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Following Fama and French’s (1992, 1993) findings that firm characteristics
or factors such as size and value have forecasting power for excess returns,
academics and the financial industry are investigating and investing in
styles of value and growth. The literature examining the value premium
(the excess performance of value portfolio over growth portfolio)
typically focuses on long-term performances in international stock
markets, including the Korean stock market. In addition, according to
the literature, participants such as institutional investors avoid investing
in growth stocks. However, many empirical studies indicate that the
value premium s related to the current state of the economy. They argue
that value premiums are time-variant. Therefore, we analyze the
existence of value premiums and the performance of style allocation
strategies across different regimes in Korean stock market. We use style
indices data for the Korean stock market developed by three indices
companies, FnGuide, WISEfn, and MSCI, comprising three value indices
and three growth indices from 2001 to 2014. Although value indices
outperform growth indices for three indices companies during the total
sample period, the outperforming of styles is not stable over time. That
is, the sign and degree of the value premium varies each year. This
time-varying value premium suggests that style allocation strategies to
spread investment across value and growth stocks outperform strategies
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to invest only in value stocks. Thus, to construct a dynamic style allocation strategy based on
stock market regimes, we identify two regimes using the regime-switching model introduced
by Hamilton (1989, 1990) using the KOSPI index. The first regime based on the KOSPI index
has high average returns and low volatility —this is the expansion regime or low-volatility
regime. The second regime has low average returns and far high volatility —this is the recession
regime or high- volatility regime. According to the result from the regression analysis regarding
value and growth indices, growth stocks strongly outperform value stocks in low-volatility
regimes. Our strategy is to adjust the weight between the value portfolio and the growth
portfolio constructed on different regimes to show better performance over value-only
investment strategy. In particular, the performance of dynamic style allocation strategy is best
when we use the value index and growth index of MSCI. This result comes from the better
performance of growth indices over value indices during the expansion regime (or low-volatility
regime). The style allocation strategy that adjust the weights of growth stocks and value stocks
of MSCI in different regimes or according to the probabilities of regimes shows an annual
average return of 13.86% (in-sample) and 14.09% (out-of-sample), while the strategy to invest
only in value stocks of MSCI earns an annual average return of 12.86%. That 1s, the dynamic
style allocation strategy using MSCI indices produces 1.0% (in sample) and 1.23% (out-of-
sample) more per annum than the value-only investment using the MSCI value index.
Furthermore, for all three companies, the style allocation strategy outperforms the value-only
investment over a considerable period. In particular, it is important to properly adjust the
portfolio weights of styles in the large-value premium period. The style allocation that profits
promoted in 2004 and 2012 as styles are rotated appropriately according to the regimes. In 2008
and 2014, when the returns on growth stocks were relatively high, the style allocation profits
developed due to the increasing investment weight of the growth index. Note that the style
allocation performance using MSCI indices is best and has the strongest correlation across the
three indices companies. We expect that the style allocation can produce higher returns when
we use data that have clearer characteristics or style, such as pure-value- and pure-growth-
oriented funds. In conclusion, we identify the time-varying value premium in the Korean stock
market. A proper style allocation strategy based on the economic situation or market conditions
can generate better performance than investments that exclude growth stocks.

Keywords Regime Switching Model, Style Allocation, Smoothed Probability, Recursive Filtered
Probability, Value Premium
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FHomE 7T A4 A A4ck olgo] S 20104 ol Fol o512 A4
o) a7} o ek ofeft Ak wlofo] ofS AmAEE AYE 4 Gl malo] EARich
Thes] BT ZESE oolut BASHe AHekRch /oL e HES gl ujet
2ASH EAAo] o $& 4TS Uehd 5 98 guai,

AP, ek SIS0 AFo] sk SIEIeulelo] WSk, 1 wiste} WAt
AL Qi AL A7 IEolhe ofe] 977} ZARIC) Arshanapalli et al,(2004) 7H]9}
mlE 291 A7|AA7|et To] & A oF WS, Lucas et al, (2002)2 u]=
FAAIARO] 2Efel :3tol] TRt Thoket K2, 47|MEe] 7]uke £ FAee] $-Ut
4TS ik Shch ofF ATl Ew, NF ZEE oL Byjsebl st
o) sletal FASS EHT Rsdo] B3, AT EESU 0L FPHOR o]e] Aol
G4 FAS0] g 7RsAo] ok wehd 7 Zenlel Hlkgtolehs AN A
alu} Wast o] 9 7RsAlo] Sirk Flolet, et Ank 75t ol Aria o
FAEEER| @7} o HEEE v, F717Iols AAoR HPEES 0L o
B 3] Sk, Viiet and Blitz(2011) %7 534)710] 47479 At /17

At ¥ i A7AnkE ARSI SHelAE 020160 oleiEt AR

o|&fgt FoflA FH AT E(regime switching model, RSM)> AR|Q] A|AAIZS
E UL o] whe} ZEZT e Mg 2Ashe A8 oo F7E Al 3t Ang
and Bekaert, 2002, 2004; Kritzman, Page, and Turkington, 2012) =HAgIH &L 715
Ssle] whE Alehd HekE AlgA o shasl d ate] girks Tol 7l S,
A oR HA 2EERL M, A5 9 7IE BA 400 #E8 ol8=AL At
& AFollAE oM e SHgig o] AepR|o] el Ed|Sa ARl -8
7S opH A} Bt &, e KEe o8-St U FAARY] HE RSk,
=] wet 2 HeA| AErdE vildshes FARIES f8Ae ST At A WA
s 2B IS S Ashe S717E Ele Al el 18Rt RS =
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71 S48l Markov = HHRHL G2 o 83h= Alolet, WA Aol M= =T} el
A9 2uplES diSshe bl 7-83HE ASshL, AR SRS 851

SER RS AGA o2 2R FAE] ik At

A 1ol 9] SRS s 2hin 3 W), SeHsku oA AMgss Al ol o] AAEAR
. 0, O] HEAS ZHITkL 7hgalA, o %4, Ssnge cheat

=, Fo,6 A71A, €, ~i.i.d N0, 1)

S Ueti= A2l s, = o714 258 7R &, 5,€ {0, 1} o[tk RSME
= H7ke] Hgho] =g o WSk Aol ofal, Ho|ghE(transition probability) =
Fwzke] o] WAL 74, B ATolAE BEol B7KsE A 57} A
7)17tef| A4 kA 9= 12} Markov ¥4 (homogeneous first order Markov process)<

A Ao ARSI theat o] Hr)g D

o] F4o] 7hs st By ekrd] H95AAE A i ew F45k=
I M ¢l 2] E(Expectation Maximization algorithm) &2 Z4}= HpHo] g}
AN L SHS Sl wet 22N ol 8eid FHAE ded=
e Auffsh= B97E ek ol wHo] Sk Skt Rao] gholl wth mie-
A A 2S8R = pRlskA] ekl 0] St A9t W) etk & At
ofM= ol2fet wAIE adshr| Sl EM darels ol8sto] skt 4 Bae
77)e]ch,

1) O|&&(transition probability)0| A7t W2} HshE Zo=2 I1HE 45 QlCt,
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0= {,up Has 015 095 P15 Pogs P}

EM 4312|52 o835 frd=rd] 2 e 2E T4k 2olA Aol tigt
7113 7] $JeiAls 5o Q3| $-2)= smoothed EE(smoothed probability)x}
uj Aluic) 2 AAE = filtered E-E(recursive filtered probability)S ©]-&5}3ct
smoothed &2 Pr(s, =i |y, Yo Y3 =+ Yp» You1r -+ Yy 0) 22 FAE = Q=0 tA]H
oA = iof] &£ ARA] FHEolt, & Aol A= Hamilton(1990) 2tk &8-2]Q1 ALk
WS AAISE o]E3y, SHebA(1993) o] WHEo| whet At Sk, of7]A] o] 8- filtered
SEE Prls, =ilyp, yo vy - y,) 2 FAEH, tAIFOA = iof] £ SEoth. &,
o AJguie WHEA o T o) e HRE o|gsto] MEA ALK APHZ] EEolt,

E3l SHE AASE Wy, o AEo] Fasith 2EUR|0] 13-4

(risk—return profile)o] 7| HET} 714 W Telo] Qlrhel Fwe Ao vt

il
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¢
1

GDP A4S = ARMAIAIS: 5 ANZANSE Bslol ek, shut ANA 4TS

SHEA |7} 7] B el 98 Afaol] Thizel Hekd Swel A FATA] BEsHe

701 444] ek, A1) Hlag) L M) RARNE BTSRT ANBASE 0%
=

7 FHSHL ofo]) W2 F710] ANE BASHS AES R YUARE o] g3

ARE olgRlth & 2SR S| AR R dEART}F EABIA|
e AAAE AMgshe A EAIT dard o ek mebd AAARSE o
sto] AARIOR Z7Vdeke ddd = Qe A7 VIRAIRS 2 212 the daH= vleaL
ofl AtolMe AAGAIXIE il KOSPIE =ie 2Hshs Wi 2-Eofalx) tt?)

1ol AL FPE A7 sl ARl deiA Ql7|of srde A ] ZER7E

AL A 7B A =7 | 5] mhZolet, SPAIRE T1Ee B 87 o= 2Bk

ne

X40] 23405 Aol KOSPL W] w2 Smighm o] 47|uEo] nh Sruie
4 Q7] olth, Suie hEsHzT] ARl AN ARG

(32]
AR 717 %2 W ohfe 1 MEE jS meln 4] S B4l ] e

f

wynrt o fab
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Age] Se Bk ATsH 9 4 itk % ek Ao
9THE KOSPIZ SRR Tttt o 83 4 gtk Al
AL Qo W] 2 Suivk wiEo] AL FuoR THE 49t e
o5 7} FrolA] ZEhed gl go] thEA| ek o UelA ik ol2Hw
AEH FHoAE AT SIE-S0E Eauidle] MaE, MHEATHNL
mselo] AB¥rk] Ei THEY FHlE BATH
ujufsehs S0 S4o] Ueh 4 9Iek. web KOSPLE. $hlishe Shsito] 2ekalaee)
MRS HAISHE B 8T S0E Jloiaich, ol & ele]  uiA Bl 15T

o
-
1

%
on
N
&
i3
R
ot
oX

1997 195 2014 1297149 KOSPI %420 AH4=0l8L o] Lalo] 1 BxZ
2O 2 7Skl RSMO R K458 43 Auto] W= KOSPI A2 (GE 3)3f 2ol
=T YAlEEo® g EE 5 ok

Ol HE= KOSPI X|49] &
olct 5 ot AW
2014 12&MIx|0]|Ct,

n m5£
4>

2 =H 1 =H 2
= 0.094" 1y = -0.059
oo (0.021) (0.064)
Wy o = 10117 oy = 2.607"
sec (0.019) (0.05)
olatz Py = 09927 Py = 0988~
(0.002) (0.003)
EVIES p= 0001
=2Ho £ HEM0| 22 =M HEMo| 2 =2H

2k O] By, S A BEROES ekt SR 104 Bt 0,094%:2
el 20] el ~0,054% 0 & GhS 7HIn] S LreRiAIe el 7k Bgolg
o]z A0 A= ek W], wEA] el 9 1014 1.011%, S 2004
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2.607%= T vl oA} Xjo|7} Y=g o=z S, < 10fA4] 18%, +H 20)|A1% 40%=
TLA7E A= A 2 o S Qlrk, whebk] 2 S poE Rtk WAl olsl] TR
IS W2 HEdor A= w2 e om S0 Ay, eaL ZF e
A& B F= ZoIBHER] s popS Z12F 0,992, 09882 =1 19| T8t=to] 2|42
gEo] YR B AT 2 Zol= itk

RSMOJA 3785 245 o] 8sto] Alilel 25, & smoothed ZHEat uff Algutct ALtk
filtered & (recursive filtered probability)®] tfet ZF A|-efAe] FF2 (I 2)ollA
AATSHIL ST}, smoothed EHE-2- FEU|(in—sample) wA0f|4, filtered THE-2 FE22](out—
of —sample) #AJol|4] o] 85T}, 1 = 1] gt EE& e o=, o]zt &
Ho= 7 Ao e G5 4= ok 25 Bgof wh=, 20015 20031
A7 17 AAETEOIUAINE, 21 Folls Bl SetHolHA 7R Aol Bk
o2 Yeh| e gtk 2007 SHE7|RE ThA] Aoz ke o] 2009d ARE 1714
H| 2] A &Eeh O o]fof= AN o g SHo| Nt FF Ao R Mot 7| =

st

o=

(38 2) RSMOIM ZH10| S &5

QIEE 0|&510f, RSMe 2 FH= =™ 10f CiSt smoothed &1t recursive filtered

222 KOSPI X|4:9] Y4
B2 712k 19976 194SE 20148 12@7hx|0lC

=SE2 MAlsta AT

= Filtered probability(recursive) ——— Smoothed probability
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A7 1w A SERAARRCAIFS Ao dEeoE Almelal AR 1=
SHFEHE Uetdl= Bigeolth o= ARG oA A== smoothed &0 whet
AAREL o] WS B3l A0l ER=H(EE AMEE oA 7RI =2
ZIrolo] ZA=R] 9] o] R E 224314 Ht}, Kao and Shumaker(1999), Lucas et al,
(2002), Arshanapalli et al.(2004), Vliet and Blitz(2011)3} Z+2 7|& AFE0]| w21,

etz e 2 Safmmola AJRTe] A ddides o epotal, Sf=ellA 7t

77140l 210] AL 71x]ar QJe}, whaba|, o]efdt IHE AEle] £20)8 wiEo| FujoHE
SUsIth, 28 e AHE AR S 10014 AS=0] ATt 7EA5=] Al Hlste]
o = Yehg Aolth &, =9 104 57t 7RIS Hel o w8 olEs ke
Aoz ATt 4= glr} o]y3t At EE&E TP, RSMO R 345 Ziof| ula} 1o
AT WIS Eolal, =1 20| 7R BISS Eole FEiA AEY vl 84S

z,+= = 10 gt smoothed
SRS UEhfs AE 72RO R St} o= AEKYUO HGE AT mjofk 0 E=
12 Hidshs 2l Hrgs 2F =] digh 2heo)| 7|Risto] vlgE 24shs Zlo] Bgshie,
ol oigt ke AR ARESlo] 2BpUA|GE] 2ol EAJshe o] e
7RI & 4= it o] Qloll® z, 5 RSMOlA] A== smoothed EHEC] W} 0 =
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. 1 if pr(st:1)>0.5
T T lo 0 if pr(s,=1) <05

1 if pr(st=1) > 0.7
o1 9: xt_{() if pr(s,=1) <03
05 if 03<pr(s,=1) <07

1 if MA5{p7‘(st:1)} >0.9
«E 30 g, :{ if MA5{pr(s,=1)} <0.1
MA5{pr(s,=1)} if 0.1 <MA5{pr(s,=1)} < 0.9
1 if MAQO{pr(stZD} >0.9
43 4: g :{ 0 if MA20{pr(s,=1)} <0.1
MA20{pr(s,=1)} if 0.1 <MA20{pr(s,=1)} <0.9

o714, MAn{pr(s,=1)} = %ripr(st—i =1)
i=0

23 1004 =7 10]] gt EHEo] 0550 A 25= 10]al 71 Qfofl= 00]t), K.Y 20]14]
=18 10] thgk &) 0.7HTH AW z,+= 1, 0] 0.3 oJslod z,+= 0, L £Jof= 0.50]th

1y 33 By o)M= BEQ o5 Bat(moving average, MA)Fre 18319 & I&

-~

Hpe AJofsiint. gHEo] 098 29 x,= 1, 0.1 o310 z,= 00]H, 11 ofl= 217
prs, =1) 9] 5 ol FBAYI pr(s, =1) 2] 204 ol Fatgkolt). o|FA| thet P2

FlESEY | RSMO] BHES A8ohke ot WHe AN & 9o, & A+

Lo

ZF Zgo] w2} MSCI, FnGuide, WISEfn, 37§ A|=2jAte] 71|50} Adg5=2] 9l&
ARE o83t FEU S tieh SlFlEAE AR Aiks (B 49 Panel A%A]
AABIAL ik, 322] Aol wEr e 45 A|efet B HYollA, ol Hig eEdd
Wz, SERAR|E] o ET frofRt o+ 9] AV e AR YERAL Qi =,
SR, T ARSAASTEErE TR AT E ATiE e R § 2 S ve
Zlolty, of=et k= e
Do th AT By 3oflA BliA o FofshA| HEhdT.

Lo

AAE AR o811 7R R M 3719 4H0, 0.5,

SHASR S L8 FEA 2B uhedEe] -84 - 379



(7 4) 372N 2

Otef #= MSCI, FnGuide, WISEfnOll M XS5tz 7tXI1Fet HEF K45 S4H4, FUHMSD 0N MYE
smoothed 20| et ZYE 2,5 dFHFZ St 4 (112 3|72 5

Molof et REEC IR Z2|0|YL JHR|FO AL ARZEO A
fgtoleh " " S 24zt 19, 5%, 10% AN EAECR Q0152 L
2014 122 ntx|o|ct,

MSCI FnGuide WISEfn
- 7HX| . 7HR| . 7HR|
M X} M X} M X}
7I'x| o o EE—'DI%‘ 7|'x| o o EEID'%‘ 7|'x| o o EE—ID'%‘
Panel A: EE2Lf o=
S 0122" 01727 -0.05 01487 0164 -0016 015177 02007 -0.049
=< (207 (2500  (-1.33) (262) (254  (-0.55) 2.74) (298 (-1.35)
o | 0.104° 01497 -0.045 01247 0146 -0.022 01277 01767 -0.049
< (193 (237)  [-1.31) (240)  (248)  (-0.84) 251 (286  (-1.49)
os o 0.113" 01547 -0.041 01387 01477 -0009 01427 01797 -0.037
< (2020  (236)  [-1.16) (258) (241 (-0.34) 273 (282 (-1.07)
[ 0.091 0138 -0.047 01187 01307 -0012 01227 01637 -0.041
< (155 (2020  (-1.28) 211 (203 (042 (223) (245 (-1.14)
[ 003 0083  -0.053 0069 0075 -0.006 0068 0111  -0.043
< (0500 (1200 (-1.43) 1220 (116 (0.21) (1.23) (165 (-1.18)

Panel B: 2229 0|Z
-0.043 0.208" -0.075" 018177 01977 -0016 01877 02477 -0.061

71228
(-0.63) (261 (-1.73) 275 (262 (-047) 291 (317 (149
oy 1 0.036 0.124"  -0.051 0108" 01177 -0.009 01187 0150 -0.032
< (0.68) (197 (-1.48) (208 (198  (-0.36) (234) (245 (-0.98)
o 0.103" 0155  -0.052 01437 01477 -0.004 01507 01827 -0.032
< (1.76) (228 (-1.42) 258 (231 (012 2.76) (2750 (-0.91)
o8 3 -0.033 0024  -0.057 0016 0009  0.007 0020 0058  -0.038
< (-0.48) (031 (-1.32) (025 (012 (0.22) 031 (074 (091
o4 -0.064 0007  -0.071 -0.009  -0.011 0.002 -0.014 0041  -0.055
(-0.91) (008  (-1.59) (-0.13)  (-0.14)  (0.06) (-0.22) (051  (-1.28)

5 2ehIA o] Tie AGE WIS, A0 AL 7EIge) Al Hlste] B etk
oli= A7} ZHI] s T (5 E AMSATOIA o & 508 wrk
Ao AT 4= Gk Ao Aolol thal a7t B, mE maolx Fofst Kol
A= Qg BE ZrlelA] AR AT o Stk AP MSCIS} WISEO]
A4 A420] Ao17} FnGuide R} ok B v}, o]z MSCISH WISE®] X14=50] o]
et A2 o AusiE ANES sl Aow A7 4 9,

o]} e 2= 4] (ol THlo] AFENE ez W4 o, 2 smoothed SHEGES: 183121
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7d-F-olth. smoothed FHEFRE FU] FAolle 80Pt A4 ZHEol7] Wiz E2e]
2ol 4] o} B3k e RS TStk b B AoIA ] o2 918l filtered
ShE{recursive filtered probability)= W Al A2 F51QioRg o] EER oA AL3tH

7lEEY, WY 1~ 45 o]gsto] 2EtUA|o] thel 2]l AAlERIT (i 4) 9]
Panel B= 0|27t F&9| o 5= o] tfgt 2|74 Autolr}, filtered BHES o837 2}
ERE 7RI} B 1, B 2004, 2= 2EHLAIRO] 2o E Tt FoRE oH(+) o WA
e o] A7t 7HA5] ARt BlwA] o Erh 53] MSCIO| A9, 713
Ae OS] @ 2(0) 8] AP ot AT oIt oo WAR A7t thgol
Tt ARESARHURE JATTT B & oS YRR 7T S YE AR e
B U S Uhs A= sAe 4= QI &, smoothed BFE¢ES o831 7399} mR A=,
MSCI Alp5oflA Ad5=eF 7kx|5=9] Alpatel7h B Atk of2fdt dike 77|17F 5834l
785 78] At SskAIRE AR - 7HIFR] At B sttt 71E] 23
2] &FcH(Vliet and Blitz, 2011; 0]%8), 2016a) welr] ol wha} AEte] HjEH|ZS
M| 27gsto] FAshs A2 v Q= AuE vkl ZeR 7o,
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DA sl ] = 19] 2HEe] 0.5 o) dold AR tol] 100%E ARl
FAFSAL Bg0] 0.5 ofstold ZRA|A|e] 100%E FARS= Ad=F
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<A 3 A t-LoIA1e) T 1 B 59 o EBIHMASe] 0.9 ofold A 1o
100% 4|50 FABLI MAS7E 0.1 ol5to] 7H A5l 10075 74

Stal, 1 AfoloflAl= MAS BHea W Esto] 1094 FAL HISS 245he Aef

A1 4: 712 39) MAS7L H17] B 71910 27} 0,1 o wjk u}E-S 2ske 2k
<2 51 A t-1olAe] S 1 KE9] 209 o FBTMA20)0] 0.9 olAolw Al to]

100%8 APA150] FA8ETL MA200] 0,1 0JsJo] 71217140] 100%8 FAlal

']—9
1 Aololl A MAZ09) BHEGES WhSlo] 1094 A} ulE-S el e
A2k 6: A1 59) MA200] 27] B 719t 3} 0.1 o4 wpl WFS 2T

A

olejgt 771%] Hek & MSCI, FGuide, WISEfmolq A Z3ks 71350k 445 1145
01§51} FEL) oSS slirt e EHAE Aol o83} BB smoothed
3152 ol 83laitt, ofoll whE e ekl i Sizke] Auks (E 59} 2k Holas
20014 195E] 20141 129074K10] TS v Bt B hxIe} )
ke A1} B 7] ekl xollet EAHe AelA Aeit st sl Ak
A=sAfel wre} Tk Lekes] MSCIO| ZRXFoh AR A4S o] 83 BAke
T7H]0) e Alefo] FhH|Fe} Aol uls] B -k H40) 5 1ot yheo] WISk

A o183k 22k FolAfs A 19 o & FH4olE S, FrGuide A4 o]

oo
ok

e
B U We ATE Bglth 94 37 1597 FoI4 MSCLY] % AR 408
ARV 7V Ak, Fpsmelelle] WA 71 0w, Al 2elA] ANE Bel
MSCLY] 7BXIF8} 78] ARl 1 ek A wejste, olejd Zukt MSCI
5 A|4:0] Ape] o 2] whio] FulHsle] e iRl o 4-85197] BEow
= 4 9k

AT ESI B offet A7l ek ek HlE FXpE Aubrl 10%e
AT 1ok of A ThEm), FAjolH HRE iAIss Flo] HEa Bl (&
5ol uhwl, 3a} i Zehel AR Ao wel AAE, AT 94 ATt
U7 Est, ueb] AT HAsis ARt Ao s uigo s Esk ol

O] U2 il & = Qlrk 53] 200493} 2012188 Bs A= Aflofa] ek HilErdzo]
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(B 5) SHN XMt Ju(E2U ol Z)

Ot H= RSMOf| 2ol AAE =HOl| L3t smoothed SHE0] [t AEY HIRH|ES ZHo6t0| EXtots SEX
M2kol| CHt Zoto|Ch, EXthAN AEFUX|S = MSCI, FnGuide, WISENOIIAl HM26H= 7HR|FQ AN X|4-0|H
Hut= ofE Aot B2 E(%)2 BRI E27|7t2 20013 122 E 2014E 122 7HX[0|Ct
Panel A: MSCI
R ME |EdE M1 M3 2 M3 M4 MY 5 MY
2001 45.67 29.34 45.58 45.67 45.67 46.00 45.67 45.60 45.67
2002 -2.78 -2.09 -3.29 -2.78 -2.78 -3.23 -2.78 -2.91 -2.78
2003 33.20 27.70 32.90 32.50 33.20 32.50 33.20 32.70 32.90
2004 10.20 -0.40 15.10 17.90 14.10 15.80 14.90 16.10 14.60
2005 41.40 44.10 44.70 45.60 43.80 44.00 42.90 42.60 42.20
2006 6.60 0.60 -4.20 -6.70 -6.60 -2.90 -2.60 0.20 1.50
2007 29.40 27.10 25.70 27.70 26.50 25.20 26.10 25.00 25.50
2008 -37.38 -65.06 -43.00 -41.46 -41.54 -43.84 -43.96 -44.40 -45.99
2009 49.38 42.45 43.62 42.98 43.23 44.08 44.48 44,86 45.25
2010 21.50 20.81 22.43 21.85 21.20 22.26 21.67 20.81 20.31
2011 -11.63 -11.59 -6.08 -5.69 -6.10 -7.26 -7.39 -8.11 -8.84
2012 4.80 18.40 19.50 18.10 19.20 19.40 18.60 23.20 20.10
2013 5.40 -0.60 -0.40 -0.60 -0.60 -0.60 0.00 -0.60 0.00
2014 -15.70 -1.00 -1.00 -1.00 -1.00 -1.00 -2.50 -1.00 -2.50
LS Eel =) 180.00 129.70 191.50 193.90 188.30 190.60 188.20 194.00 188.10
Panel B: FnGuide
A MY J|EdE HMZ 1 M2 M3 M4 M5 M
2001 40.01 28.92 40.01 40.01 40.01 40.19 40.01 40.21 40.01
2002 -13.30 -7.68 -13.74 -13.30 -13.30 -13.69 -13.30 -13.49 -13.30
2003 28.07 22.52 31.56 29.83 32.54 30.98 30.11 27.85 27.16
2004 16.49 -4.27 17.51 21.36 16.10 17.42 16.33 16.17 14.56
2005 47.32 39.71 39.85 40.65 38.34 39.43 39.58 38.23 38.99
2006 8.49 0.87 -0.32 -2.01 -3.32 0.46 0.33 0.89 1.69
2007 30.23 26.08 28.06 30.30 28.84 27.63 28.12 27.47 27.59
2008 -47.03 -58.53 -49.64 -46.93 -47.99 -50.57 -51.10 -51.32 -52.18
2009 44.37 39.37 43.75 44.50 43.89 43.23 43.39 43.39 43.04
2010 19.74 17.93 18.87 19.30 17.59 18.86 18.64 17.74 17.49
2011 -11.39 -10.69 -16.34 -16.92 -16.92 -16.76 -15.56 -16.34 -15.45
2012 8.50 913 9.19 9.20 8.69 9.21 9.46 11.12 10.28
2013 4.72 -1.91 -1.72 -1.91 1.9 -1.95 -1.25 -1.91 -1.25
2014 -9.93 -3.82 -3.87 -3.82 -3.82 -3.82 -4.43 -3.82 -4.43
LS Eel =) 166.28 97.63 143.2 150.2 138.7 140.6 140.3 136.2 134.2
Panel C: WISEfn
A MY JIEHY HY 1 MY MAI HY 4 M5 M
2001 35.35 20.57 35.48 35.35 35.35 35.69 35.35 35.52 35.35
2002 -13.94 -19.90 -14.30 -13.94 -13.94 -14.49 -13.94 -14.03 -13.94
2003 30.16 24.98 32.46 31.97 32.40 31.68 32.00 30.13 29.82
2004 15.32 -0.94 18.72 22.33 17.69 19.34 18.20 19.37 17.64
2005 49.60 40.42 41.97 41.98 40.93 41.31 40.94 40.32 40.56
2006 9.85 -0.79 -2.15 -4.26 -5.95 -1.33 -1.20 -0.34 0.90
2007 31.18 19.34 18.54 20.27 18.88 17.60 19.57 17.28 19.10
2008 -48.56 -68.18 -52.50 -49 .51 -51.69 -53.77 -53.89 -55.74 -57.17
2009 43.24 33.80 40.99 42.65 40.30 39.74 39.91 40.32 39.47
2010 16.01 22.55 22.24 21.33 22.62 21.83 21.07 20.68 20.96
2011 -19.06 -11.05 -10.28 -9.01 -9.92 -10.84 -11.31 -10.97 -11.38
2012 5.23 14.52 15.64 14.39 14.24, 15.32 14.75 18.90 16.22
2013 2.81 -4.04 -3.86 -4.04 -4.04 -4.10 -3.35 -4.04 -3.35
2014 -7.45 4.32 4.26 4.32 4.32 4.32 3.14 4.32 3.14
R0 149.73 75.60 147.21 153.84 141.18 142.30 141.24 141.72 137.32
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7RI, AR 2 oES WAL Stk o] A7l 7HIZEm|do] HlalA] ZIE A7]E,
o] wheh AHEA 2B e, 2 T EZRv|dE o] A REZE
A7, QI EIRE 7Rkt (C1E 3)-2 MSCIL Al thal] 2004\ 53T 28
HREEF 39] IS 247 Aolth. (2™ 3(a)y = Al710ll wheh 7Exlet A2 Adait
oA ThEA] Ko L glom, (I 3= I Aol wet A B4 HIse Eelshe
e Hol a1 Qlok. 11 AvkEA A2 39 k= (IH 3(a) ol AAEI 485
I7E e A0l A BISO] 3L, 7HRIFE] ARt oA Aol iRt HIEol
a2 Fol5o] Aupal o Aej2] it U wl oS Widieh ERE At 7Rl
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WA= et webA, ZER]SelRE FARSE] Bk ol whet At kxS wiES
Z2Ashe EAlsh= HEko] o |23 Aol

d2ke] Juprt Q1 Q15 Alofslol o418] fofghA] dobr] $Jal], smoothed SHE-S
o83t FEIA et ujE FARdRk] dfs, ZF AR thE2] Fama—French 3821 132
UK alpha)E F-5H3ITH

Ry—R,=q +5,(R,, Rﬂ)+siSMBt+h1-HM'Lt+eit

7|1 R, = AEFAA 0] o] direlEo]al, R, 2 tU0] YAl Bl R =
t99] RAHOIER A 39 oALS ol SMB,Sy HMLL 2k} £
QRluHK(factor mimicking) EEET]| @.9] =olEo|th3) R, = H=ke] a7t 7 E04d
MSCI A|=52] el 8S o]8atylon Aak= (G 6)ollA] AAISEL Qe 1 Ao
TEH 7R AERUR| 40} APAFAERA RG] gt Zh7e] duks kA ke o=
HML, 22 AE 7ks/do] 7] qiEo = ®Helck vhHo| Ak vjEer 77} of gt
Uub= 1 e o 23 8aA Ko E o ol 1F e’k IRt Ete o5 2t
ol EAfsh= 208 eIt 53] AutY uirdeo] duk= 7Rt AdARo] duo

BIaf Zpz} of 3ufje} Lou| 2 St of=el 2 YRl TR FAL] vis) Hlalz

ERE 9PA BRI Bie} o] of g A7E EEU olEofEE Aol 2 HATE ol
Eotal 28] pfEoSolA= s Sehe A e® yEdal qlt & oA
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5, FREulglo] e A7IoA et Miseke] Azl Sosiolr), HEy) oS EA )
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(E 6) SE|X™ EXIM2FO| Fama—French YIHEEL 0Z)

Of2ff Z= RSMO|| 2l MM = 2HO| Ch3t smoothed EHE0] et AEIY HEH|IES RA6t0] EXtots SEfX
H2fo| thet Fama—French 3201 28 9| Uiialpha)0|Ct, E XA AEFAX|4E MSCIOIA HB5He 7HX|F2t
SEF X200 ojE YHSASZS 0|85H0 AME YOE HEZ(%)2 EIBP%E% OFX|S} &2 & 7|Ztof
i3l 2AE Fama—French 280 ¢mo|ct =5 ot —ztolct 7 2 242t 1%, 5%, 10% LZ0H|A
SAXOR QO3S Ut ich H27(21S 20013 125E 20148 1227HK/0 \Et

7| A% J|gxder MEb 1 HMak2 M3 MEb 4 M5 ME 6

2001 0.020 0.039 0.047 0.047 0.047 0.048 0.047 0.046 0.047

(0.47) (0.75) (1.12) (1.10) (1.10) (1.15) (1.10) (1.11) (1.10)
2002 0.008 0.025 0.029 0.031 0.031 0.029 0.031 0.030 0.031
(0.25) (0.55) (0.91) (0.95) (0.95) (0.91) (0.95) (0.95) (0.95)
2003 0006  -0.014 0.026 0.025 0.029 0.024 0.026 0.023 0.024
(022 (-0.34) (0.92) (0.75) (0.92) (0.84) (0.95) (0.79) (0.86)
2004 0009  -0.02 0.040 0.053 0.034 0.043 0.039 0.045 0.040
(-039)  (-0.57) (1.26) (1.43) (0.99) (1.35) (1.34) (1.53) (1.44)
2005 0.009 0.017 0.031 0.037 0.030 0.029 0.025 0.023 0.021
(0.47) (0.61) (1.14) (1.26) (1.06) (1.04) (0.99) (0.83) (0.84)
2006 0008 -0.005 -0.020 -0029 -0.029 -0.014  -0014  -0.001 0.003
(045  (-0200 (088  (-1.19) (121 (-0.62) (069  (-0.0¢) (0.14)
2007 0.014 0.008 0.022 0.030 0.025 0.020 0.022 0.019 0.021
(0.47) (0.34) (0.78) (1.02) (0.86) (0.71) (0.91) (0.70) (0.88)
2008 0012  -0.061 0.021 0.026 0.026 0.017 0.019 0.015 0.013
(027 [-1.51) (0.52) (0.63) (0.64) (0.42) (0.53) (0.38) (0.39)
2009 0.009 0.036 0.014 0.010 0.012 0.016 0.017 0.019 0.023
(0.34) (1.17) (0.52) (0.33) (0.42) (0.58) (0.62) (0.66) (0.95)
2010 0.009 0.003 0.016 0.013 0.011 0.015 0.013 0.009 0.007
(0.55) (0.15) (0.99) (0.73) (0.62) (0.93) (0.85) (0.55) (0.46)
2011 -0.009  -0.0001 0.035 0.038 0.036 0.031 0.030 0.029 0.026
(-0.32  (-0.01) (1.47) (1.50) (1.44) (1.30) (1.46) (1.28) (1.33)
2012 -0.031 0.062° 00727 00697 0073 00727 0066 0085 0069
(-1.22) (1.86) (2.32) (2.05) (2.23) (2.31) (2.50) (2.80) (2.68)
2013 0.019 0.023 0.030 0.029 0.029 0.030 0.029 0.029 0.029
(0.90) (0.82) (1.08) (1.03) (1.03) (1.05) (1.20) (1.03) (1.20)
2014 -0.017 0.038 0.042 0.042 0.042 0.042 0.037 0.042 0.037
(-0.58) (1.34) (1.48) (1.49) (1.49) (1.49) (1.56) (1.49) (1.56)
otal 0.005 0.010 0014 0015 0013 0.014 0.013 0015 0013

(0.65) (1.06) (1.67) (1.67) (1.51) (1.63) (1.59) (1.78) (1.64)
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(B 7) SEiX EXtxet du(E22 oF)
Of2ff = RSMOI| Qlal A=l Mo CHE recursive filtered E&0] 2} AEFY HIEH|SS ZA610 EXl6t=
SEIA Mefof oiet HE2Q A4 no(ct, FXICA AEFUX|4= MSCI, FnGuide, WISEIMOA XS 3t= 7HX|Z=24
HEF X20|H Y= oiE Al HES(%)2 E0stRich B27(|7HE 20013 122 Ef 2014F 1227tX[0|Ch
Panel A: MSCI
A MY J1EME MY MY 2 MY M4 M5 M
2001 45.67 29.34 43.7 46.4 493 41.2 415 452 45.6
2002 -2.78 -2.09 -3.2 0.5 -4.5 -3.2 -2.3 -2.6 -1.2
2003 33.20 27.70 33.4 33.0 35.3 32.9 31.7 33.2 32.0
2004 10.20 -0.40 16.5 20.1 19.8 17.4 16.4 13.3 125
2005 41.40 44.10 42.1 4.4 42.4 415 412 421 42.7
2006 6.60 0.60 0.7 1.9 1.8 0.9 2.1 1.9 2.6
2007 29.40 27.10 23.8 22.0 24.5 23.5 23.9 25.7 26.4
2008 -37.38 -65.06 -48.1 -50.7 -50.7 -495 -50.5 -46.5 -46.1
2009 49.38 42.45 46.6 46.0 46.7 46.3 459 438 44.8
2010 21.50 20.81 20.8 19.9 20.6 20.1 19.7 18.6 18.8
2011 -11.63 -11.59 -8.3 -6.7 -10.2 92 9.7 -10.0 9.6
2012 4.80 18.40 23.2 22.1 24.9 24.9 22.9 27.3 25.2
2013 5.40 -0.60 -0.1 -0.6 -1.9 0.7 0.6 1.0 0.4
2014 -15.70 -1.00 -1.3 -1.0 -1.0 -1.2 -2.5 -1.0 -25
LS Eel =) 180.00 129.70 189.7 194.4 197.2 186.4 180.9 192.0 191.6
Panel B: FnGuide
A MY J|EdE HMZ 1 M2 M3 M4 M5 M
2001 40.01 28.92 38.92 40.65 42.75 36.97 36.95 39.96 40.52
2002 -13.30 -7.68 -13.94 -11.70 -14.07 -14.30 -12.96 -12.69 -11.41
2003 28.07 22.52 29.42 27.93 31.75 26.55 25.72 26.17 24.67
2004 16.49 -4.27 14.38 16.23 15.63 14.93 14.06 12.01 11.13
2005 47.32 39.71 38.40 38.54 39.40 37.47 38.46 37.58 39.47
2006 8.49 0.87 3.58 2.48 3.79 2.74 2.80 1.77 1.74
2007 30.23 26.08 26.40 25.46 26.63 25.55 25.73 27.02 28.00
2008 -47.03 -58.53 -54.81 -57.40 -56.08 -56.82 -55.99 -53.34 -52.17
2009 44.37 39.37 42.84 43.23 4294 4214 41.86 42.00 42.27
2010 19.74 17.93 17.17 17.05 17.13 16.91 16.90 15.53 16.45
2011 -11.39 -10.69 -16.31 -17.51 -18.07 -16.50 -16.27 -15.88 -15.38
2012 8.50 913 11.39 9.56 12.05 11.99 11.87 12.54 12.16
2013 4.72 -1.91 -1.24 -1.91 -2.99 -0.47 -0.46 -0.43 -0.96
2014 -9.93 -3.82 -3.98 -3.82 -3.82 -4.01 -4.43 -3.82 -4.43
SHpE 166.28 97.63 132.21 128.79 137.03 123.15 124.25 128.41 132.05
Panel C: WISEfn
A MY JIEHY HY 1 MY MAI HY 4 M5 M
2001 35.35 20.57 34.2 35.5 39.5 32.0 32.2 34.4 35.5
2002 -13.94 -19.90 -14.0 -135 -13.7 -13.7 =141 -14.5 -13.8
2003 30.16 24.98 31.2 293 33.8 29.4 27.9 29.7 27.9
2004 15.32 -0.94 18.4 22.4 22.0 19.4 18.2 15.6 15.2
2005 49.60 40.42 40.7 40.6 40.9 395 39.8 40.8 419
2006 9.85 -0.79 2.5 1.8 35 1.3 1.8 05 1.2
2007 31.18 19.34 17.8 15.6 16.7 17.3 18.2 17.6 18.6
2008 -48.56 -68.18 -58.0 -59.8 -59.6 -60.9 -60.4 -58.4 -58.1
2009 43.24 33.80 39.0 37.2 38.8 38.6 37.2 40.6 39.0
2010 16.01 22.55 18.9 19.6 18.5 18.7 18.9 19.7 19.5
2011 -19.06 -11.05 -12.4 -11.8 -13.0 -11.8 -11.8 -12.2 -11.3
2012 5.23 14.52 18.5 17.0 20.1 20.1 19.1 21.9 20.8
2013 2.81 -4.04 -3.4 -4.0 -5.2 -2.4 -2.5 -2.3 -2.9
2014 -7.45 4.32 4.1 4.3 4.3 4.2 3.1 4.3 3.1
R0 149.73 75.60 137.4 134.1 146.6 131.7 127.7 1375 136.7
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(& 8) SEiX EXIM2FO| Fama—French YIHEEL| 0=

Ot H= RSMO|| 2o AME 20l CHS! recursive filtered SHE01| et AEHY BiEH|ES XXt FXtot

SEfA F2Fo| o §t Fama—French 380_\ 29| Yil(alpha)o|Ct FXttHe AEFUX|E= MSCIONA XIS at

JIRIFE HEF X0|H 0 YESAES 0[E0H0d AME YME WES(%)ZE BT OpX|a A2 ©
T o gzt

ol

P
rrrir

7|2t0] thal 2AE Fama- French S| Umo|ch BE o 1-olck U2 242 1%, 5%, 10% 2Z20] A
£7Mo2 Qo/3S LEID 9Tt BE27|7tS 20018 1€EE 201443 2 7tx|o|ct,
bR MR J|EHE M1 M2 MY 3 M4 M5 M

0.020 0.039 0.017 0.024 0.036 0.005 0.010 0.027 0.029

2000 047 (075 048 (058 091 (015 (029 (076  (083)
2002 0.008 0.025 0.007 0.023 0.002 0.007 0.012 0.010 0.016
(0.25) (0.55) (0.25) (0.68) (0.06) (0.25) (0.47) (0.34) (0.64)
2003 0006  -0.014 0.010 0.009 0.019 0.007 0.002 0.008 0.002
(0220 (-0.34) (0.39) (0.27) (0.63) (0.25) (0.08) (0.30) (0.09)
004 0009  -0.02 0.032 0.048 0.045 0.036 0.031 0.019 0.016
(-039)  (-0.57) (1.14) (1.36) (1.42) (1.29) (1.20) (0.74) (0.65)
2005 0.009 0.017 0.015 0.016 0.017 0.010 0.009 0.009 0.013
(0.47) (0.61) (0.59) (0.55) (0.58) (0.40) (0.36) (0.38) (0.55)
2006 0008 -0.005 -0.009 -0004 -0.005 -0.007 -0.003  -0.004  -0.001
(045)  (-0.20)  (-043)  (-018)  (-0.21)  (-031)  (-014)  (-0.17)  (-0.04)
2007 0.014 0.008 0004  -0.003 0.007 0.001 0.002 0.008 0.010
(0.47) (0.34) (0.16)  (-0.11) (0.25) (0.06) (0.10) (0.34) (0.45)
2008 0012  -0.061  -0029 -0039 -0.039 -0.033 -0.037 -0.021 -0.017
0270  (-1.51)  (-0.76)  (-093)  (-0.98)  (-0.88)  (-1.03)  (-0.59)  (-0.53)
2009 0.009 0.036 0.008 0.006 0.007 0.008 0008  -0.001 0.004
(0.34) (1.17) (0.31) (0.21) (0.25) (0.32) (034 (-0.03) (0.18)
2010 0.009 0.003 0.004  -0.0001 0.003 0000 -0.001  -0.006  -0.005
(0.55) (0.15) (0.24)  (-0.020 (0.16) (0.01) (-0.08) (-0.37) (-0.34)
011 -0.009  -0.0001 0.011 0.017 0.003 0.008 0.006 0.006 0.007
(-0.32)  (-0.01) (0.47) (0.66) (0.12) (0.37) (0.28) (0.31) (0.40)

2012 -0.031 0062 0075 0073° 0083 0081 00707 0088 0078
(-1.22) (1.8¢) (2.59) 2.17) (2.66) (2.75) (2.78) (3.29) (3.36)
2013 0.019 0.023 0.025 0.023 0.018 0.028 0.025 0.029 0.024
(0.90) (0.82) (0.95) (0.82) (0.65) (1.04) (1.07) (1.07) (1.02)
014 -0.017 0.038 0.037 0.038 0.038 0.037 0.032 0.038 0.032
(-0.58) (1.34) (1.35) (1.34) (1.34) (1.33) (1.39) (1.34) (1.39)

total 0.005 0.010 0014 0016 0016 0013 0012 0015 0015

(0.65) (1.06) (1.86) (1.76) (1.88) (1.71) (1.69) (2.05) (2.18)

o]&st Z3H= Lucas et al,(2002), Arshanapalli et al,(2004), Vliet and Blitz(2011),
ola20160) 5| B A9} o] 7B AVlol e} elele] 712e WEsln
UL AL ASHE R ORI Alo] wfef et shg HgebA) el
B 50 4012 708 4 GIrks A4S 1o] 2ok thil, olefet Se)a el melsfor
SHe AS Ao AT AYUlgolT), AR R S FHRE TaBe 0 T
St el el vje} mE FAol e AT vl AxA, AelapE

53 LB ETFZ} ohefsHAl 7, A=A o2fet ETFRE o] 85t Fei4] ke

il
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V. B2 % AR

B Aol Aol Bed] 7% ZEZE onl BAsHs Mk 34
Aol weh et g ulge 2Ashs BAIEe) B £ ATHE UEr 4
QhS dobiix} shgich, FHEL KOSPI 242 2H8sle] ZHASnFoR oz
TR EATA 200195 201487k 144 FE 3 ASTREAAE A
TWAFAG} ARSI, T ATt S Ase el mhE Aetel dle Eaigo] 448
7 Qe HAATE MSCIZF /Rt A8 AR 739 93] 71|t FAlsk= AiEt

B AL MEY BAR ofet HEO) EAo|ARE SHelstgrt. MSCI
TRl BT HAZZE it 4=0)8o] 12,86%¢18] s, FENZ ~Ete ek
FEY] EA0)A] S:0l80] 13.86%8, HH0| o SEAA 14,09%2 7181} E3E 37
A B, A7) webA e AR HiE FARdEre] ZRR| et BAksle AEfEn
alsack. 531, 7Bzelmiglo] & A7]ef Letel vl 2 s Gejshs Ao] ans
WRAE. 2004183} 2012 0= o] whet A-skA AErdS deito=sn At 714
E1, A5 At A o2 E9d 2008137} 2014 ol = of ek R £t

Hlg& Bfjsto] Adalidel 7ottt

A4 AR A 2 MSCL A48 B31S 1) A} 7V B9 e st
ofefet AT b/t S AP T} Zo) 2eke] Aol % ¢ Yk

Selubs (RS olgatthi o S ek 4 S 0w JtiEnh AN, we
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