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Duration& F4] Sd0]4 0 2 Dechow, Sloan, Soliman(2004)2] ®A]of wta} A4 Zholw 1990 5 Eﬂ 2017d7LA] F

AA o] 47 7‘401 U 7HES EH”OE ARTEI S o 69 A AR A off sl i3 e o] o whaf

1029 ZEEHRE :r“‘égl'-l_—’ 1d B A9 234=01S Aoto] BEUAL 717 AA| o] AAEFH L2 BASHAT. o] o
H,

W S0 A ) SO Shumway(1997)5F o] -30% SO 8-& 3of5}girt. @, Market Cap A7159].0. 24
3] A9] A71900]9 Book Value(#47] ), ROE 52 44 A 140 olat grolc.
TEZZQ D1 D2 D3 D4 D5 D6 D7 D8 D9 D10
Duration 4.6 8.4 10.6 12.2 13.5 14.7 16.0 17.2 18.2 20.8
Excess Return (%) 26.1 27.1 19.0 19.9 18.2 23.3 14.8 11.8 7.8 16.1
Market cap (10999) 197.3 234.1 349.1 6284 2973.6 1,286.9 1,600.9 2411.0 1,666.7 2,874.8
Book (102]¢) 544.8 4574 5723 T753.3 2,232.1 1,086.1 1,107.9 1,075.6 390.7 338.3
Book-to-Market(BM) 3.2 2.5 1.9 1.6 1.4 1.1 0.9 0.5 0.4 1.1
ROE (%) 7.5 7.6 8.2 8.2 7.9 7.3 6.8 6.0 1.1 —32.3
E ([@)olrE Fellold 1089 ZEZQ A%t 7|t A e BYFEFL Bt A7 L A%
7F tiH] 57t vl&(BM), ROE 5= AAstkdtt. ZEEZ] E Fo]d-2 AAlE 4.6914 20.8
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Z EA%F 9 Pearson correlation coefficiento]|t}. Q21 Za 9L KOSPI AAAZEES tjalo g2 AXteln 2748
ZF=55te S50l visto] YR HS o & Helsto] 1A {25 § eyl 4Jjtch TEE 2] @ T l“iv%%}%}ﬂﬂﬂﬂ‘*
A5l= 7:] o Shumway(1997)ﬂr 2ol -30%9] &S F gttt & Boj|A|&= Pearson(%}5}), Spearman(-34}) correlation
2 217 solekac.

A 71EFAF

i

MKT SMB HML SML WML
N 300 300 300 300 300
mean 0.002 0.003 0.009 0.011 0.006
sd 0.081 0.067 0.062 0.056 0.069
min —-0.284 —0.237 -0.353 —0.558 —0.437
max 0.487 0.460 0.342 0.190 0.359

B. Correlation

MKT SMB HML SML WML
MKT 1.000 —0.169 0.062 —0.140 —0.050
SMB —0.223 1.000 —-0.118 —0.156 —0.090
HML 0.071  —-0.078 1.000 0.277 0.043
SML —-0.128 —0.217 0.004 1.000 0.394
WML —-0.137 —0.011 —0.090 0.534 1.000
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Cross-correlations of HML and SML
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Figure 5:

Subsample 1 (1992-2007)
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Table 3: AH4717 20174 712 4] Feflo]d 34

2017 7| A ARe] 4] Felold ALt A& oA ROESE vl&/d7-&9] AR(1) 3] AAG+= 22 0.368, 0.15%2 A3l 12 cost of equity?l 12%, mj&-3

&2 7] GDP A& ™= AAsd. o] W ddke] FRIIA|ef <ol Foto] Felfd e ROEE Fatal vt 26 o] FH7H2] 5 ol-g-sto] FH7HA] A%
Fshatt. oA el 03k ROESH FR717] 4882 4749 AR()ZEAAE o]8sf 104 ¢t 9l dw55(CF)S F4sh=t &894 Eot
Fotel Al BF5 50 AL PV(CE), olds BF55e] ofg felold 5 78 4 otk wid BAthd 52 AAle] distel A% 4L Bl £2, @
Feflolde Agetatt. olelsh WAloR 24 20179 A HAe] Falol AL 15.85 ofch.
(H9): TS, Yoy %)
| AR(ROE) Coeff |  0.368 | | A7FE | ANAR(T) | A2)AR(T-1) | %0l | WEZ7lE |
| r | 0.12 | | 328,942 | 192,962 | 185,527 | 42,186 |  18.68% |
| AR(Growth) Coeff | 0.15 |
‘ Long-Run Growth ‘ 0.07 ‘
time -1 0 1 2 3 4 5 6 7 8 9 10
P 328,942
ROE 22.74 15.95 18.45 12.54 12.20 12.07 12.08 12.01 12.00 12.00 12.00
BV 185,527 192,962 209,850 225,091 240,936 257,816 275,865 295,176 315,839 337,948 361,604 386,916
E 42,186 30,781 28,233 28,215 29,386 31,124 33,177 35,450 37,912 40,558 43,394
CF 13,893 12,992 12,370 12,507 13,075 13,866 14,787 15,803 16,901 18,081
BV growth 18.68 8.75 7.26 7.04 7.01 7.00 7.00 7.00 7.00 7.00 7.00
CF 13,893 12,992 12,370 12,507 18,075 13,866 14,787 15,803 16,901 18,081
PV(CF) 12,404 10,357 8,805 7,948 7,419 7,025 6,689 6,382 6,094 5,821
t*PV(CF) 12,404 20,715 26,415 31,798 37,096 42,151 46,824 51,061 54,854 58,219
%(PV(CF)) 78,949
Z(t*PV(CF)) 381,537
terminal D 19.33
terminal weight 0.76
10year D 4.83
10year weight 0.2
D 15.85
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Table 4: 44 ZTEZZ| ot Wl

Aup 2

Fdo)Ad 1024 AA ZEEZSQE Aoz g x| } o] 714 @ 2}(pricing error) @ Q<1H A z|zk(factor loading) a, 8 X Z+Z}9] standard errorS E7|5Fth. CAPM
2 Rit = aj + 5MKTMa7"k€tt + €+, FF3F= R;y = + Br kT Market: + 5SMBSMBt + BamrHML: + €, Carhart= Ri,t = a; + BurrMarket: + BsppSMB: +
BamrHMLy +5UMDUMDt + e ¢l HiRE ﬂ:ﬂ-ﬁr@‘% ] Zoltk. A TEZe QL 199195 2017d7H] vfs] 69T 7|F0 2 HAE|o] 1d7F Hest0] H87]7F 5 AR A
ZE-2 Shumway(1997)0f whzt -30% %0182 Hojsldrt. BH ghol ‘f%xl'% BZF QoI
A. CAPM
D1 D2 D3 D4 D5 D6 D7 ®) 9) (10)
MKT 0.926*** 0.895%** 0.880%**  (.944*** 0.923*** 0.921%** 0.993*** 1.038%** 0.917%%* 1.014%**
(0.040)  (0.039)  (0.040)  (0.041) (0.044) (0.037) (0.043) (0.050) (0.055) (0.068)
Constant 0.017%%* 0.012%** 0.011%*%*  (0.012%** 0.010%** 0.008%** 0.006* 0.003 0.001 0.003
(0.003)  (0.003)  (0.003)  (0.003)  (0.004) (0.003) (0.003) (0.004) (0.004) (0.006)
Adj. R? 0.636 0.639 0.614 0.635 0.592 0.670 0.644 0.588 0.477 0.425
R2 0.637 0.640 0.615 0.636 0.593 0.672 0.645 0.590 0.479 0.427
B. FF3F
D1 D2 D3 D4 D5 D6 D7 ®) 9) (10)
MKT 1.016%** 0.976*** 0.973%** 1.047*** 1.034%** 1.010%*** 1.104%** 1.140%*** 1.041%** 1.171%%*
(0.028)  (0.028)  (0.028)  (0.028)  (0.031) (0.026) (0.029) (0.037) (0.045) (0.052)
SMB 0.585*** 0.536*** 0.595%**  0.640%** 0.679%** 0.564%** 0.674%** 0.677*** 0.738%** 0.961***
(0.035)  (0.035)  (0.035)  (0.035)  (0.038) (0.031) (0.036) (0.045) (0.055) (0.063)
HML 0.333*** 0.318*** 0.281%**  (.255%** 0.251%%* 0.262%** 0.217%%* 0.402%*** 0.200%** 0.341%***
(0.036)  (0.037)  (0.037)  (0.037)  (0.040) (0.033) (0.038) (0.048) (0.058) (0.067)
Constant 0.012%** 0.007*** 0.006***  0.007*** 0.005** 0.004* 0.001 —0.003 —0.003 —0.004
(0.002)  (0.002)  (0.002)  (0.002) (0.002) (0.002) (0.002) (0.003) (0.004) (0.004)
Adj. R? 0.833 0.819 0.817 0.838 0.811 0.852 0.842 0.786 0.679 0.685
R? 0.834 0.821 0.819 0.839 0.813 0.853 0.844 0.788 0.683 0.688
C. Carhart(1997)
D1 D2 D3 D4 D5 D6 D7 ®) 9) (10)
MKT 1.016%** 0.967*** 0.972%*%*  1.044%** 1.013%** 0.994%** 1.083*** 1.099*** 0.985%** 1.105%**
(0.020)  (0.028)  (0.029)  (0.029)  (0.030) (0.025) (0.028) (0.033) (0.038) (0.045)
SMB 0.585*** 0.533*** 0.595%**  (0.638%** 0.670%** 0.55T7*** 0.665*** 0.660*** 0.714%** 0.933***
(0.035)  (0.034)  (0.035)  (0.035)  (0.037) (0.030) (0.034) (0.041) (0.047) (0.054)
HML 0.333*** 0.310%** 0.280%**  (.252%** 0.235%** 0.250%** 0.200%** 0.370%** 0.156%** 0.290%***
(0.037)  (0.036)  (0.037)  (0.037)  (0.039) (0.032) (0.036) (0.043) (0.049) (0.057)
‘WML 0.006 —0.075** —0.007 —0.027 —0.173%** —0.131%** —0.180%*** —0.340%** —0.465*** —0.543***
(0.033)  (0.033)  (0.033)  (0.033)  (0.035) (0.029) (0.032) (0.039) (0.044) (0.051)
Constant 0.012%** 0.008*** 0.006***  0.007*** 0.006*** 0.005** 0.003 —0.000 —0.000 0.000
(0.002)  (0.002)  (0.002)  (0.002)  (0.002) (0.002) (0.002) (0.003) (0.003) (0.004)
Observations 300 300 300 300 300 300 300 300 300 300
Adj. R? 0.832 0.822 0.817 0.837 0.825 0.861 0.857 0.830 0.765 0.771
R2 0.834 0.824 0.819 0.840 0.827 0.863 0.859 0.832 0.769 0.774

¥ p<0.01, ** p<0.05, * p<0.1



3.5 Z7IHEH wHElA

of 34 Feloldo] 71&9] 7% adlvhe FHEE HE 9Y
__[Z_

A
A welolde] AAA 91 alezA FrE] digh vigde

U
At A719] F22 FAEOl HRR A9AF F71FAA T ANE A 9 H 2| TEeTd dAl

= AN diep
A= AL ZIEdLd o B
2ZolAM 715 5]
= Uehd Aoz o4fdd

rlr
ol
N
I
o2l
N
2
fu}
ot
k1
lo
rE
=l
o
)
&
]
rr
o,
N
P
A
N
=2
Hu)
gh
H
lo
T,
>4
s
-
>

rr
N
A
to
Y
N
o,
N,

719lE #7171 stk il Y Eshe Fdde Holw MAnt=a
il

Rii = ajepdiep + Qientdient + BurrTMarket; + BspipSM By + By HM Ly + €4 (6)

Figure 8: KOSPI with business cycle

3000 — —

2500

2000

1500

1000

500

0
Dec-90 Dec-93 Dec-96 Dec-99 Dec-02 Dec-05 Dec-08 Dec-11  Dec-14 Dec-17

Recession ==K OS5P

E@)ANME AANE ZEEZT L tiFer F7E] tie Boriget 3891 7 A

lit

At
=

H
HT

r

19



74

rr

S ZEET QA 3231 Bo] 2AsHA] X5h
29 REEZ 9] 714 @27} 99% A F7bel A Fojst
A7 A5 B o] 714 @Ak Ut

Figure 9: Dummy variables and pricing error
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Table 5: Business cycle and FF3F

FHo)A 1089 AA ZEEZTQE HAAO R Rit = qyepdiep + Qientdient + BT Market, + BsnipSM By + Bumrn HM Ly + €, .5 ©]-85}o] S]HEA-S A A5}
Z¥Z}+ o] 717 @ Z}(pricing error) B Q Q1 A R|Zk(factor loading) «, 8 B Z+Z+2] standard errorS E7|5I¥tH AA TEED Q= 19915 E 2017A71A] ufjs)] 6L9&
71%&0 2 AAEo] 1A H9stH B87|7F & A 2] 222 Shumway(1997)0]] Wl —30% 4982 Holstqrt. Ba oto] £ats #EQatoltt

1¢

D1 D2 D3 D4 D5 D6 D7 (8) (9) (10)
MKT LO20%F%  0.083%F%  (.083%%% 057K 1.042%0F  1.022%%% 1 I01FFF 1141%0F 1.038%%F  1167FFF
(0.029)  (0.029)  (0.029)  (0.029)  (0.031)  (0.026)  (0.030)  (0.038)  (0.045)  (0.053)
SMB 0.584%H%  (.535%F%  (.504%F%  (.639%FF  (.678FFF  (.562FFF  (.675FFF  0.677FFF  0.738%FF  0.962%%*
(0.035)  (0.034)  (0.035)  (0.035)  (0.038)  (0.031)  (0.036)  (0.046)  (0.055)  (0.063)
HML 0.331%FF  (.315%FF  .278%FF  (.251%FF  (.248%FF  (.258%FF  (.218%FF  0.401FFF  0.200%FF  0.343%%*
(0.037)  (0.036)  (0.037)  (0.037)  (0.040)  (0.033)  (0.038)  (0.048)  (0.058)  (0.067)
d_recession 0.015%%%  0.012%%% 0.012%%% 0.013%%%  0.010* 0.011%%* —0.001  —0.003  —0.005  —0.006
(0.004)  (0.004)  (0.004)  (0.004)  (0.004)  (0.003)  (0.004)  (0.005)  (0.006)  (0.007)
d_boom 0.011%%*  0.005%*  0.003 0.004 0.003  —0.000  0.003  —0.003 —0.002  —0.002
(0.003)  (0.003)  (0.003)  (0.003)  (0.003)  (0.003)  (0.003)  (0.004)  (0.004)  (0.005)
Observations 300 300 300 300 300 300 300 300 300 300
Adj. R? 0.839 0.824 0.822 0.842 0.813 0.856 0.843 0.785 0.678 0.684
R? 0.842 0.827 0.825 0.844 0.817 0.859 0.845 0.789 0.683 0.689

0k p<0.01, ¥ p<0.05, * p<0.1
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Figure 10: Excess return(Size/Value)
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Table 6: 3-factor model comparison: FF3F, Alt3F

Portfolio Model v MKT SMB SML HML const. adj. R?

Size/BM  Alt. 3F b —0.043 0.002 —-0.012 0.044 0.408
se 0.013 0.002 0.010 0.013 HJ dist.
t  —3.400 1.039 -1.165 3.420 0.005

MKT SMB SML HML const. adj. R?

FF3F b —0.044 0.005 0.006 0.045 0.614

se 0.010 0.002 0.002 0.010 HJ dist.

t  —4.369 2.590 2.887 4.282 0.004

Portfolio Model v MKT SMB SML HML const. adj. R?
Size/Dur Alt. 3F b —0.033 0.013 0.007 0.039 0.331
se 0.013 0.005 0.004 0.015 HJ dist.

t  —2.482 2.496 1.935 2.592 0.006

MKT SMB SML HML const. adj. R?

FF3F b —0.038 0.008 0.000 0.045 0.274

se 0.014 0.005 0.013 0.015 HJ dist.

t  —2.760 1.753 0.031  2.975 0.007

492 B ZF HluoA= et BMo g 443t 257 ZEEL] Qo tsto] it o] 66.6%

o] adj. R*5 Ho] 7]E 4292 59.5% thH] -4 4 |Z T2 274 ZEZ2] 20
4 309 BP9 adj. B2} 614%GS-E Ao mAE Qe T FAAE g el A
o2 motEth 2y 7HH| W E 93 Hansen-Jagannathan 2| 472 T= Hot 714 @ 2} A5 (Average
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Table 7: 4-factor model comparison: FF4F, Alt4F

Model ~ MKT SMB HML SML WML const. adj. R?

Alt. 4F b —0.042 0.004 0.006 —0.011 0.043 0.666
se 0.009 0.002 0.002 0.008 0.010 HJ dist.
t  —4.482 2424 3.100 —1.446 4.365 0.003
Carhart b —0.044 0.005 0.006 0.006  0.045 0.595
se 0.010 0.002 0.002 0.014 0.011 HJ dist.
t —4.221 2530 23816 0.434 4.124 0.004

Table 8: Average Squared Pricing Errors(tested for Size/BM 25 portfolio)

Model OLS
FF-3F (E[R®) =0+ 1MKT" + v2SMB* + v HM L") 0.00377
Alt. 8F (E[R°] =y + V1M KT + v SMB* + v3SML?) 0.00468

Carhart (E[R?] = vy + 11 MKT! + v SMB' + y3sHM L + WML 0.00378
Alt. 4F (E[R] =~0 + W MKT! + v SMB* +~v3HML! +~v,SMLY)  0.00343

Figure 12: Cross-sectional regression: Carhart
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Figure 13: Cross-sectional regression: Alt.4F
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Table 9: A= FHo]d 129, 1029 ZEEZL 8 &
Year D1 D10 Year D1 D10
S-0il A A LG 254
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SR gty SK S A5l F
1998 A=A KREHZA 2013 E=AG NAVER
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LGEI SK3fo|Yd A A At NAVER
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Table 10: thQF 49 Q1 &3} 25 portfolio

‘ factor loading ‘ t-value
size\bm | bl b2 b3 b4 b5 | bl b2 b3 b4 b5
sl 0.005 0.012 0.009 0.011 0.014 1.581 3.566  3.719  4.713  4.608
s2 0.000 -0.003 -0.004 -0.003 0.004 | -0.022 -1.602 -1.559 -1.460 1.816
alpha s3 -0.002 -0.002 -0.003 -0.007 -0.005 | -0.570 -0.701 -1.302 -3.205 -1.789
s4 -0.004 -0.007 -0.008 -0.004 -0.003 | -1.747 -2.875 -3.453 -2.057 -1.457
sH 0.007 -0.004 0.000 -0.002 0.000 3.307 -1.672 0.181 -0.828 -0.174
sl 0.837 0.903 0.845 0.902 0.818 | 20.261 21.194 27.650 30.505 21.593
s2 1.000 1.022 1.047 1.023 1.040 | 29.746 38.911 33.214 40.577 35.889
market s3 1.207  1.113  0.998 0.992 1.031 | 26.652 28.271 31.132 37.356 31.702
s4 1.125  1.049 1.023 1.045 1.020 | 36.215 36.225 35.629 39.646 36.579
sH 0.982 1.007 0.962 0.969 0.970 | 37.566 33.998 35.244 34.180 33.704
sl 1.108 1.414 0.957 1.020 0.975 | 21.570 26.701 25.187 27.747 20.690
s2 1.058 0.989 0.933 0.967 0.817 | 25.319 30.301 23.823 30.869 22.675
SMB s3 0.637 0.539 0.513 0.422 0473 | 11.311 11.009 12.875 12.770 11.699
s4 0.968 0.807 0.800 0.690 0.723 | 25.057 22.421 22.404 21.047 20.849
sH -0.217 -0.101 -0.117 -0.017 -0.139 | -6.685 -2.745 -3.458 -0.470 -3.884
sl -0.372 -0.459 0.008 0.020 0.468 | -7.092 -8.477 0.196 0.531 9.715
s2 -0.712 -0.269 0.097 0.122 0.676 | -16.677 -8.070  2.427  3.798 18.355
HML s3 -0.520 -0.323 0.067 0.369 0.685 | -9.029 -6.457 1.655 10.939 16.591
s4 -0.607 -0.144 0.119 0.283 0.726 | -15.383 -3.924  3.261  8.456 20.502
s -0.510 -0.019 0.025 0.342 0.351 | -15.357 -0.503  0.722  9.510 9.610
sl -0.177  0.103 -0.124 -0.143 -0.345 | -2.959 1.678 -2.818 -3.358 -6.311
s2 -0.045 0.005 0.118 0.017 -0.176 | -0.924 0.145 2.603 0.455 -4.215
SML s3 -0.201 -0.101 -0.052 0.026 -0.015| -3.074 -1.768 -1.114  0.667 -0.311
s4 -0.011  0.002 0.034 0.022 0.069 | -0.237 0.042 0.828 0.591 1.717
s -0.071  0.021 0.044 -0.002 -0.041 | -1.873 0.489 1.120 -0.059 -0.979
sl 0.743 0.781 0.809 0.838 0.770
s2 0.843 0.878 0.825 0.883 0.873
adj-R2 s3 0.747 0.752 0.781 0.844 0.823
s4 0.865 0.843 0.839 0.863 0.870
sH 0.862 0.814 0.827 0.826 0.832
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