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Abstract: This study provides the model to estimate the EGARCH based short-run and long-run volatilities
from daily return and its long period average return. Constructing the asset pricing model that incorporates
the two volatilities as its risk factor, we discuss the explanatory power of them after controlling the existing
risk factors such as SMB, HML and Liquidity indicator. The result that the explanatory power of the short-
run volatility disappears when the SMB factor is controlled, while that of the long-run volatility still exists
after controlling the existing risk factors suggests that the role of the long-run volatility is important in the

[=%/
InZ

N7

N

I

asset pricing model.
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D377 7%ETN (LT FF3 EMER) 5238 5.
ICAPM ClEHi¥R— b7+ 43120V RA2 T 77
L), REBEEAEM ) R 7 77 5L LTHLA
AENDL. GBI R) A 772 51E, BROBEHSZD
TALIZE b %) RREEME ANy VT 50D FFEIZE > T
HLAH. E512, ICAPM Y VF T 7278 EFNVE—I
FTAHAIEPHONTEBY, HEDI A2 7775 THIf Y
Y= aHHTHETIVTHS.



BIRNIBZ ARG FEEEFIEESE Vol.5 No.l 9-20 (Mar. 2012)

FIAET7AF P ADPE TR, EDXI BV AT T T
e HwE, )= E2FHHTEX 500122\ TOMREE
PIFEICEEREIN TN D, EBEOHHIZBVTET 71
)74 ERMBORICIE, — RIS ORRYH B 2 &
oL TBY, COWELFIHL CHEGEEORT 74
)74 B BEFEETFTAVDOY) A2 77 25 E LTHERB L
flfgeClx, Ang & (2006)[3], Adrian & (2008) [1] &A%
5. Ang 5 (2006) Ti¥, ~—%4 v 7727 % & VIX LI
BENBERTTAVTAA YTy 7 AD 2 DTEETNE
FIVEREEL, KEMATTESICBOWTEI T 14U 7145
¥ —NIH 2 BB BEE L 72, £ 72 Adrian 5 (2008) T
&, WHERORT 74 ) 74 2 HINER L RN ESR
WL, RROEERSOEbE R TIREE L LT
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2. RIT74VT4EHETI

2.1 HATHARTHLSh T3 GARCH 7/l (Adrian
5 (2008))
~—=7y MNE#EY &= R, &t HIZBW Tl RE
i pt & PRI RE R KB fvier 1 OFIE LTUTFO
Lo ITET.

iid
Ri\-{-l = ,Miw + \/E&-t—}—l E¢ Zi—’ N(O, 1) (1)

CIT, PR REAZENE, DRICHEADEE L b~V —
Ty NRTT AT A oy EREREIEBIANHED ey &
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e "IN, 1) (9)
Ser1 = Oas + 0565y, + 06(|efi| — /2/7) (10)
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MU &= LR DY ¥ — > o3, Bk o)
= BRI T4 T4 I R=2 3 v ot
SEDZOD) A T LI TATHERINTVSZ EIZE
HL, BEFMETNVEREET L LU TOL)ICHKES.

Ry = By Ris + Boressresiir + Bireslresen + €14,

(14)

ZZT, srespp WWHEMIRI T4 074004 /) R=2 3y,
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OIEFEPEFGEE ILLIQ 122\ CHiBI$ 4. Amihud (2002)
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FHWAEDOTIEZR L, AR(D) ETNVIZHTIEDH/LEZDA
JRX=v 3y (APRIM]) ) A2 77245 L LTHWA,
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Ri+1 = Oéi + ﬁ;\/IRivj{l + ﬁ;ressres“rl =+ ﬁlireslrest+1
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V54T 728 EMRATZETNVELRS>TBY, 7NV 213,
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ha— Vg5V R7 7725 LTSMB 777 #%& HML
T RMATETNVER>TWA, EFV3IE, T~
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Wb, B, MR- 7+ U4 & LT, TOPIX, HY A
7 &GS — N F A4 Pa— VL — P EHWVD,

4.2 FEIASMOEREFE

Y BRWART 740 74 0RO R L 5 R -+
THV TG LTED L) LgBEE G52 5DNITONTH
GRS A7z, K (16)~(18) DABD ) & — v b L THAE
ke 48 & MR Ty —F 1 v 7 L7z 25 DK — +
TAVFN = ERWL, T, BREY) ¥ - E e
LM E LCEOREOHIR (RIM O n) 24E L TEY
RITF4 )T 14 2 BT LT 7 4 F ¥ AMEEE T 2k
EPEOENLE IOV THREET 5. 612, Bl - B
RITA)T A ERETEALLZY A 7775 O
BAEx AT .

9, B -EHAI T T4 DKR= T 1) 4
T — IR ARRIBIEE TV L EHWTHEE T A, AT
Z2ClE, HRV Y- 0Ol % L 2 Mz MEREL TR
BRI T4 ) T4 2 BT AHIENTRETHY), EORE
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NOREPEHE L EPEESINS., FEWRRIT T 1)
FA4IE, BUMGRTEH) ¥ - 0LB% 52725 DTH
5720, T7 VT AVINADEALE LTHEZDLIENT
X%, 200, RRI T4+ )7 14DLEFIZE-T, 4
LATE SN TV L8ROI, S 5ICTHICTMET 2
IV LBEESN B FIMZEIC 2L HESN D,

MEFAE RS LD XD 7 7 4 F ¥ AWIZEEA Y 7 Bk
BEVnEEHLNLDIE, HRY ¥ —rOFHE L 2HHE L
TI10H, 20H, 60 HO LD ZHAWTRENKRZT 711
TAERWELIZGETH LIV THEEEFT ) .

RIZ, KRWFFETIlE, B - RIIRZ 7 4 ) 7 1 DYELHk
RER, MR RKERO R =7+ ) 4 ) & — 10
LCHEZEOHEA, SMB77 24 HML 7727 % %
MAZZET N 21I2BWTHEM - BRI 740 745
Y — VNG 2 BWENKRLPE D) IOV THRET 5.

2T, WRAELEOY LTHRSEE, HYEST T 1)
TAWESMB 777 %% HML 7 7 7 % % MxA 52 LTV
¥ — NZHZ BB B BTz, RIFZETIE/ANIRRR)
Rx2FWTLSMB 77 27 5 Dfbh & L TNNIRROF
D1 OTHLmENMEICET 2468 APRIM' # FI\72ET
V375, APRIM' #Mz7z LTy, HH - EMERS
TANTADN) T = VIG5 BEENKRDLDE D PITDON
THGET 5.

4.3 PHBEREZDER

4.3.1 GARCH EFILDINS XA — 2 TR
FEATIEZED E IV E RWFFEDE TN DI8F A — & gk
Rrz®l RKR2IFNFIURLAE, 22T, £ 2 0OR
i, HXR) ¥ —> 0% & 28I E LT60 HE 2 HwT
FMART T4 ) 714 2B LA ORBRERL TS,

£ 1 BATWED GARCH EFWVICBIF 535 A — & it
Table 1 Estimated parameters of the GARCH model in the
preceding study.

Market Excess Returns
RM, = uM + foieryr ! =01 + 625, + O3l
61 0 03
0.006 *** —0.009 *** (.001 ***
Short-run Volatility
Se41 = Oasy + 058011 + O6(|eer1] — /2/7)
04 05 0s
0.362 *** —(0.072 *** (.005 ***
Long-run Volatility
lir1 = 07 + Ol + Ogers1 + 010(|st41] — /2/7)
07 Os O 010
Coefficient —0.165 *** 0.963 *** —(0.039 *** 0.096 ***
p-value of g = 1 0.000

Coefficient

Coefficient

R 1% FOKTE
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& 2 AHIFED GARCH EFNVIZBI A/85 A — & gk
Table 2 Estimated parameters of our GARCH-type model in this study.

Market Excess Returns

RM | = + exp(si)ef,q +exp(l)elyy  pudl =01+ 0] + 0250 + Ol

01

0, 0> 05

Coefficient —0.076 ***

—0.007 *¥*

—0.001 ***  —0.011 ***

Short-run Volatility

St41 = 045t + 05851 + 06 (|e5 1| — /2/7)

04

05 0Os

Coefficient 0.995 ***

p-value of 4 = 1

—0.049 ***

0.081 ***
0.017

Long-run Volatility

lip1 =07 + Osly + 0ok g + O10(|eby | — /2/7)

67

98 69 910

Coefficient —0.417 ***

p-value of g = 1

0.936 ***

—0.195 ***
0.000

0.138 ***
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R 3 sres & lres DEIGE CE¥HY ¥ —2 10 H)

Table 3 The sensitivities of sres and lres (10 days average).

Loadings on the Short-run Volatility Factor

Size2 Size3 Sized
Growth 0.23 0.79 *** 0.29
Value 0.54 0.42 0.73 ***

Loadings on the Long-run Volatility Factor

Size2 Size3 Sized
Growth — —1.17 *** —0.42 —0.88 ***
Value —1.87 ¥*¥* (.95 ** 0.14

REE 1% FORUE *F 5% TSk HE

F 4 sres & lres DIEILE CF¥Y & —2 20 H)

Table 4 The sensitivities of sres and lres (20 days average).

Loadings on the Short-run Volatility Factor

Size2 Size3 Sized
Growth —0.55 0.42 —0.12
Value —0.32 —0.03 0.66 **

Loadings on the Long-run Volatility Factor
Size2 Size3 Sized

Growth — 1.42 *** 1,73 *** 1.13 #¥*

Value 1.79 #FF - 1.34 ** 1.03 ***
AR 1% A BOKUE ** 5%A47 BoKIE

K3ERLZEFPRT T4 ) 71 OREBIZEDEE & D
HEELRDL—ApA5L, BMAI 7140 71 ORI
HOHEREL DS VDICH LT, £552R5E
HART 740714 ORBPEOEICRY), RRT 71
)T A DRDIEDETH S Z L5 ns. F - EME
FFAVTAIEN Y=o ORELEZLL5DTH
LEEZLNLY, HR) Y — v OFHE L 5B L LT
10 HO X9 B ARA L CRBEART 71U 7 1 fEE
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Table 5 The sensitivities of sres and Ires (60 days average).

Loadings on the Short-run Volatility Factor

Size2 Size3 Sized
Growth — —1.07 *** —0.15 —0.48 **
Value —1.08 *** —0.50 0.31

Loadings on the Long-run Volatility Factor
Size2 Size3 Sized
Growth 0.33 0.43 ** 0.27
Value 0.60 *** 0.46 ** (.48 ***
R %A TKIE R 5% Tk

L723a, BRI 74 ) 7 4 BRI THRENITEA LR
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Table 6 The sensitivities of sres and lres (10 days average).

Loadings on the Short-run Volatility Factor
B/M2 B/M3 B/M4

Small 0.34 0.65 *** 0.68 ***

Large 0.68 *** 0.84 *** 0.03

Loadings on the Long-run Volatility Factor
B/M2 B/M3 B/M4

Small —1.02 *¥**  —(0.89 *** 1,93 ***
Large —0.23 0.17 —0.28
R 1% A BOKHE ** 5% BKHE

R T sres & lres DEIGE CE¥HY % —2 20 H)

Table 7 The sensitivities of sres and lres (20 days average).

Loadings on the Short-run Volatility Factor
B/M2 B/M3 B/M4

Small —0.15 0.09 —0.06

Large  0.69 *** (.90 *** —0.06

Loadings on the Long-run Volatility Factor
B/M2 B/M3 B/M4

Small  1.29 *¥**  1.33 *** 1.27 *x*

Large  0.74 ** 0.54 0.49
R 1% TORME 5% TEKHE

% 8 sres & Ires DIEILE CFHY & —2 60 H)

Table 8 The sensitivities of sres and lres (60 days average).

Loadings on the Short-run Volatility Factor

B/M2 B/M3 B/M4
Small —0.66 **  —0.56 ** —0.85 ***
Large 0.38 0.56 ** —0.18

Loadings on the Long-run Volatility Factor
B/M2 B/M3 B/M4

Small 0.28 0.54 *** 0.54 ***

Large 0.29 0.31 0.18
X V%A HORHE ** 5% 15 EOKHE

FEICADEE o/ E2zoN D, W2, BRI 74
U5 AN ) 7 — N L CHBICIEDRER S 2
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DWBELRGRZHEEZLND.
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Table 9 The sensitivity of each risk factor (60 days average).

Loadings on the Short-run Volatility Factor

Loadings on the Long-run Volatility Factor

B/M2 B/M3 B/M4 B/M2 B/M3 B/M4
Small 0.22 0.27 0.22 Small 0.05 0.32 ** 0.27 **
Large 0.27 0.39 —0.22 Large 0.31 ** 0.35 ** 0.20
Size2 Size3 Size4d Size2 Size3 Sized
Growth —0.04 0.70 *** 0.17 Growth 0.05 0.20 0.10
Value 0.17 0.38 0.80 *** Value 0.29 ** 0.25 0.36 **
Loadings on the SMB Factor Loadings on the HML Factor
B/M2 B/M3 B/M4 B/M2 B/M3 B/M4
Small 0.79 *¥* 0.74 *** 0.96 *** Small 0.13 *** 0.18 *** 0.34 ***
Large —0.10 **  —0.15 *** —0.03 Large —0.29 *** 0.00 0.27 *¥*
Size2 Size3 Sized Size2 Size3 Sized
Growth .92 *** 0.76 *** 0.58 ***  Growth  —0.11 ***  —0.09 ***  —(0.11 ***
Value 1.12 *** 0.78 *** 0.43 *** Value 0.53 *** 0.51 *** 0.44 ***
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Table 10 The sensitivity of each risk factor (60 days average).

Loadings on the Short-run Volatility Factor

Loadings on the Long-run Volatility Factor

B/M2 B/M3 B/M4 B/M2 B/M3 B/M4
Small —0.56 ** —0.46 —0.72 *** Small 0.28 0.53 *** 0.54 ***
Large 0.44 ** 0.60 *** —0.16 Large 0.27 0.30 0.19

Size2 Size3 Size4d Size2 Size3 Sized
Growth = —0.96 *** —0.06 —0.40 Growth 0.31 0.41 ** 0.26
Value —0.92 *** —0.44 0.32 *** Value 0.61 *** 0.47 *** 0.49 ***

Loadings on the APRIM Innovation Loadings on the HML Factor

B/M2 B/M3 B/M4 B/M2 B/M3 B/M4
Small —1.03 ¥k 1,02 Fx*x 1,34 kX Small 0.10 *** 0.16 *** 0.31 ***
Large —0.61 ** —0.43 —0.24 Large —0.29 *** 0.00 0.27 ***

Size2 Size3 Sized Size2 Size3 Sized
Growth — —1.22 *** (.90 *** (.85 ***  Growth —0.14 ¥*** (.11 *¥* (.13 *¥*
Value —1.59 *¥* —0.59 ** —0.03 Value 0.49 *** 0.48 *** 0.42 ***

K %A TRIE ¥ 5% K

R 11 KETNVOZOALT ¥ a Y AUFIZBT 2 H GG A RE RO KR YI P

Table 11 Time series average of the adjusted R square in the cross-sectional regression.

CAPM  CAPM+Short-run Volatility =~ CAPM+Long-run Volatility €7V 1

Adjusted R?(This study) 18.09% 19.62% 23.74% 25.39%
AdjustedR?(The preceding study)  18.09% 18.48% 17.93% 19.41%
FF3 FF3+Short-run Volatility FF3+Long-run Volatility ETIN 2

Adjusted R?(This study) 32.66% 33.19% 35.38% 37.13%
AdjustedR?(The preceding study)  32.66% 33.39% 32.78% 33.67%
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Fig. 1 The boxplot of adjusted R square for each model in this study.
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