.18 (0.63) 0.61(2.29) 0.50 (1.68) 1.02 (2.27)
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4.2.3. AH 2] &34 (Information uncertainty)$t PEAD

3.5 A Arslelto], AR EgaAgdel fgl8irE oldy~ES FxolZ S (number of analysts
=
[e)

2
following)¥ dF35E9 WEA(cashflow volatility)S ARgste] Areo] EdaAol AHuo wat
PEAD7} oAl Aste] =715 Avwaia} gl

SUE®} ojldg|~E Fx}e)7A 9 4(numbers of analyst following)E %3l two-way dependent
sorting®. = A%k 4 x4 XEEZ Q¢ SUEE 7|Rke= 3 xolAey LEE L (SUE4-SUEDY
A2 ¥ FAES <GE 9ol Husglrh ofdZ|iE Fxpejrie] ok AHHe Z3YE
Alinverse)®] BAZE A7) ool ofdu]l=E FApejHe] Foll ()9 @he FHot XEZZSE

, AR BEgAAo] S7eE; Pl > P4) SUES

N

FAdstaint ofge|~E T 47 ASTF (
Fot Al AY EXEEE]Q (SUE4-SUEDC %39 %E (excess raw return)©] 1.06% (t=1.89)%lA]
3.07% (t=4.45)2 ZJ7leke= #ES Hola Q. ofdysE Farejde]l vt g Ae

5 A AY EXEZZ L (SUE4-SUED)9]

e

EZT Pt 7P B2 xEZF

*o
=
L
o
wn
c
o3
i

FolE 2o|(P4-P)E 2.01% (t=2.35)2 EAZ 02 Fol&titt.

CAPM, FF3, FF5& ©]&3le] x4t 234%E(abnormal return)< 77} Panel B, Panel C,

L

Panel Doll Barslglvh. 1 A3} & oA ffecls AT Folle ofdeiE Fapee] 7t

A&7 SUEES 7liter st zoiAd] EEZEQ(SUE4-SUEDS ZIpgolgo] diAxoz
7k dds Blow, odexE Fxpede]l b v AL XEEIOPHY TP w2
SFEXZF O (P #ol(P4-PHE EF EAAOZ §9319th FAdo=z AwRW, CAPM, FF3,

FF5el ot 91z e] 49 o] zol(.e., DID)7F 242} 2.02% (t=2.35), 1.79% (t=1.94), Z18]3L 2.14%
(t=2.29)0I0t}. <F 99 AFEAN A= odE|2E Bl 5 gl8wsRd AHRo

L3t o] S7184== PEADZF A8kEal 122 A4S
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B ¥E SUES gy =EQ]
independent sortingslal Z+
portfolio)] € H
B 4o

and French 389 23 (FF3)¥ Fama and French(2015) 5821 =

<E PogE|AE T2 4 (numbers of Analysts Following)$} PEAD 2] #-7]

E(excess

2= =
o) E

raw

TEZZ0 9

return)(%)<

Bl

=] 2~ = O
—SEJITQJE'_E‘

Ez19)A 343 (numbers of analyst following; Nfollow)® two-way
AT ER) Y A AY ETEEZL
(%)S Ha3lt} Panel A:E ZF TEZE L9 F¢
Panel BT

(arbitrage

ESUE A

CAPMOoZ 93 xAsh
Z 3422l E(abnormal return)(%)S X118} Panel C9F Panel D+ Panel A2l FEZE 2 E 77} Fama

g (FFHo= 9

x4t 7}

H-1-"0

B2y digt =y59E(abnormal return) (%)< Hargkol REZIR 2000 1€H-E 20159
129olt}. 3 ke gk -3k u|dth
Sorted on Sorted on SUE
Nfollow SUEL SUE2 SUE3 SUE4 SUE4—-SUE1 All stocks
Panel A: Excess raw returns
1 (low) 0.01(0.02) 0.63(1.21) 0.76(1.48) 1.07(1.79) 1.06 (1.89) 0.57 (1.25)
2 -0.07 (-0.11) 0.77(1.23) 1.31(2.20) 1.87 (2.90) 1.94 (3.67) 0.87 (1.69)
3 154 (2.23) 1.94(2.83) 1.84(2.72) 2.26(3.26) 0.72 (1.30) 1.91 (3.20)
4 (high) 0.25(0.34) 1.14(1.30) 2.22(1.95)  3.32(3.76) 3.07 (4.45) 1.20 (1.56)
P4—P1 0.23(0.34) 051(057) 1.46(1.26) 2.24(2.73) 2.01 (2.35) 0.63 (0.85)
All stocks  0.02 (0.05) 0.67 (1.40) 1.03(2.17) 1.22(2.13) 1.19 (2.71)
Panel B: CAPM-adjusted abnormal returns
1(low) -0.47(-1.35) 0.09(0.28) 0.19(0.66) 0.44(1.20) 0.91 (1.64) 0.02 (0.10)
2 -0.68 (-1.75) 0.12(0.31) 0.71(1.81) 1.21(2.93) 1.88 (3.54) 0.26 (1.11)
3 0.82(1.90) 1.28(2.69) 1.21(249) 1.57(3.36) 0.76 (1.35) 1.24 (3.87)
4 (high) -0.35(-0.63) 0.60(0.76) 1.76 (1.61)  2.59 (3.71) 2.94 (4.26) 0.68 (1.01)
P4—P1 0.12(0.18) 0.51(0.55) 1.57(1.35) 2.15(2.60) 2.02 (2.35) 0.66 (0.87)
All stocks -0.50 (-2.05) 0.11(0.48) 0.46 (2.25)  0.56 (1.93) 1.06 (2.45)
Panel C: FF3-adjusted abnormal returns
1(low) -0.41(-1.09) 0.44(1.29) 0.16(0.54) 0.57(1.42) 0.98 (1.63) 0.25 (1.27)
2 -0.83 (-2.00) -0.32(-0.77) 0.87 (2.06)  0.95 (2.20) 1.78 (3.10) 0.11 (0.46)
3 0.54(1.19) 0.96(1.90) 0.71(2.40) 1.07(2.17) 0.52 (0.87) 0.83 (2.48)
4 (high)y  -0.93(-1.57) -0.16 (-0.19) 1.80(1.52) 1.84(253) 2.77(3.75)  0.52(0.71)
P4—P1  -0.52(-0.70) -0.60(-0.63) 1.63(1.29) 1.28(1.49) 1.79 (1.94) 0.27 (0.34)
All stocks -0.52 (-1.97) 0.24 (1.00) 0.49(2.33)  0.56 (1.79) 1.08 (2.30)
Panel D: FF5-adjusted abnormal returns
1(low) -0.47(-1.21) 0.49(1.42) 0.03(0.09) 0.38(0.95) 0.85 (1.38) 0.16 (0.87)
2 -0.84 (-1.96) -0.38(-0.88) 0.91(2.12) 1.02(2.32) 1.85 (3.15) 0.13 (0.50)
3 053 (1.12) 0.84(1.61) 0.57(1.13) 0.96(1.89) 0.43(0.69)  0.72(2.15)
4 (high)  -1.17(-1.98) 0.03(0.04) 2.05(1.72) 1.83(2.47) 3.00 (3.97) 0.47 (0.66)
P4—P1  -0.71(-0.94) -0.46(-0.46) 2.02(1.61) 1.44(1.67) 2.14 (2.29) 0.31 (0.39)
All stocks -0.58 (-2.13) 0.26 (1.07) 0.42(1.94) 0.42(1.33) 1.00 (2.08)
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0> JLHAFZZ2] W5 A(cashflow volatility) ¥} PEAD ¢] #A|

T=

1
2 O¥e AeFsE2 WHEA(cashflow volatility; CVOL)S.® two-way dependent
sortingd}al 7z} ZEXZ@ 99 ¥ H 5AE%)H A EEZEQ (arbitrage portfolio)d] €
W) E(R)S Hagth Panel Av 7 XEZEQY T ES Y= € At
Tl E(excess raw return)(%)& HoJF=th Panel B& 98324 $ 239l E(abnormal return)(%)<
B3t} Panel C9F Panel D& Panel A9 ZEZ29E 717} Fama and French 389 238 (FF3)3}
Fama and French(2015) 58¢1 %3 (FF5)o=z axAsta 7+ 2dd| tjst Z352)E(abnormal
return)(%)< Hasch 3717 2000 1€95-E 20154 12€0|t), &3 ko] gk t-#k& ojn|sih

Sorted on Sorted on SUE
CVOL SUEL SUE? SUE3 SUE4 SUE4—-SUE1  All stocks
Panel A: Excess raw returns
1 (low) 0.12(0.22) 0.33(0.62) 145(259) 0.79(1.31) 0.67(1.14) 0.44(1.01)
2 0.44(0.86) 1.18(1.88) 1.26(2.43) 154(219) 1.10(1.81) 1.24(2.48)
3 0.28 (0.50) 0.71(1.20) 155(2.32) 1.42(2.36) 1.14(1.98) 0.57 (1.25)
4 (high) -0.58 (-0.79) 0.85(1.05) 0.86(1.04) 2.23(3.25) 2.80(3.90) 0.74(1.23)
P4—P1 -0.69 (-0.99) 0.52(0.72) -0.60(-0.81) 1.44(2.18) 2.13(2.20) 0.29(0.75)
All stocks 0.15(0.33) 0.54(1.05) 115(2.39) 1.19(2.12) 1.04(2.46)
Panel B: CAPM-adjusted abnormal returns
1 (low) -0.40 (-1.16) -0.20(-0.56) 0.89(2.41) 0.20(0.48) 0.60(1.01) -0.08 (-0.42)
2 -0.04 (-0.12) 0.57(1.32) 0.74(2.14) 0.80(1.85) 0.85(1.45) 0.64 (2.86)
3 -0.24 (-0.58) 0.14(0.34) 0.93(1.92) 0.83(2.02) 1.07(1.85) 0.04(0.19)
4 (high) -1.25(-2.34) 0.14(0.22) 0.14(0.22) 1.31(3.18) 2.86(3.94) 0.03(0.10)
P4—P1 -0.85(-1.22) 0.33(0.47) -0.75(-1.02) 1.41(2.12) 2.26(2.32) 0.11(0.30)
All stocks  -0.37 (-1.56) -0.05(-0.19) 0.57(2.79) 0.53(2.00) 0.90 (2.17)
Panel C: FF3-adjusted abnormal returns
1 (low) -0.49 (-1.33) -0.29(-0.78) 0.79(2.02) -0.37(-0.88) 0.11(0.18) -0.24(-1.18)
2 -0.38 (-1.00) 0.75(1.60) 0.60(1.61) 0.91(1.93) 1.29(2.06) 0.71(2.93)
3 -0.17 (-0.39) 0.26(0.59) 0.69(1.31) 0.65(1.52) 0.83(1.34) 0.15(0.65)
4 (high) -1.09 (-1.90) 0.45(0.67) 0.35(0.52) 1.46(2.69) 2.55(3.31) 0.18(0.62)
P4—P1 -0.60 (-0.81) 0.74(0.96) -0.44(-0.56) 1.84(2.60) 2.43(2.38) 0.43(1.10)
All stocks  -0.35(-1.37) 0.13(0.48) 0.56(2.56) 0.48(1.69) 0.83(1.86)
Panel D: FF5-adjusted abnormal returns
1 (low) -0.41 (-1.09) -0.38(-0.97) 0.67 (1.66) -0.39(-0.89) 0.02(0.03) -0.29 (-1.35)
2 -0.46 (-1.18) 0.93(1.94) 053(1.37) 0.93(1.92) 1.39(2.17) 0.73(2.95)
3 -0.31(-0.68) 0.22(0.48) 0.75(1.39) 0.48(1.10) 0.79(1.26)  0.01 (0.06)
4 (high) -1.07 (-1.82) 0.47(0.68) 0.38(0.56) 1.41(251) 2.48(3.13) 0.15(0.49)
P4—P1 -0.67 (-0.88) 0.84 (1.06) -0.29 (-0.35) 1.80(2.47) 2.46(2.34) 0.43(1.09)
All stocks  -0.37 (-1.43) 0.14(0.50) 0.53(2.36) 0.34(1.20) 0.72(1.57)

29



<E 11> A)AHYA ] HEo| W2 SUE-based AAAH FEEF L] 2359&

B F= 2AY Agte] AX(degree of limits—to-arbitrage)”} 413}g] wWE [P1(ow)> P4(high)]
SUE-based  ztojA#  EEZE Q(SUE4-SUEDY 23088 HoFu Qv F
KES>~KEI>A 7709 A AHA L &9 SUEe 9% two-way independent sorting
portfolioo| 4] Xt A A 8] AE7} A3t W& SUE4-SUE1Y] 23 &Evks thr] B adtarg)ct.
FE717ES 20009 1958 20154 12€0]t}h, #5ote] ghe t-gks om it}

Portfolios o] A A gk o] -8 9= (Proxies for limits-to-arbitrage)
tsr?rted on Idiosyncratic Trading Wiquidit Zero return #Analysts Cash
€ proxy volatility volume g y frequency following volatility

Panel A: Excess raw returns
1 (low) 1.01(1.93) 0.80(1.36) 1.12(2.03) 0.82(1.39) 1.06 (1.89) 0.67 (1.14)
2 241 (4.11) 196 (4.22) 151(3.38) 1.73(2.99) 1.94(3.67) 1.10(1.81)
3 0.46 (0.79) 1.85(3.41) 248(453) 1.08(1.90) 0.72(1.30) 1.14(1.98)
4 (high) 1.95(2.49) 3.50(6.11) 255(4.17) 1.01(1.49) 3.07(4.45)  2.80(3.90)

P4—P1 0094 (1.04) 270(3.28) 143(1.79) 0.19(0.24) 2.01(2.35) 2.13 (2.20)
Allstocks  1.08(262) 120(2.71) 127(2.88) 1.29(3.08) 1.19(2.71)  1.05(2.44)

Panel B: CAPM-adjusted abnormal returns
1 (low) 0.89 (1.71) 0.59(1.03) 0.92(1.72) 069(1.17) 091(1.64) 0.60(1.01)
2 2.42 (4.07) 199 (4.25) 154(342) 163(2.82) 1.88(3.54) 0.85(1.45)
3 0.35(0.59) 1.80(3.30) 2.41(4.38) 0.96(1.70) 0.76(1.35) 1.07(1.85)
4 (high) 1.80 (2.30) 3.44 (5.97) 2.44(4.00) 0.99(146) 294(4.26) 2.86(3.94)

P4A—P1  0.91(0.99) 2.85(3.47) 152(1.89) 0.31(0.39) 2.02(2.35) 2.26 (2.32)
Allstocks  1.73(6.75)  1.04(2.40) 1.12(2.60) 1.13(2.79) 1.06(2.45) 0.93(2.19)

Panel C: FF3-adjusted abnormal returns
1 (low) 1.08 (1.93) 0.82(1.34) 099(1.71) 0.69(1.08) 0.98(1.63) 0.11(0.18)
2 2.42 (3.80) 1.61(3.24) 125(2.61) 157(252) 1.78(3.10) 1.29(2.06)
3 -0.35(-0.57) 1.85(3.18) 2.34(3.96) 0.91(1.48) 0.52(0.87) 0.83(1.34)
4 (high) 1.78 (2.10) 2.79(4.60) 252(3.85) 0.63(0.86) 2.77(3.75) 2.55(3.31)

P4—P1 070 (0.71)  1.97(227) 1.53(1.79) -0.05(-0.06) 1.79 (1.94) 2.43 (2.38)
Allstocks 146 (5.12)  1.16(251) 1.19(257) 1.12(255) 1.08(2.30) 0.97 (2.11)

Panel D: FF5-adjusted abnormal returns
1 (low) 0.90 (1.57) 0.72(1.14) 0.84(1.42) 054(0.84) 0.85(1.38) 0.02(0.03)
2 2.34 (3.57) 169(3.31) 1.36(2.76) 1.69(2.64) 1.85(3.15 1.39(2.17)
3 -0.16 (-0.25) 1.83(3.11) 225(3.77) 0.82(1.30) 0.43(0.69) 0.79(1.26)
4 (high) 1.71(1.97) 2.85(457) 279(419) 0.74(0.98) 3.00(3.97) 2.48(3.13)

P4—P1  0.81(0.80) 2.14(240) 196(225) 0.20(0.23) 2.14(2.29)  2.46 (2.34)
Allstocks  1.46(4.66)  1.07(2.25) 1.09(2.29) 1.02(2.27)  1.00(2.08)  0.89 (1.89)
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PEAD7} ekl 1@ eclel digh =g mddAl #4871 98, SUE XTEZE Y =3+9E
(excess raw return)oll ™3k CAPM, FF3, FF52] AlAIE 3]AEA FAHAAE Auudt) 2 239
3 aels A3 Fo|x SUEZ} 7H ¥ ¥ EZ2] Q(negative earning surprise) (SUED)OA 713+

2 YEZZQ (earning surprise) (SUE4)7FA] 2+ R&o] Wk SUE IEZgQ

o

Z 39 E(abnormal return)e] SUE®] wz} A A Zrlsls dgle B on, SUEES 7|wto =
TA% A AY XEZE] e (SUE4-SUEDQ] 7+ 2gd gt 235 E% FAHoZ fo3qlth
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