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Abstract

Purpose - This article tries to test if the conditional consumption capital asset pricing model
(CCAPM) with bank credit for household as a conditional variable can explain the cross-sectional
variation of stock returns in Korea. The performance of conditional CCAPM is compared to that of
multifactor asset pricing models based on Arbitrage Pricing Theory.

Design/methodology/approach - This paper extends the simple CCAPM to the conditional version of
CCAPM by using bank credit for household as conditioning information. By employing KOSPI and
KOSDAQ stocks as test assets from the second quarter of 2003 to the first quarter of 2018, this paper
estimates risk premiums of conditional CCAPM and a variety of multifactor linear models such as
Fama-French three and five-factor models. The significance of risk factors and the adjusted coefficient
of determination are the basis for the comparison in models’ performances.

Findings - First, the paper finds that conditional CCAPM with bank credit performs as well as the
multifactor linear models from Arbitrage Pricing theory on 25 test assets sorted by size and
book-to-market. When using long-term consumption growth, the conditional CCAPM explains the
cross-sectional variation of stock returns far better than multifactor models. Not only that, although
the performances of multifactor models decrease on 75 test assets, conditional CCAPM’s
performance is well maintained.

Research implications or Originality - This paper proposes bank credit for household as a conditional
variable for CCAPM. This enables CCAPM, one of the most famous economic asset pricing models, to
conform with the empirical data. In light of this, we can now explain the cross-sectional variation of
stock returns from an economic perspective: Asset’s riskiness is determined by its correlation with
consumption growth conditional on bank credit for household.
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1. A&

olg] BAFAA=S] Be Ao o]Fol ARG 7HA o] E8&STHIE 39
A AR M AAA R (CCAPM; Consumption capital asset pricing model)
AL Fhotry] of Yk, AR oA 7}74]—?%1]%}594 g x|zl HA AHle] aam]
A3t o] FA oA CCAPMo| =&ty B w2 FAE F48= o9
£ 2fols Hola glaL F FEe] AolE AWsts AL viE sv|grETe
HS7HE AaaAE 22 SRt FYEe] =i N R ARdv v
Sk, 3 olfrE AMSTHES ARVt & AtEe A7) EEske Al
Ao W FEALLERH FOE A7) oJHIL o)t F AEo] AATAAT ol
AQshs =72 ARSHY] og7] ol ol AtES AR = AT v (risk
premium)g HolAl =il wehA FoE EF l;%711 B39, shAE 2nSTHE g v
TEAIES 2u7L steeks AR ClA BA
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= . AAETA f-2del w ‘A
29 FE AolE AWE § dukE Aol CCAPMe| & #olgtal dlalth, 3FAwk CCAPML
ol & @S 7IA A k. F, CCAPME HA| o8 F25E8E2] Jud 2ol & A= st
A Hale ddE 7HA A Q. V& 29 —%oﬂH CCAPMo g ¥ IHARME 3t F ZAA
F7F ol 9 T 5 YL dadyEo] e Hojin, ol Ry FEA vk ofF

Ao AZHET, AFEAN AF o %%1}’5}%94 o8& 7}A|a1 CCAPMS] dAAAHES
Es|EW CCAPMY o534 @8] 2v|E7&9 dadA e Fa3A 5 X}*}EC’ Folgo] FAH
AS & F Yok FAIE CCAPMIY 22 AANAAT G NN =Ed BF o Argo]
AL ALS|HE A AW F flvke ddel B-3eA "rke 7/4\0]‘3}. o]l %5—’% ZHAI
Z718S ZAWS(conditional variable)2  AFg-3}] 1745',— CCAPM(conditional con-
sumption capital asset pricing model)2 53] CCAPM2] &2 HAWEHE Fole AL EHog
gt & =Y AEs ALEHE SHlA AAFAAES] et % A7bsekA] H2E e
S ulg- oJefr} Zint

CCAPME] Aufjo] whe} 259 B2 TS5 CCAPMe| #8228 F431dAM A 7142
g5 (Arbitrage pricing theory)& &3 S§AES F2F Afol& Astast a3t 7Hd dix
9l o] Fama and French (1993)e|t}. Fama and French (1993)2 ZAZ¥ oA 224t 7}
ABARY S £5317] Bu} FR(size)7} 2 719 28l #AR7Mn] A37Hbook-to-market ra-
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tio)7} B& 71909 Fgo] ErhE Hd FAekale] AnF7HE thal SMB9 HMLojghe $13aels
RSl F AP aEC] F8ARIEY FoE Aolg HATAHoR dWE F 9SS Wit olek 2ol
FolE Afolg 7HA e oF] BAES 7INto g dolElRRE AY AFacls =EFe AoAY 7}
AAA 8

2ge AxHow AU & shte] tlEAQl ¢ Carhart (1997)¢] =l @9l
(momentum factor)& & = Itk A $IE] B2 FHAIES 1 o|Fd= VI 22 F
"—1%—"— Hol|7] uwjiZel] HA FelEe S UE F e A &R ot} 1 o]F
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= A7 (investment), 209} F$7E(operating income), A:H37E (asset growth) 59|
94§§§l°‘°i AEE ATk D Harvey et al, (2015)e]] wh=® @AR74A] -2 oF 2507]9] 913 a<le] 7|
e Aog 2AMESH
A olEdk A A TMAZARRYE S AN AEEE FHoAuA|w BAEA By FAsA &
7] W&o S8Rt A8 Atolg BAHoRE AEE 4 glvke $AE 71XIth, CCAPMA

1) B}k AAE We-e Cooper et al, (2008), Fama and French (2015) $-& 3x3}7] npdct,
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W FEANE £oUE Fot AAFAAEY £E Heke Ao A% PeolA 2ABTHE
FA4e £2% F gvks Rolth 24 /95 AAH, FYH SA) Juste] £ F Aol g A
Bats] uio] @A ABHe ¥R FEAFL OIEHoP— ol @S Belth olHg e Ao

ol 27
g, A el w2HA %1, 1 wel A%
] 19

o= al
How AuEA Gt 3L AL #E oA fﬂ*‘i ol Atk we 5 §l7] wiiteltt, thA
T3l iAW tAEERY ol AFaES] ofuE AT F glo] FAFE ITH Aol
O AHEA e a5 e e JJra}L oA 9ol HAgH F4o] Brlssict, old wef
A)AY NMAARRG S o] 88 =REL AP acle] ofbF HAA k= AAAE f@acle] W
P Feeta FEVsAN Fd v A A ek A AP ajlo] FoljlAE o] Eow
wolglth, whoF S8t Folg 0] AATHA ¥ v Adetal ghohd Harvey et al. (2015)
A ASE FEL AFAAL AMIE &5 2 U P ecleR dEEolo & Aot} o]d
=18

gAEe FEe gAY 7t AR o] 9)F e l(empirical risk factor)E&
o] AAstA ¥ a¢l(economic risk factor)g # (proxy)st ot FA3i, e 2
FREL "3 CCAPME dAA AWES A% H2E3L R3S Hrl FustA Wastaxt

s EH 7ol o]& Lettau and Ludvigson (2001)e|t}, % =82 CCAPME Z7% CCAPM
(conditional CCAPM) 2.2 #&sla H7|H%S YeRE caysles & Z
3 AU AEES] 7IRbE W S8R 5T 2HST)
o ot} m&ol w2 717}t stetete ARl &HSTHE S dEdArt w2
dzemde] =3 wEA FolEE = ¥ éﬂﬁ} =, vl % }

geyct. oo et 04245 ‘EFX]' 54 F&g AolE BATH &
=EL2 A& CCAPMY H3ZH(resurrection)o]zts ©@olE A}

At RyPo R JdH FAFAE AolE AHT F UARS Rk AN F AFelA
2 EEAEEY ¥ B2 AZo] FUEE AS AR AEEES @4 Ho CCAPM

o] A Ao that o= tha] HEsh(Li et al,, 2006; Kang et al,, 2011; Kan et al,,

oldl tiall Bire =) FAAGS e E45H MEe AUFE o83t CCAPMS &
A dRgs —‘%i%lé‘ = AL FHoE du. Bt AR 23w 7HAdE S7HE(the growth
2 AR olfr vt o] A
& vk e E —cfiﬂ%*u‘«l FAEE A Hole o AAFAAE HE A&
Taol AFFT ARG 23S S ]foixlil At} a50] FaHn Frkehs 53 Aol 2
Fonie | ZHAdE ] A = o Bfols &nst 2 il
o W=, 7Pl ARl —::Ol Hashs B9 A 23S T dEe S7HAIA AR %4 *31’3}‘1}
o2 Yehute 58stets o=Ax Astadt ok Y F, 7HAtE 0] STk A7)l 2HlSbE
FRABATY =2 FHES ?SL%J T2 71%8t7] olf@A HA wiEel A=z v g FE0] =4 o
A & Zolrh, 2ANFR THAdES ol &ske A & 230 TAIdES] Sl wEk AL

2) o|g AFE] 8 B w=ue JHAdE SR AuSEY wAldE 71 AAY AR R AN fFaclEe] WS
Table 65 &3 HEZ Zloltth.

3) World banke] HA®IA F Demirguc- Kunt and Levine (1999)= o8] I7Fe9] 8A129S AT/ 239 A4

A Aws Bl vwrh 7, A 5 AHTEAe] wEe A9-ole market based systemolgt &l 234-& EFEE olF

FE71ehe] Wdatal viE ”«] Eod bzmk based system< £@3ka ok waich,

B A THdEe] F7kskRe He E shte] ARgA Fdede] AAFEE A AT feds TEeRE A
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olg 7z 98 Bae d dEedSol AFF F /PIhE /18-S CCAPMS] 23w
2 Abgach AZA7E Qokhd e P WA 20% Wavt 57 98 dezdoz
go zaeA Brhekglnh, olfE AR W} A

@3] ol whet At

oltt, o|53]# 2] (predictive regression)& &3 AAg 23 718 7HANE S7HES = Al
o

FolEE 4THOR AFTA YA 53 MINE FohEe Fol PFOR AYFAES AFH
1 Qgleke e AMEe] F7ksHe AL BAFAAES 25027 Dol fEAe] Hag
AASEA9E eblieh, AGTEARA R A2 BFE 25 HAEATE PP 2 Fama
and Macbeth (1973)8] 28] 3)7124g olg3he] ¥ CCAPMo] the ZtelAd) A a4w
W AREREel A AFSAn vagdoz ARd  AAY  AAEREd
2]

Fama-French 38¢ 283} 58¢ & g3 Carhart (1997)¢] 48¢12&o|t}, FEajof &
221e ZAF CCAPMAAN 7IAINES7HE Au|E7Hee] watgo] o8k &lsta #H43)
RYPES] AAATS Apolg AHET, HFHEF JHNE SIS

CCAPMoA wA}gte fofstgon] & B3 AAGAIFE thE aAAY 7Hadgdngt

WO e o rlo o2t

F7HHo 2 F Ao B4& AAR A JHAES 2R HEE AMSS 2705 CCAPMe| 47
2 % wojyitt, A WA E Parker and Julliard (2005)0] A ] 2v|S7HES 377 S7HE
o] obd 1Td(WHEY]), 2d E 3d S7HE= At T 3| ARMe A AAAF ol ZelAH 7t

ARRZPET o 2/ =EHIAT F HAR H2Esle RE AEAR 7HAAR R Y o 43
< Flatr] {3 HZE Ake Z1drE-FR7EE]) A7 25709 71t R0 G E-
2AS7HES F7Fe & 757 Hl2EARES ke g 3HRM S okolth. B AT 7 Eg ol &3t
7AE CCAPM2 & A A 7HAZEAEPERT JAdEHo] itk &, FAE FYE]
& Bole olfr= 7HAtZE 57182 AE7IRte] F-EHT 4&olA & FAE| LuS57Ed 48
AA el M zkel7E EAY3L7] wiEolct,

B AL g3 g}, A2dddME 2715 CCAPM 3 HALS Auuwdx 218} 32
glof k= 2 wakgte] o9 P ecloR e F deA AEct AFEAAAE A34
A Y, A2 A4dd AT

BN moox

[

o)

[I. CCAPM?] &&

Lettau and Ludvigson (2001)°] wl=H &-87 gelelx}(stochastic discount factor)e AH|S7H
o AFPeE TEEY, Bl e ol wehA FEF At me the] AP 2oz vehdr),
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myy = a + b AC, M

A7 A CE 2RF7HES UYERR (= AIEER 8 A AudEE JellE ARE
(time) #zto|t}, Cochrane (2005)& Firste] g2 #eIzte] AHF 1v|S7He AFE AWt
T AAAY. 584 oA ] EAstY 7R 7 E(risk free rate)e] AlA|Ho] EA|
3= 79 Cochrane (2005)¢l uwhe} &2 dellate] AHF A4 ool Zo] AT F Urt.

1
a, = +b,E,(AC, )
t 1+7" t+l)

E(ANC,,)— 1
b, = t - t2+1 t 3)
(1 +rt)gt (Act+1)

AN B AR telde 2% BiES Uiz of 2 AddM e 2% 24hg Uehd
o & 22 CCAPMoM o] =/ (2)7h 7hAoF & Ta3 54& Tejer. =315 Weye 23
Aol 2mS7hge 205 BH(E, (A Gy )e derd 5 lojol gk, AlRstolx] 4

m r
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o
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N,
o

Al ER dg38hy] miiel] CCAPMS 3 235 wige AFIES 580k gt
dgsitt,

rir

AFEHoz H3) 2AWSE ol8ste] ABA BolddAe AW AFE a, = o+ ;2,9
b, = by + bz, 2 A BAIET, o] & F3 SEF dQlAdA= ofl9) o] U W I
2 Yeid o

My = (ao+a12t)+(bo+blzt)ACt+1 (4)

=ay t a2+ byAC o, +02,AC

sk o] zAMSE BEA Tl AMELL A 35} 99l0® AMESHE 2NZItES &
el g aslow Agal 71&e] CCAPMo| 37le] ¢18a3le 7IAE £H% CCAPMOZ A|E7)

0
= . 27X CCAPMOA 370¢] ¢@asle =4
AW wapgo 2 A", AFEA A 7t #AE Ze I acle wxpgolrt, wAbate]
T U7 FAED 2nF7Rete] AuRBAE U AEAd wel de2A FAHEdE
ZAX CCAPMY] AW 8-S AAsH7] wjiolt}, Lettau and Ludvigson (2001)¢] webr Fama
and Macbeth (1973)9] 227 3]AHEAM S AP3t7] Ha] 9o FEH AAA 2E Beta F2o 2

obelst ol ATHE 5 gk,

WLo¥e BN

E(r4) = E(]) + Bi A T BincdacT Bi-achac 5)
Al AetiRo] i VHAUE F7HE, AHSUHE 2Ea wabEs 3l el o= JHA
71X CCAPM3} T2 2o A 71AZ2A RIS A adges =

= % A vkl st} Havt e B2
&-& Fama-French 38¢l 28, Carhart (1997)¢] 48¢] =¥ 11 Fama-French 58¢1 2&o|t},

Beta §2l02 e olefe] 27 2},

o]
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E (Ti,t+1) =F (7{) + ﬁq;y Rm)\ R™ + ﬂi,SJlIBAS]l/[B + ﬂz‘,HMLAHML (6)
E(Ti,t+ ) =E (7{) + 51-, e g T Bisus s+ Bi mcAmar T BisorMvon @
E(r ) = E(r]) + B A + Bi snsAsvs T Bi N ()

+ Bi.rwArw + B, caracua

o718 R™e NAFeE, SMB, HML, MOM, RW CMAE= 242y 71972 a9, 37k
H) A7} 89l malg 29), $ele] a9l Zelm £AEAHE agleltt

W, AR 2%
L. "olg

252 A PR SRES d2ed BABANSNECOS)IN FEE 5 ol olFe
ol AT /AN dolele 20028 £1yH TRl o] diEel e 2003 1
B Aol hselh, sl BAGER 20188 LIS Qolsh SLEE (Fig, el EAHI,
Aoe PE3] SN ASE Molh ke FUHEE F4E ARSI U, £ CCAPMS)
%, ZAU W0l Fe A9 2uF/hevte] WA £E o] F7hs CCAPMS] WA
gol F7kshe vl VS S7hee) Ee WS 5 2705 CCAPMS| 433 A4d9
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Fig. 1. Bank Credit for Household in Korea and its Growth Rate

800 5

700

«— growth rate(right, %)

600 level(left, trillion won)
3
500 | 1
ALl -
400 |
4
™~
\ 1
300 N
0
200
100 -1
0 L 1 ! 1 ! 1 1 1 1 1 ! 1 ! 2
2003 2005 2007 2009 2011 2013 2015 2017

Source: The Bank of Korea

v o] He 2 A 7444 =Y I 712 ARAN SMAAARGE S S
ANFgelE, v £ ARARE HAAARYES A Av|SUME Hlo|Ele KIS-VALUES} 323
ABAA =" (ECOS)E B3l TS5ttt WA AnS7Hge] B a=2d BABAA =" AA A
SUAA dHolg T HFRNAE TAE AT AR EY 2 AY HAAH R 9
A2 2059 SMB, HML, MOM, RW, CMA¥E KIS-VALUE®|A] &2 KOSPI?} KOSDAQe 43
" FAES 7IF2 2 Kim et al, (2012)0] AAIG WS wpeg} FE3FCE 294 3| HEA o] t)ido]
2 H2E Ak PSR W2 94 Kim et al, (2012)0] AAISH Wy o Skt 719t Ret &
e Alg7E, 71t Eet 2901 el g Ee} FASIIES VR BRE 247 25704
Z 7570 HI2=E Abe At 75 9 759 BAEY aokxE (Table 1) oA s 5= gl
o}, Z27W<7} Fama and MacBeth (1973)¢llA4 & 7] X<] 3to = AME-E7] W&ol AHalat 7142
ARYL 93 P aclEe AE7|z2 2003 287|5E 20183 1&7|17A2 FAE,
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Table 1. Summary Statistics for Risk Factors

Factors BC AC Ry SMB HML MOM RW CMA
Panel A: mean and standard deviation
Mean 1.831 1.075 1.793 -0.314 3.784 2.787 1.700 0.483
SD 1.195 2.074 9.231 8.248 6.331 6.917 4.779 3.581
AC 0.197 -0.005 0.132 0.251 0.096 0.066 0.078 -0.060

Panel B: Correlation coefficients

BC 1 0.210 0.055 -0.293 0.250 -0.023 0.033 -0.055
AC 1 021 -0.284 0.257 0.040 0.120 0.112
R, 1 0.032 0.159 0.148 -0.275 -0.073
SMB 1 -0.353 -0.085 -0.456 -0.228
HML 1 0.165 0.224 0.156
MOM 1 0.045 -0.075

RW 1 -0.179
CMA 1

Notes: 1. SD& BZHAE, ACE A7 EA+E LEHY

2. BC: Mtz 37t82 YEHY

3. AC £ 4HZ7t88 UEHYD R 2 KOSPIt KOSDAQOR O|R0{21 A 2145 LEHY
Source: 223 KIS-VALUE

82

THAINE S7H&e A713aASTE AR b8 AfaddEd A bg=2A @A e persis-

tency® Hola glo] ARAN HAFARYe] gPaclos & 45T £ Aee PA 99l
S7be] AREAS AR A% Z7180) SMB} HMLA 497l 44 ek Ae o % 9l
o ol Aol ARG eI £ SMBS HMLe] A% 57442 thesha sleA &l
e At AT Bage delEnh ok NS 3 A4 S NS ke 205}
&¢) wakgo] SMB & HMLSH #/7} vhdl 27k 93 9l FamaFrench 3991 29 52 5
29) RYFo] FMtE F/HES ZUUFE FUsHE 20 24 AR HAAYRY e P
B B & gk olF AFHHE WAE ) FAYN AARIRYY HPaE] FAHH o
B fobd 5 98 Wl ohiel Ae\AY AARYRYA 2v] FA ARAN HAAYRY dAdw
g8 BT F A 2 Aol

2] F7 AR 7HAAAYRY mE2AA N AHegiRe] 2Wees LS S 230
&3 AALS dSsof dve 2318 wESof It Lettau and Ludvigson (2001)ell4e] =

fault premiume Z71WEA5E 2 dZsheet, 2ae ofelel dZ3APANE Fal HE 3
hgol AR el BN & dlZeh=A Aungi,

Rm,t,t+q: a+b'Bq+Ut,t+q ©)
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o714 BC= 7}741ﬂ1% SHEOlAL Ry g = Ry o+ Ry 24 AEFIES

t+15H t+ g7k d&ide 2053 $AES Jepdn, $2le #AAISFE b7F = B 1,
2, 4,8, 12, 16, 20, 24T7]§ A oE3)H WA FAskTh. oA e x}ﬂ*o & 183}
o] Al%rel feAe B Bezow sosly] 98 TR CEARS AHEE T 3 WA= Newey
and West (1987)0]3L(t-NW) T WA+ Hansen and Hodrick (1980)o|t}(t-HH), F&E4F FHS
FAYL o AHEshE MRS RS oS AT Y FEHTE AT RY Ak ebd ARHE
A E3t=Ret dAet At FAHAIE (Table 2) oF 2t}

Table 2. Result of Predictive Regressions

Bank Forecast Horizons, H

Credit 1 2 4 8 12 16 20 24

Coef. 1318 1.893 3.430 6.300 8.682 11.711 9.362 10.581

t-NW 1.730 1839 2914 2.252 2.320 2.297 3.220 4312

t-HH 1.662 2.081 2.740 2,023 2817 3.408 7.030 5.329
R? 0.034 0.030 0.052 01N 0.147 0.256 0.190 0.205

Note: 27|18 0% gHYPAE 2%

FYA DA B8 1o 2 A Fhgel NRFURE T Ao A3, 12
o 20718 DA AST wol 5 Jhe) AR R0 10% ReleRal SAhE S A%
dol felslalt. 487, % 198 AZE Wl 1% FFEAN SPIE SHe] AZ el F9
Shstonl 20271 Helol A AZEe fAHSI, 55 SNEE BAAI 1006 ol
2 245 5 NS 37hee dEdol e ks de FBF wsit WE B0 24 &

=G AR §AH AANE F7hEe] AT Aol AAFANG] A0l PEL A
£ BBRAAE ovialy] mhiel FEAgN ABAA FARE JRsn4Es Foe,
ol JPAE Z7hge] el wAFew ARFIES dlZa LT LA B,

'

E-oAE B4 o Fama and Macbeth (1973)2] 294 3| #HEN S 53 AEAqt /M4 AH R

= g %ﬂ o Apol& # AskeA v 9 Hrketaal gvk, A WA “474101]
ANe REES 247 AAE 32 (time series regression) S FA3te] YA QIES] e F

= AE 3L 7122 Fad 392 (cross-sectional regression)& —",‘—
Aot YR A7 Adzev|dde] frojds FA%ith

THdE F7HeS ZAMFE e 2UE CCAPMSL tlEo] 7|2 AR} 7MAAA R
(CAPM), ZH] &7 AEA2 7t AZAA R 3 (CCAPM), Fama-French 389 23, Carhart (1997) 4
Q9] ®¥ 283l Fama-French 589 23S 34390, 7Y E-AR271thn] A 372 E573F 25
7} HIZE 2bs 7122 F4¢ A= (Table 3) 9 2th, 2 RPHE 98l gz evd A
T2 A ATy FoAde Awkslr] 98] Fama and Macbeth (1973)¢] t-EA %3} Shanken
(1992)9] t-B-AZE AH83k4irt. Shanken (1992)¢] t-F-A%-2 Fama and Macbeth (1973)¢] t-%-
At gl 194 AAD AL F800 dolA Bre] eakg efaty] wiiel fFzeln ¢l
frofdel s Bok BaARl g F3HA €
7447 CAPMS} CCAPMe| 79 ddstdl= @ deo] g "ol

4
[
2
a0y
é
o
R
s
4N'

o
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CAPMY] ¢ AAAF7F 0.260]22 CCAPMe] ZAL-ol= 0.13824] =4] ¢gten Shanken (1992) t-
AT 75 CCAPME] ZH|S7hee 10% FoFEolM = FofdhA] ekgkt}, Fama-French 38.<1
28 Carhart (1997) 489 23 2|3 Fama-French 58¢] 23 2% gy eo] vf$ =9k
t}. Fama-French 32¢1 =& 2] 9 SMBE 284 ¢Fgkou} HMLE Shanken (1992) t-%-A30]
1% FolFFolr fostier dAGAFE 0.568 B}, Carhart (1997) 4830 23 o] 9 oA
478t Fama-French 38¢] 23 o|A Z7lE MOMo| §9)8tA ¢&al AAAS 7k w3 Wl glo]
gk e] F2AAAE MOMS] dgo] mlmjgh Zlo g sehdct, Carhart (1997) 4820 ¥ A=
HML2 of3d3] fostglor] ANFEEEE Fofgh Afacler ¥éAth. Fama-French 589
HEo] B9 BASIHE f188Rle] Kot A&shax ARAFIE &% FEs Ak, CMAS] -
Shanken (1992) t-SAZS  10% Fo]FElA 28k ¢gtoy}t Fama and Macbeth (1973)¢] t-
TAFL 5% frolFEelr FolsiAl vebstt, ZAAFE 0.622A4 Fama-French 38231 ®3Hc}
°F 0.0748% 53t
TN E S71eS 2AWFE A3 2715 CCAPM (BC-CCAPM)-2 Fama-French 389 28}
Carhart (1997) 4991 R¥TE = A E S Btk AAASFE 0.5524 0.5672] o]z} 7
vstgnt, &3 JMAdE S7HeT ANSUHEY] A oY B BT foskdth. Fama
and Macbeth (1973)9] t-EAIZFES 1% FoFFdA Fo3t9e™ Shanken (1992) t-FAZFS 5%
FrolEalA Folatddtt. ol2ld Aade T8 27HA AAEE A Frh SRR BATH REs
3 =& 8 A2 7HAEA R F skl BC-CCAPMe] @A o] At Ay 7HAZA nEvkE
Feltke= Holok, HZE zRte] 7|gqtre}t ARrte] A7FE /7= Jvke A3 Fama-French 3
89l 28 Carhart (1997) 42¢ 2% Z8]3 Fama-French 582 28 2% =& A43S 93 ¢
Q
51

-

Q1% 714e] HAH 592 welstel melskerks 4 45HE BCCCAPMS] Wee ns 7
Rtk T MAE AE 78 anlEskee] wakgel frolsths 2le BC-CCAPMS ¥

ge AAFH R ol 5+ WAF Bt F, BB FAEHG FoEo] e FAe M
st A7IseAle] 2l F eI AREAE dehis 71 S7ksH B, mAee) 3
7} S P& P AR AALAA) FA AT DI, AT AT PAEE B
A AAFARE] BESSE AT 5 92 vel ABzZerIelo] ¥ MRS Zolch,

Table 3. Cross-sectional Regressions When Using 25 Size-book-to-market Test Assets

Cons BC Ry AC  SMB HML MOM RW CMA SF R?

CAPM
Est -9.31 12.24 0.26
t-FM -2.73 4.02
t-SH -1.61 249
CCAPM
Est 3.00 0.01 0.13
t-FM 204 1.66
t-SH 1.78 1.48

Fama-French 3-factor

Est -4.90 6.49 0.57 5.65 0.56
t-FM -1.98 2.49 051 5.88
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t-SH -1.30 1.74 047 5.04

Carhart 4-factor

Est -4.89 6.48 0.57 5.62 2.07 0.56
t-FM -1.98 2.49 051 5.86 1.40
t-SH -1.31 174 0.48 5.03 1.04

Fama-French 5-factor

Est -1.27 3.49 0.94 4.26 1.52 1.85 0.62
t-FM -0.56 1.42 0.85 452 1.61 2.17
t-SH -0.36 0.98 0.81 3.89 1.18 1.53
BC-CCAPM
Est 3.04 0.38 0.00 004 0.55
t-FM 2.04 117 0.27 345
t-SH 1.08 0.67 0.15 1.97

Notes: 1. Conse ’f:jJ.IjOIEH SFE 7HAti& £7t81t AH|E7189 Wx[3HScaled Factor)
2. ZY%4+& Jagannathan and Wang (1996)9] #Hg izt 2%

ox

215 &3] BC-CCAPMO| AW Eg F7t¥ o2 Hristdlet. A AR 25
ulliard (2005)7} A|AleF W2 F5¢] CCAPMS} BC-CCAPMS] &2 w2
< Zé%—é‘}iit}. % HARE HAE A4He 7|97 EEF7HHE] A7tR BF7E 25700 dAskA] aL

% S S TR ol YT E-FASIHER BRE 242 257h 9] H=E A
ste] & 7570 HIZE APdelr] RRE] dAd™ S tha] vluaglnt.

2HA 0 2 AH|EF7ES *8}04 BC-CCAPME 343 Adl= (Table 4) 29} Zt}, Parker and
Julliard (2005)= CCAPMY] & Faxdwee] 1918 4n|Z7He AR vt F338140.
2HE OE S84 AFES “éal o] W2A| o]FolAA| 7] e A7HF oI F2E
FE Apolol wh= 3 WIZFsHA ¥Egelr] Hop 9 Z7]el AA WS} dojdtt, d2jEg CCAPMO
ARgsfoF & 2nF7FEe URRY] FUFeETE 14, 29 38 39 1149 2nF7HE-S AFEs)o) 3
A 8 Aok, Eals o]d 2*‘0}04 19, 2d 128]a 3d 7o g S 26|57ES Agas]
°2 &= CCAPMS} BC-CCAPMS }ﬂ o2 B3I}

g
fd
ls
i
v
(i
o_ Hm
L—* 1%

Table 4. Cross-sectional Regressions with Long-term Consumption Growth
Model Cons BC AC SF R?
BC CCAPM with 1-year consumption growth

CCAPM
Est 2.15 0.47 0.70
t-FM 1.42 5.85
t-SH 0.62 2.72
BC-1-CCAPM

Est 0.89 0.02 0.49 1.05 0.72
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t-FM 0.66 0.07 6.52 6.42
t-SH 0.27 0.03 2.89 2.85
BC CCAPM with 2-year consumption growth

CCAPM

Est 1.56 0.84 0.54
t-FM 1.05 6.22

t-SH 0.40 2.51

BC-2-CCAPM

Est 1.10 0.67 0.74 1.32 0.63
t-FM 0.65 1.99 5.15 3.29

t-SH 0.25 0.84 2.06 1.30

BC CCAPM with 3-year consumption growth

CCAPM

Est 2.06 0.49 0.42
t-FM 1.33 3.94

t-SH 0.89 2.79

BC-3-CCAPM

Est 0.65 1.10 0.50 0.88 0.51
t-FM 0.39 3.15 4,02 2.89

t-SH 0.21 1.86 2.38 1.71

Notes: 1 SF= 7|'71|EH" Z7t81t AH|Z7+89 W2fgHScaled Factor)
2. Z¥A 4 Jagannathan and Wang (1996)9 &g mzt 2%

£2147} (Table 3) o|Ae] A7}t BC-CCAPMe] @Admeo] ulg Asatet. 19 717ke] 2
i :as ‘(')']?ﬂﬁo] o2 AMgale A9 wx}8-e Fama and Macbeth (1973)¢] -%A1%3} Shanken
(1992) =5AI% 25 1%014] folataior] A4AFE el 0,729 ﬂfs}wu} CCAPMAHA 2] 7ﬂ7é741
= 3k 0,702 ©&31o] 3k FAAA] 3ok xlol= AAE R mEPo g =13 HAYE £ S
skt 249 7Ikbe] AMEbES APacleR AMgshe A4 BC- CCApMoﬂAi w2+ge] Fama
and Macbeth (1973)9] -EAEL 1% GoFoA] S-olatdn ARASE 0.63084 ok BAIS
A A NEAAARIERT FaAdEEo] ¢ Holyth, thyl 3 77k AH|E7MES AM8SE A
o= BC-CCAPM¢] dxxdwEe a7 walx] 2ir),

H2E 22+e 75702 gHste] BA8 A= (Table 5) ol 2718190t} dldstdl2 2] A 7}
ABRRF 5] dAHEYHe| (Table 3) o4 Bty 254 &etegtt. Fama-French 38¢1 239
A9 o]A@3] HMLRE o8t dAAFE 0.419.2 1 Carhart (1997)9] 4881 23 e] 32 MOMo]
Fama and Macbeth (1973)9] t- EA1ZF 7|02 G231 #Wigout Q@ﬁl—r—c 0.420] Z1ATH
Fama-French 52281 28¢] 7% CMA7} o3| frojata AAASFE 04503, BC-CCAPME 1
MR ZHA 02 2¥F7HES S5 ASde AAA7E 2 Ak g Shanken (1992) t-%
AT 71Z0Z 10% So)5zoa] Golats = A doe] 18 =4 ekoket s4xgk 13 7)7ke] &
HS7HES AFedoR Abgsle A wxdo] 4o F3E 7HAAL F 7 BAF 7IEeRE BF
19 frelszoln frelatglon ARAFE 05624 A A AR ISR Btk 2d 713
o] 2M|FTHES AR AS ARATE .553&'/‘1 )43 =k wxFake] Fama and Macbeth



Mt 205 R Agshe av EA AR HEARy 211

(1973)9] t-5AFE 5% FrelrEalA frefatalet. 39 717ke] 2nS7keS Abgdhe Z-ole wat
#e] Fama and Macbeth (1973)9] t-gA%Fe] 5%clA folatdovt AAAFE 0.4224 2o}
AR} =g ol

ABAAA] AFEH AnE Helshd BCCCAPME 3olAd AAd4ngnt daaEeol v
280 O #old Zos el 257) B2E AWstol it FamaFrench 5891 Ranc @2
e vsko 98 Aelid /48R YA SR BUYYAE 259, 58 207HE A
AR 7 ok TdtE] F7Heg AHgSHE 4% BCCCAPMS] dadgele e RE 3o
Al AAEARGERD Eskeh. ol HEERNe] TR FsE Avolw fastdd. Tene
B3 TGO g P Aols BAA o2 weh ABT 5 Utk F, AAYE 7
go] e AVBYA aulETHEte] FRBA whet 7k FAE] o8 Aolsh WA wrk,

Table 5. Cross sectional Regressions When Using 75 Test Assets

Cons BC Ry AC  SMB  HML MOM RW CMA SF R?

Fama-French 3-factor

Est -0.58 2.74 0.17 5.84 0.41
t-FM -0.45 1.7 0.15 5.94
t-SH -0.32 1.40 0.14 5.18

Carhart 4-factor

Est -0.65 2.77 0.22 5.74 217 0.42
t-FM -0.50 1.73 0.19 5.85 1.81
t-SH -0.35 1.41 0.18 5.1 1.50

Fama-French 5-factor

Est -0.37 2.81 0.1 5.77 047 1.62 0.45
t-FM -0.30 1.75 0.10 6.23 0.62 2.58

t-SH -0.20 1.39 0.10 5.53 0.51 207

BC-CCAPM

Est 2.31 1.02 0.00 0.04 0.29
t-FM 1.56 3.70 0.16 2.71
t-SH 0.89 2.38 0.10 1.65

BC-1-CCAPM

Est 053 0.72 0.40 0.89 0.56
t-FM 0.40 2.77 6.92 6.86
t-SH 0.18 1.48 3.50 346

BC-2-CCAPM
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Est 1.19 1.30 0.46 0.69 0.55
t-FM 0.74 4.78 4.68 2.32
t-SH 0.33 2.46 2.28 1.08
BC-3-CCAPM
Est 0.56 1.37 0.46 0.65 0.42
t-FM 0.35 5.40 3.79 2.09
t-SH 0.18 3.29 2.16 1.17

Notes: 1 SF= 7f71|EHE S7t8 £H|I57182] w2f(Scaled Factor)
2. Z¥A &£ Jagannathan and Wang (1996)9] #%g izt 23

i, AP RASTE AR

2AAAY THAAA R L w2 FAAFYE Bylou AT dro] offrhis o] o= A
A=t AFasl 2hedeld vl dwsh SMB, HML 5 of2] sjglaclsol o felshil F250]
FAE AolE 7HA s Adacle] Hux Beel 48 S girt. of2iF APadlEd dd BA%
A AdEe @ 5 QU] vl & RmYEe o478 A HAEARYe] EHE dokglrh. Fama
and French (1993)& #A2lse] B3y A@aslso] 7I9Ee] FuddE deshy] mioletay +=
dhaL gle wolrt, aEE off] 4 ATEL AR =Ed ¢FaclEe] SMB, HML 5 2
gAY 7HABARYS Fofgt FAWAE A BT 2iE o w}a} (Table 3)3-€
(Table 5)7}x]2] SMB, HML, MOM, RW, CMA7} BC-CCAPMOIA mabate] o)< f-&aha 9l
TA F7HARL R4S Sholtk. whek wApEkt ApeiA e ARG AN o] AR acle] we A
7} ki e AR o] e Folde AR 2] E71 ARRARY HAAA R A e ¢

2212 tgsta 7] wiEelghe dXol Theslint. &, Vel FEF A A AYRY o]
A}Ee} CCAPMS| thEFHQlA] obd xS detet 4 S/ =t o5 HF3l7] S8 ofefe] AAL g
Aeg2e Fgsrich

BC-ANC, =cy+ ¢ R, + ¢y Factor, + ¢ (10)

71N RS = ZelAY NAAARZ A ALEE AFEEZe Q0|1 Factor,= SMB, HML,
MOM, RW, CMAZ UERt}, 2olA e 71424 Ra e 712 ARA 714 d4 R el A4z EZT

29 AHEE Badte JHE AT wtel AN AFZEZYLE FAl AHEHFZE F
7vstgint, vhal al, xelAY MHAZARPEY fFacle] AWE F AREEET Y AHE AA
g A 2ES JHAUE SUHeY ANEvHe e e vastt, $AZI= (Table 6) 9 2
g, BAATFE ol FgAS Ay 98l Newey and West (1987)2F Hansen and Hodrick
(1980)7F A% t-BAFS 25 F3FA
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Table 6. Contemporaneous Regression of Scaled Factor on Empirical Factors

ARy
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Cons RS SMB HML MOM RW CMA R?
Coef -0.05 0.02 -0.03 0.08
t-NW -0.66 1.39 -2.64
t-HH -0.56 1.44 -3.21
Coef -0.21 0.02 0.05 0.09
t=NW -1.63 1.18 2.1
t-HH -1.52 1.41 226
Coef -0.18 0.02 0.1
t-NW -1.38 1.20
t-HH -1.32 1.39
Coef -0.07 0.02 0.01 0.01
t=NW -0.79 1.33 0.51
t-HH -0.65 1.42 0.54
Coef -0.13 0.03 0.05 0.05
t-NW -1.05 1.77 1.10
t-HH -0.88 1.70 1.04
Coef -0.05 0.02 0.02 0.01
t=NW -0.75 1.45 032
t-HH -0.62 1.50 0.29
Notes: 1. 34¥4E 7PAME3781 4837189 B
2. 2t AR A W 3H0fl= Newey and West (1987)8, & ¥ 340|= Hansen and Hodrick (1980)2 7|Z2&
3 t-§AES B
F349 NHANE 7T &8S7HE e WAY SMBe HMLE =2 J3dAE BTt SMB
o] A4 &9 Agvt ==H o Newey and West (1987) t-EA1%3 Hansen and Hodrick

(1980)9] t-EAF EF 1% ol

FolAd frelsteirh. HMLY 3

Newey and West (1987) t-%-7A%3} Hansen and Hodrick (1980)2] t-EA2F =%

A frelsheet,

3FARE MOM, RW, CMA ¢}eo] Aa-a7=

ol P57

YR BF FAAPAAE SMBE FeIA Bsten} HMLE M3 felscl

Fama-French 322l
CCAPMoA matahs th-g3t7] el folgh APaclos Aggitts %
STl A 7}711EH
o] = th&H] =

7HANE

[e)

.

'65]9] l-:g_ &])xl}dtg“—;:]_'

< 2l Folt},

=5
5% FrelFEd
olatx] gFgktt. 9kA] (Table 3) oA =

oz %
2 E2 HMLY f9odd] 7]lskaL Bgk HML2 2317

de o & oleh 2auet

Het 20\ 37hEe] ARGl FeiAd AR YN HML
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v, 2
2o Hie FARY M =FE CCAPMo| 34 g5 FAAE & dWd + A &eld
ol k. CCAPM2 o|&# oz AgHdo] HojuA|nt vlolel S dwsh=dl ol#&ol o] A7t
< 2 7HARARY S o Aol stnt. AR R dahd A Y AR A A
dEe 29 7 e A¥edS AEA hdse wEdem AFste] AZfEIY. Fama and
French (1993)& Alztez 7193t a9l, A57kde] A7t adl, FA57he a9, Akt 435 2
71959 IAARES o]83tE oY AFedEe] HAH, o]Hd W= BT 2}
‘llﬂﬁﬂ AR A

Ao 28 AAE M) olfa Agadiel om Aol 4
Al 9192 B 83h=A Wa)7] ol2l9 CCAPMe] 84 el vja A o8| Aol Ba

=
o

_Q,

=]
T_'T

olo] Zelate] 2R CCAPMOR & F2159 Jdd Fog }oli w43tE 7N E S7He
S ZAUFRE o] 83 =R CCAPML g
[S]

T

7 Fama-French Sﬁ 238, Carhart (1997) 48¢1 23 2|3 Fama-French 529 R EX
I w2 AAEHEES Bovk B8 NS S7HET auSTEE o] WAk g f@acle
288k dnk, F7HH R Bt g H2E 2Rt 248 Ay 2717 CCAPME] AR EHL ofd

om LHFTHES Bt 1 ARMY] SUER TS B A NHAZPREEY @
aEol o U o] B b FAAGE AASY RYPe s HAHE 4 vk @
Bk ofue} FAETY FoE Aole JMAUNE SR 8| Wshe AA)¢l wEk 27

F3o] FaaAe ofs) tHEE As WA =HAuoh

7H&ol A719] e stetA]dl BtE e BAFARES] EE8HSE olF
2 o]&3 277 CCAPMo| tpEvtgtolx #84 5 Sil‘:}

sty ol AFsY] fF FF ATFHAR 2WFTH FEAHE AL e 5Y, 42 T

]

& 25 ol g3l #4 2% MAdE S8
o)
T

0(

uls _%
£

I7l M= 2% CCAPMe| dad o] EoX] AFste AL vl¢- Fu|2& Ao|t}, o]+ Fama
and French (2012)¢] &z o 24 =4 o] E 7|Wto 2 CCAPMe} 2} A Y 71HZAA2E 9
AHEE vusheE 8% Ao & Fojh
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