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Abstract

This study discusses the relationships between the investor’s sentiment and stock
market returns. We construct a sentiment index, derived from the implied volatility and
historical volatility of options, to investigate the trader’s behavior. The data is the daily
prices of S&P 100 index options in American stock markets, and is divided into bullish
section and bearish section during the sample period. We use VAR models and
ARMA-GARCH models to empirically examine the relationship. The result shows that : (1)
that stock market returns has significantly influence on the investment sentiment variables
in a nonlinear way ; (2) the stock market returns have influence more the sentiment indexes
constructed from put options than the sentiment indexes constructed from call options ; (3)
The way that the stock market returns affect the sentiment indexes is clear when the

direction of the short-period trend is the same as the long-period trend.

Key Words : Behavioral finance, option, sentiment index.
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4-2~4-3% = VP 4o
Boss 1o R EIE ~ PR ARSE BT
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P
AY, =a )Y, + Z ,OJ-AYt_l + &, (3-4)

i=1

\‘ 2: z /'r—/-LJ’-I? > iﬂ- Eﬁﬁ&i\%ii? ’Fk’q'
P
AY, =ay+ oY, + ). pAY, +é (3-5)
i
BoFY 3 7R~ P AR BT

P
A, =a +aY,  +ay+ Y pAY, +& (3-6)

i=1

Fae

a, » %57 (drift term) -
t 5 PR ARSI -

6 b0 B -

D &E =t Eisik

FU s p ERMAVERLT ¢ B AV kG o 1 E 4R Ko
Q=0 2FBEAEC LG B > SAEBEFAS - F 2 0 Bl 5 LE M

FR - EPER AT REESEEBRL > ¢ F AR L2 EF- AL > Bk

“'EL

—FFEAABAEAT FTREFRAI] AL FERRL AR IFFREE 7

F_

AFEFR-FELEH= -

(= )JARMA-GARCH #-3] » 47

S R AR AR FRT A6 HIRE D F L R YRS

R S R ) W E A
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oot B 40 PR R A R B PR N 0 2R B B AR § RV b

FEEM 0 B f AR S R LR R 0 A HE R f AR

o R T E€F AReah 'R RypE ZE% Y Hi €S8k (value function)
ST A gy it 0 G HOR R TR TS S F AT A PR 6 R A 0 kpE

RAEVEE S RIS LlEt S i SEN

T b e b T IS R R F S AR A AR et
R G R E Y %Y gk g Sdi(weighting function)sdF ] » & f %
S AR TR o BE R - AR AR BARLE
B ey 3 B EAPF WO E o LREERT A Ae HEIE B FHIFA
P e 600 O T R T A R ORI e T R R

BUL o E O R T RAULM T B BRSUEM R T 8 S AR

(e 1o N I el O UK - = P =

IﬁQ:%+@R+ﬂJRY+D{%+@R+ﬂ“RY}@
(3-7)
ASP=a,+ R + B (R ) +D |+ AR +4(R ) |

BT

D & mig s § =0 550
ASC, ~ ASP %7 5 % t P ehf ~ ¢ %g.rg:_‘,%%ﬁéé .

R &7 5 t PR o

& » AT o
(= VAR #-74)

w2 2 fFHC3] (Vector Autoregression, 7™ f #£VAR) 7 &4 Sims

\

(1980 ) #74% & o b HoA] #r5 R HAR 5 P 24 1 9% #ic(endogenous variables) »
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TIE PG REEE S TR RS EC RECUT LR E R AL e

oA o Sims s b givEt 2 Bl §ERF LGB R 2F BT £ R
BOHFR AL A (T R PRI EAE R L B &7 TR AL 2

Frif ke 2 2 SHEHCA] 0 Sims w & p A FHCA] 0 F en B # & VAR(D)

4o T

Yo=A +i AY,_ +& (3-8)

n oEHCAlER 2 PHBgop SFERTEA -
Yoi(nx DAEREZ NS S £ o

Ay i(nx Dz ¥#w g o

A& (n X n)ARAE TS Bz G o

g »(nx Dag2 g Frisg o

tl‘g%ﬂ J‘E‘
FHAEBEE®ER)=0% E(ee)=Q > A& RATFORPELA LA
B> % t=sPF o cov(ge)=04%7F & e 2 el B R b e % foo) T

T2 HEFVAR P oo Aok FRADETAET O REFES ENEASERLF - R

Pfepig § v
(2) 3 A%
SR LTI E Bl R

PEREIH O ERF R LN EF /T ARFEPMFEAL AR
B E D B E RERED Bl LR - Ko B PR RUR
Bt Bl P e LR R G e
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AR ., =a+ [ ASC +¢,
AR ., =a+ [ ASC, +¢,

AR ., =a+ BASR" +¢,

(3-9)
AR ., =a+ BASP™ +¢,

-
AR 7% 3 % t P g B AR o

ASC ~ASP A7 2 $ tpai e § ~ § BT HEHE -

ASC ~ASP %7 2 # tPehfwm i ~f BRERHFE -

& » A ATE o

2.5 ~ FREESEHRFEP T SRP

FEBRIS FAONFEI LS EF O T ARFEPFEAL AR
o B AR S € AoP e R o F R L BTG BB R R R

BB PO e LR R G -

AR, ., =a+pBSC" +¢,
AR ,,=a+BSC +¢

AR, . =a+ [ SP" +¢

(3-10)
AR ,,=a+ B SP +¢

j;té :

AR £ 7 5 % t P edp ik AR

SCP~SPR AT i  tpent e o~ §EIEY -
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SCo SR AT At P e R - f RN

& » A ATE o

SEREFHHZANL S | o RELHEMFP T ORFT

H

LYy ERED F O ERFE AL SR IR IR IR RS

i 5% BLARRETARBWPT E PARE -

AR, =a+BASC" +¢
AR, =a+BASC T +¢

AR . =a+ [ ASR™ +¢,

(3-11)
AR . =a+BASP T +¢

Fsve
AR %77 5 % t B ehdp B} RIS -
ASC,™ ~ (ASP™ % 77 5 2¥UHE A ? F o~ f I 5 B EehE 5Y -

ASC,™ ~ ASPT A7 5 23k A § o f N H R8s Eenm 5% -

& » AT -

4. E AR E] it 8 R AR P e

Tty R RAE S ] B0 B s B E  5%
BERLEREFYNRES SR EFET AREPFORE

AR =a+pSC™ +¢,
AR ., =a+BSC +g
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AR .. =a+BSP" +¢

(3-12)
AR, =a+pBSP T +¢
e
AR Z‘\ 7 ,—» av t El m#ﬁﬁ'{ ﬁ%é’;’ﬁm & oo
SC™ ~ SP™ A7 & 2R AT R - f Mg E e 5 e
SCT ~SPT AT & 2N AY | o~ f i Eenis Do
t P;&ZTL E °
(7 )ifat»c %k
B AR R BRSSP
FPORBPAEEPF LA EF BN ERED T OFHEFEE AL
“%%@’mﬁ%ﬁ%mﬁ&%ﬁﬁ“m%ﬁ%mﬁ@vaawa;a’%%
#Fj’fr @gﬁﬁ»&’{% ¥R I%#ﬂﬁmF\F BEETEF L_/p ERTR
A t+i a+ﬁlRt +‘9
ASCi=a+ R +¢
A t+i a+ﬁlRt +‘9 (3_13)
ASRi=a+ R +¢
e
ASC, ~ ASR %77 2 % t P 1} ~ § B HEHE -
R %7 5% tpadppis o
& m A ATE o
2. R R AR Y R
FEDCCAFHOYFE LN ORI EAL PARE F BT
Lt A BRER Sdole 75 R4 BciRp S s A PF o B EG

4R
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R =a+ BASC +¢,
R =a+ BASC +¢,

R =a+ BASP" +¢,
R =a+ BASP™ +¢,

ASC ~ ASR* 4 7 3 % t p ehit & § -
ASC, ~ASP 47 3 % t penf @ § -

RFSR &7 5% tpent ~ faRps

& » 7% AW o

o

34EA B A PHNTE  f BEESEE g

BB R Ap e & f SR SRR 5% o

BE A ERET B P A F RS S LT 6

MEMNER AR

ASC, . =a+ R +¢

A t+i a+ﬂlRt +g
ASP, =a+ R +¢
A t+i a+ﬂlR1 +g
B

ASC,~ ASP % 7 % % t P PF ~ § M4

R 471 5 2304 & ¢ @ HYerdp o 3 o
R4 71 & 234 &9 (5 HYerdR o I o

23

LT 4§ s B

SR RT RS

(3-14)

Ik

[

|

i
m

A

(3-15)

2



4% BEERZ D & f e 85 R HWP R P

BB HH SR R %R L3 fHI P AL R

i
=hg
a4
il
&
3

HRGEFHNRP LT F AT OF BFEE A TR QRORT L F Lo

R =a+BASC" +¢,
R =a+ BASC +¢,

R =a+BASP™ +¢,

(3-16)
R =a+BASP ™ +¢
e
R #7T &% tpendplicdfppi s o
ASC™ ~ ASP™ 77 5 2384 & ¥ § ~ ¢ i » f6 & e 5%
ASC™ ~ ASP™ 47 5 2304k A7 § ~ M f » ®F £ i 5% o

tl‘g%ﬂ J‘E‘
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¥-8 Arstt

# 4-1 Z_S&P 100 % 0§ (§ )G H Fd & U2 W FPF DT R L

SRR ARV e R RN A W Nl = S UL & i I £

&

el fi o

=

804 4-1 733 S&P 100 50§ (% )%E'r%,éﬁ;‘rsﬁg*v?% =W I =
B P ek i § RaTs T % A3t 3 A
B B ERE S ARG B ROE S § R (SC) T sodk

BT
CEY SN RS ES

LE PR

A

% Rk u,"ﬁ@:‘]‘a’ﬁﬂ’%?% B HEOP) 7 LEE ~§ HHEHP DT P S0 R % 7 & Harvey
and Whaley (1992)#74& 11 chqg 2 » B (8 B VIF Bie T ;R TR R L5 ¥ chau it
T LR E SR AT
# 4-1 S&P 100 0§ (§ ) IB G- i i 47 v 5 At A3t 8 A 41
T ik L i ik TS S VIF

R, -0. 0000056 0.011583 0.05834 2. 8809 1.268

sC 0.019843 0. 050706 3. 957201 34. 4888 3.812

SP 0.019094 0.040331 1.531403 10. 61948 3.744
0 R 3 S&P 100 sk if 4y R po s - SC 3 S&P 100 1§ i s45 4% - SP 3 SEP 100 e 44

Btk o

i hie 7 ADF B 494k %0 2 A AR B R

Z_ {8 e
7 omBEL 4-2 NER T A PT UFRA
EOR AR R Z BT Y R T
AL VAR #3 & s §revw g

v ()RS
R#c2 i F

1%=%

A e
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% 4-2 SC ~SP #R 2 ADF ¥ {94 %

R sC P

intercept -46.82201*** -0.75945%** -9.517331*%**
Intercept & trend -46.8354%** -9.7571%** -0.514348***
none -46.83364*** -7.258108*** -8.511957*%**

(1) R % S&P 100 ek i 4 g pr % » SC 5 S&P 100 én§ M4 474 - SP % S&P 100 e
FEH I - (FEKE 7 & LB F KB B -

Fo 8 wEpAuFEILREA

it 7 VAR #3479 » % F AL (7 ADF H 34 < 0b » B 7 & F T /3| p #
BBl T A AIC R KGE A N Shchbol S Bl L KB
B BRI ho] B o R A DR RIS T B JA N R e
TS LT 12 W AIC B 5 Bo] o SEBE 128 52 & VAR 03] 2 boif 3%

fo Hp #c o

\

Rip4 43¢ VAR B3~ 452 # &% - Behs 4%y > F R (L4
F)E FIREPE EXDHRPFIALE 162 FTHHEF ) v BE A L5 12
P a3 HHSC (B HHFHPERNES &% 10 BT §+ kg

ERE B 0P EEIEE I NLI DY SP (§ )P

Fhf o B AR 0DRE e nBERE > 7 LAY F I Y -

FSC ZFIREF > XD PHFPFFFE6-T 82 5 0HTHFL+
FPE > axpahSC pe A5 12625 11 PrlgFf e8> 2300w

HSP ehs 1262 S 8HEF L » P8 By 2 ¥ o

FrLOSP A FIREPE > X RYRMGF Y ol e B8 Hedp it 2 &
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FoaLHFHSC BEMNAY 1 2328515 1003 MENEwBE> 2
NETFHSP ALHE 129 UE F I HIEFL o BT L PRI EF

%43 5 (- )45 T VAR A 8%

R, SC SP
I,IEL[?{‘I'%T'@'( T value I’F‘Eﬂﬁﬁi@? T value ['ﬁ,?rl’%f%‘(f T value
Rt (-1) ]-0.132574 [-1.67431]** -0.026818 [-0.23341] 0.009559 [0.09514]
R (-2) L0.031711  [-0.39542] 0.048043 [0.41287]  [0.037148 [0.36507]
Rt (-3) [0.01942 [-0.24362] 0.105584 [0.91283] 0.060848 [ 0.60159]
Rt (-4) |0.082565 [ 1.03853] 0.087591 [ 0.75929] -0.002741 [-0.02717]
R (-5) [0.000541  [-0.00679] 0231494 [2.00244]** |0.013951 [0.13800]
Rt (-6) [-0.158958 [-2.00311]** 0.231722 [ 2.01242]** 0.012511 [ 0.12425]
R (-7) [0.152145  [-1.90906]** |0.201054 [1.73861]*  |0.071263 [0.70472]
R (-8) [0.099101 [-1.23697] 0.372646 [3.20557]*** |0.082565 [0.81221]
R (:9) [-0.031818  [-0.39050] 0.101385 [0.85752]  10.216523 [2.09430]**
R (-10) [0.00747  [-0.09027] 0.184736 [1.53850]*  |0.060743 [0.57850]
Rt (-11) |0.078942 [ 0.95936] 0.132603 [ 1.11060] -0.07991  [-0.76536]
Rt(—12) 0.234205 [ 2.90798]*** [-0.042247 [-0.36151] -0.076692 [-0.75047]
SC (1) L0.037418  [0.65942]  |0.641851 [-7.79550]%** |0.247675 [3.4399]***
SC (-2) 0.03015  [-042424]  |0.494029 [-4.79087]*** |0.151215 [ 1.67695]**
SC (-3) [0.053582  [0.69824]  |1-0.422679 [-3.79598]*** |0.186702 [ 1.91745]**
SC (-4) 0.008811  [-0.10895] 10325494 [-2.773917%** |0.046831 [0.45640]
SC (-5) 10.005373  [0.06655] 10302324 [-2.58093]%** |0.139507 [ 1.36196]*
SC (-6) [0.079381  [-0.97647]  [-0201972 [-1.71223]** 0.251369 [ 2.4369]%**
SC (-7) [-0.051408 [-0.63529] -0.13564  [-1.15520] 0.277076 [ 2.6986]***
SC (-8) [-0.034346 [-0.43485] -0.13387  [-1.16808] 0.251384 [ 2.5084]***
SC (-9) L0.07034  [-0.89861]  |0.075854 [-0.66785] 10308253 [3.1036]***
SC (-10)0.195536  [-2.53708]*** |0.132935 [1.18871] 10221176 [2.26171]**
SC (-11)[0.039266  [-0.53869]  |0.140361 [-1.32710]*  |-0.056779 [-0.61391]
SC (-12)[0.060552  [1.01452]  |0.0416  [-0.48034 0.043622 [ 0.57601]
SP (-1) [0.113266  [-1.85797]** |0.415623 [ 4.69859]%** |0.500056 [-6.4647]***
SP (-2) [-0.071809  [-0.96719] 0262188 [ 2.43374]%* [0.470209 [-4.99132]%**
SP (-3) [F0.021971 [-0.26715] 0.325660 [ 2.72900]*** [-0.26504  [-2.5399]***
SP (-4) [-0.016956 [-0.19911] 0.286784 [2.32092]** [-0.310307 [-2.8718]***
SP (-5) [0.024958  [-0.28909] 0240014 [1.91597]** [-0.171217 [-1.56302]*
SP (-6) [0.131165  [-1.56049]* 10328170 [2.69075]*** |-0.139667 [-1.30957]*
SP (-7) |0.053933  [-0.64867] 0.097333 [0.80678]  [-0.29616  [-2.8073]%**
SP (-8) [0.024365  [0.29252] 0.198625 [ 1.64344]*  [-0.217531 [-2.05828]**
SP (:9) [0.101652 [ 1.23368] 0.056580 [0.47324]  |-0.173595 [-1.66042]**
SP (-10)]0.149477 [ 1.87956]** |0.108046 [0.93630]  |-0.115078 [-1.14042]
SP (-11) ] 0.076519 [ 1.05243] 0.103936 [ 0.98518] -0.165424  [-1.79313]**
SP (-12)]0.038465 [ 0.63059] 0.095805 [ 1.08242] -0.061188 [-0.79056]
¢ 0000655 [0.75239]  |0.000744 [-0.58955]  |-0.000519 [-0.47063]
R-squared |0.207239 0.421556 0.336734

(1) R 5 SEP 100 #9% i 45 Hcdp p 5 > SC 3
= S&P 100 ¢h¢ HH-Sda ik o (204 7 A&
Shkg F-oRE TR F KL & 10%% F K
1999/09/01~2000/09/01 % % 8g (- ) »

S&P 100 1§ f# 54 % - SP
1%8g ¥ KT Bg g > XX 7 &
BTHEF DR AHF:
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R3FEE 44 5254487 VAREAI A 495 % » £UR 4 FIS&kpF > T & 2w

WP L AL E Wi e BF HRW U T 0 5 LIFHSC WFR LD
§- C ZARIHIMFSRSBE INLNFHP BPLF - TN M

FUUSP L FIREP EX WY RGEPFE - 2 e T HHFSL P RF

MESHL-HEFAISPE AL PHSC AT - HUEEL L -
EFHFAL o R E P AR LY EFHEFNL o BE INLIISP pe AER
PEER S - IAPUEEL W EFHEFN B a BRE P A HF o

Wip% 45 7 VAR# Al 4418 % » 2 5K IFGF4AFT™ » FUR 2 FIREF > €
TR L AER T 9P HEFNE - BL > A LFHHSC BEMNAES 12

67 825 |1 MENI 2 HF > 202 BHSP BPALF 12678+

FUSC LA FIREF > X DY UFRPIF I PREFDL B 12 5357

22

DEFOreEE > AaLIAHPSC p AL AR

—_
Jex
X
—_
—_
Lu
=
g
~=\
gg‘?
m-&\’_
~me
9
R
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(D% F 2 2000/09/05~2002/10/07 5 7

44 ZEg4% Nz VAREA S48 %
R, SC SP
['Fﬁ?l‘l'%@'? T value [’ﬁ,?{‘l’%ﬁ%? T value fﬁ,ﬁ*]’;{'@? T value
Ri 1) 10.012231 [0.24431] 0.029841 [ 0.22736] -0.405764 [-4.3084]%**
R (-2) [-0.098551 [-1.9032]** [0.178405 [1.31424]* [-0.088687 [-0.91047]
R, (-3) |-0.00648  [-0.12408] 0.16304  [-1.19096]  [-0.243806 [-2.4819]%**
R, (-4) |-0.059601  [-1.13360] 0.047061 [0.34144]  |-0.238876 [-2.4152]%%*
R, (-5) |-0.037063  [-0.70859] 0.089853  [0.65529]  [-0.172264 [-1.7508]**
R, (-6) |-0.042302  [-0.80486] 0.164917 [1.19694]  [-0.032457 [-0.32828]
R, (-7) [0.004174  [0.07906] 0.296394  [-2.1416]**  [-0.057142 [-0.57539]
R, (-8) |-0.024269  [-0.45991] 0.077137 [ 0.55759] 0.000769 [ 0.00774]
R (19) [-0.00723  [-0.13765] -0.162566  [-1.18065] 0.031414 [0.31794]
R, (-10) [0.042739 [ 0.81656] -0.111401  [-0.81190]  [-0.12204 [-1.23952]
R, (-11) |-0.049483  [-0.95808] 0.269001 [ 1.9868]** |0.241987 [ 2.4907] ***
R, (-12) [0.063013 [ 1.21896] -0.004621  [-0.03410]  [-0.049103 [-0.50495]
SC (-1) [0.034170 [ 1.49632]*  |-0.336802 [-5.626]***  |0.356645 [ 8.3022]%%*
SC (-2) [0.041244 [ 1.46189]*  |-0.117419 [-1.58756]*  |0.459209 [ 8.6524]**
SC (-3) [0.044192  [1.36365]*  |-0.177505 [-2.0894]**  |0.355587 [ 5.8329]%%*
SC (-4) |0.011251 [ 0.32200] 10.026787  [-0.29243] 0.289137 [ 4.3989]%**
SC (-5) [0.072439  [2.0086]**  |-0.138722 [-1.46725]* |0.178319 [ 2.6284]%**
SC (-6) [0.029380 [ 0.80910] 0.080875 [ 0.84958] 0.269569 [ 3.9464]%**
SC (-7) |0.018199 [ 0.50044] -0.077954  [-0.81766] 0.188320 [ 2.7528]%**
SC (-8) [0.010374 [ 0.29068] -0.017744  [-0.18965] 0.082394 [ 1.22728]
SC (-9) [-0.036398  [-1.04373] 0.009750 [ 0.10665] 0.085607 [ 1.30497]*
SC (-10) 0.008988 [ 0.27150] -0.096095  [-1.10722]  [-0.110381 [-1.7724]**
SC (-11)-0.004302  [-0.14561] 0.153303  [1.9795]** [0.106023 [ 1.9078]**
SC (-12)| 1.02E-05 [ 0.00044] -0.020773  [-0.33820] 0.017918 [ 0.40653]
SP (-1) [F0.054299  [-1.7623]**  [0.393410 [ 4.8704]*** |0.760285 [-13.117]%**
SP (-2) [0.050071  [-1.16907] 0.197472 [ 1.7588]**  |-0.726507 [-9.0172]%**
SP (-3) |-0.048652  [-0.97816] -0.091607  [-0.70256]  |-0.744578 [-7.9579]%**
SP (-4) |-0.057026  [-1.06029] 0.010780 [0.07646]  [-0.551934 [-5.4553]%**
SP (-5) |-0.080886  [-1.44724]* 0.057392 [0.39171]  |-0.451189 [-4.2915]*%*
SP (-6) |-0.050268  [-0.88680] -0.104854  [-0.70562]  [-0.494307 [-4.6357]***
SP (-7) |0.067261  [-1.19400] 0.015172  [0.10274]  [-0.300343 [-2.8343]%%*
SP (-8) |0.059592  [-1.07998] 10.042359  [-0.29283]  [-0.205821 [-1.9829]**
SP (-9) |0.010184 [ 0.19267] 0.016265 [ 0.11738] -0.173156 [-1.7414]%*
SP (-10)]0.000132 [ 0.00274] 0.056292  [0.44576]  |-0.027091 [-0.29897]
SP (-11)|-0.001578  [-0.03765] 0133121 [-1.21146]  [-0.088004 [-1.11608]
SP (-12)-0.028142  [-0.92595] -0.056658  [-0.71111] -0.099581 [-1.7418]**
c 0.001769  [-2.28517**  ]0.000216 [0.10633]  |-0.001933 [-1.32799]*
R-squared | 0.068165 0.204809 0.379116

—

F‘ o

{7

W4 4-5 7 > F USSP S FIREPF > WEX NP RGEMF S P F L

PE A U BEFAHEF > aXFFHSC MAF 11550 ¢F EENL >
INZPHYOP p ALEENAF LI THNE S 2P EFHFE v BT
mH AR REE
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% 4-5 F@(c)4% 2 VAR, 118 %
R, SC SP
w3t i T wvalue wiih# T value w8k T value
R, -1 |-0.124928 [-3.2179]%** 1.0.094179 [-1.55435]* [-0.025429 [-0.46156]
R (-2) 10.005094 [ 0.12963] 0.044689 [ 0.72868] 0.081812 [ 1.46709]
R, (-3) [-0.029971 [-0.76624] 0.082254 [ 1.34744]* [0.038296 [ 0.68992]
R, (-4) |0.003831 [ 0.09802] 0.047291  [0.77536]  |-0.049973 [-0.90107]
R, (-5) [-0.047 [-1.20195] 0.108756 [ 1.78217**  [0.035307 [ 0.63626]
R, (-6) [-0.010766 [-0.27569] 0.049942 [ 0.81945] 0.015772 [ 0.28459]
R, (-7) [-0.068485 [-1.7630]%*  |0.118235 [ 1.9503]** [0.063749 [ 1.15644]
R, (-8) |0.005168 [0.13333]  |-0.018332  [-0.30306]  [-0.003107 [-0.05649]
R, (-9) [0.063502 [-1.6525]**  10.071303 [ 1.18892] 0.070676 [ 1.29604]*
R, (-10) |0.053256 [-1.38956]*  |0.069030 [ 1.15408] 0.008671 [ 0.15943]
R, (-11) ]0.017322 [ 0.45513] 0.026065 [ 0.43883] 0.020841 [ 0.38589]
R, (-12) [ 0.019746 [0.52683]  |0.007756 [-0.13259]  [-0.007187 [-0.13513]
SC (-1) [0.035370 [1.46119]%  |0.542631 [-14.364]*** [0.259486 [ 7.5538]***
SC (-2) |0.055745 [ 1.9598]**  10.416239  [-9.3762]*** [0.235339 [ 5.8301]***
SC (-3) |0.002094 [0.06825]  [|0.333104 [-6.957]%** [0.226183 [ 5.1952]***
SC (-4) | 0.004005 [0.12533] * |0.299764 [-6.0109]*** [0.110794 [ 2.4433]***
SC (-5) |0.033349 [1.02196] ~ |0.266226  [-5.22751%** [0.112020 [ 2.419]***
SC (-6) |0.060662 [ 1.8377]**  |0.301525 [-5.8529]*** [0.044212 [0.94381]
SC (-7) [0.090986 [ 2.7606]*%* 10.256521  [-4.9869]*** [0.002555 [0.05463]
SC (-8) |0.057912 [ 1.7809]**% 10.236227 [-4.6548]*** [-0.019268 [-0.41754]
SC (-9) [0.007296 [0.23127]  |0.204897  [-4.1616]*** [-0.018311 [-0.40901]
SC (-10)[-0.01214 [-040109]  |0.078113  [-1.6536]** [0.023223 [ 0.54065]
SC (-11)]0.045631 [1.6516]**  |-0.129875  [-3.0120]*** [-0.039208 [-0.99999]
SC (-12)[-0.013657 [-0.57666]  |-0.018105 [-0.48983] 0.004432 [ 0.13187]
SP (-1) |-0.052259 [-2.2006]** 10312568 [ 8.4336]*** |-0.481937 [-14.301]***
SP (-2) [-0.040555 [-1.444071% 10333777 [ 7.6154]*** |-0.366921 [-9.2068]***
SP (-3) |-0.024984 [-0.80954] 0.285078 [ 5.9186]*** |-0.220706 [-5.0393]***
SP (-4) |-0.025783 [-0.80549] 0.314049 [ 6.2866]*** |-0.159136 [-3.5034]***
SP (-5) |-0.019018 [-0.57560] 0.263323 [ 5.1068]%** [-0.129059 [-2.7526]***
SP (-6) |-0.059423 [-1.7825]%* 10247103 [ 4.7494]*** |-0.116576 [-2.4642]***
SP (-7) [-0.089774 [-2.6915]%** |0.270194 [ 5.1905]*** [-0.079034 [-1.6697]**
SP (-8) [-0.052517 [-1.58104]*  0.198525 [ 3.8295]*** |-0.01412  [-0.29954]
SP (-9) |-0.045467 [-1.398441* 10214015 [4.2178]*** |-0.043888 [-0.95122]
SP (-10)-0.030614 [-0.98377] 0.196300 [ 4.0418]*** [0.021453 [ 0.48577]
SP (-11)|-0.031448 [-1.10188] 0.063554 [ 1.42682]* [0.001326 [ 0.03273]
SP (-12) 0.006654 [-0.27861] 0.014982 [0.40195]  [-0.05744  [-1.6948]**
C 0.000428 [ 1.7892]**  |9.55E-05 [-0.25591] 1.60E-05 [ 0.04727]
R-squared | 0.056497 0.220757 0.205293
(D AHE £ 2002/10/08~2007/08/3 5 8 (= )
FRIERA-1 7 g R § R X3 - § AR L el o> $HRpI S A Sgn g L

BFAar e iRE A SP R g
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-

RlEF g ek BB ?

w FIOHE o

FR gl i o
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TR ERI(A) Y = F et R ol
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»iv,%gpﬁwﬁﬁ'#ﬁomﬁﬂ otk 4-7

S EAFY R R iR e

S RAFP R G

F4-6 FFHE(-)AFTLHEBATEES
v RT 5 & m%ﬂ. BcA7 3
Period S.E. RT SC SP
1 0.013332 100.0000 0.000000 0.000000
2 0.013512 97.66008 0.722165 1.617751
3 0.013527 97.45869 0.896138 1.645169
11 0.014505 88.71310 6.207122 5.079781
12 0.014638 87.14424 7.241033 5.614727
™ SC & | eh% R BATiE
Period S.E. RT SC SP
1 0.019345 23.15667 76.84333 0.000000
2 0.022470 19.12412 72.99898 7.876897
3 0.022790 19.37044 71.02889 9.600667
11 0.024370 21.59210 66.19642 12.21148
12 0.024929 20.92752 67.19058 11.88190
v SP & g ihsg B BT iE
Period S.E. RT SC SP
1 0.016916 12.36000 7.188324 80.45168
2 0.018658 10.34278 6.981736 82.67549
3 0.019082 11.28816 8.788531 79.92331
11 0.020094 12.70291 13.12910 74.16798
12 0.020394 12.67727 15.32249 72.00024
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%+ 4-7 ?;Eﬁi%i"“i%ﬂﬂziﬁﬁ’%f‘%%
™ RT & f % & 872
Period S.E. RT SC SP
1 0.01594 100.0000 0.000000 0.000000
2 0.01600 99.27075 0.083653 0.645596
3 0.01607 99.18603 0.170548 0.643426
11 0.01644 95.37155 2.360497 2.267949
12 0.01646 95.29030 2.442206 2.267493
12 SC 3 F ch% B #dr iz
Period S.E. RT SC Sp
1 0.04179 15.89143 84.10857 0.000000
2 0.04341 14.99730 80.39783 4.604871
3 0.04380 14.73509 79.11638 6.148532
11 0.04629 14.68259 76.42203 8.895382
12 0.04657 14.78163 75.96650 9.251867
™ SP & | h% R BdTE
Period S.E. RT SC SP
1 0.02999 10.61562 27.04699 62.33740
2 0.03538 9.611522 19.69853 70.68994
3 0.03555 10.03912 19.92777 70.03311
11 0.03686 10.16867 22.22613 67.60520
12 0.03758 9.860082 24.35261 65.78731
#48 SH(C)AF T HBEHEITIELESE
" RT & 7 ch% & 7z
Period S.E. RT SC SP
1 0.008141 100.0000 0.000000 0.000000
2 0.008222 99.51238 0.092789 0.394827
3 0.008224 99.45887 0.145806 0.395323
11 0.008335 98.10367 0.976495 0.919838
12 0.008347  97.81675 1.249030 0.934225
™ SC & 7 eh% R BdTi%
Period S.E. RT SC SP
1 0.012705 38.44701 61.55299 0.000000
2 0.014036  33.03981 62.11382 4.846370
3 0.014083 33.38190 61.78684 4.831258
11 0.014281 33.62905 61.00209 5.368854
12 0.014345 33.59374 60.81789 5.588369
™ SP & pochs% R BT
Period S.E. RT SC SP
1 0.011552 23.90869 2.860752 73.23056
2 0.012613 20.19679 4.100503 75.70271
3 0.012681 20.78118 4.163673 75.05515
10 0.012835  21.47271 4735627 73.79166
11 0.012875  21.62990 4.808112 73.56199
12 0.012885  21.67306 4.866720 73.46022
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BB T R R A AR FaplcE g AR AR o f R

% 4-9 %A FpFi e 4R Y 5 ARMA-GARCH #-3) » 47 % %
@ fF(-) EEFA()
ASC ASP
R -1.044%%* -0.478%**
(0.034) (0.095)
) 7,817
(R) -
(2.224)
-0.665%**
D, x(R,) —
(0.142)
2 ~14.540%** ~18.823%x
D, ><(RI )
(1.581) (2.607)
. 0.001%** 0.000006
’ (0.0002) (0.00057)
-0.0007
a, —
(0.00084)
R? 0.427 0.313
N 1489 1489
DD4EEP B RE A (2)***% b 1%PREE R TR R
7 tts%mz;ngt%fwwm P RE b 10%PRF KT S I F -

FRL A 410 R FAC)TER AT FARULT
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ASC ASP
20.059 1155
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) 220,353 7.357%*
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oxR) 0520% | 0.645%
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: 2521 5%
Dix(R, ) (6.523) -
. 20.008%** 0.0038%**
(0.001) (0.0017)
. 0.009%#* L0.0045%*
(0.002) (0.002)
R? 0.076 0.196
N 523 523
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BER 412 APTUFR A5 B Al RkpE > §aRIFRC) PR R
R T ] G R E R o) Ry R T R L)
#g 17 Shefrin and Statman(1985)#7# ! s »% % (disposition effect) * £ F + £ 7 &
T A B4 % e o @ 2 ARy fRfE s Lest o § et ARt f
SERP R IAPM AARTFTALGRE FTAHT RS ROKH o B ¥kt WE
JARGE BT A G AROT R R T RS R A R ] 1R
BT R HTF L 6 B A f kR O RS e
PE AT PR T A BT R e o

AAr A 4120 5 FIFERIFAR > A AR Bl RS TR HE Y
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TG e RE A FApET M AT S5 PRASAL > N R AL
R VY SEASE S NG MG HT B AL D e P 1 T R

O R LR S P R o

20412 Al HAST o FR R FRE S G(C)

R, <0 R, >0
(45 8 %) (4 8 %)

ASC >0 ASC =0.00818~(-0.05675)
SEp T 5

ASP <0 ASP <0

ASC >0 ASC <0
2

ASP =(-0.0007)~0.0591 ASP =0.0036~(-0.038)
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PRaq B S 2 b e 5 55.9% 0 f IR P & A Of FER S} R R
B0 e o FAENEH SRR ER(SCT) ) AR B BN A RLE  dorp B Pk
2480 H 1 H R E(Call)ing FiRsp sk A pE o PR L B S 5 36% 0 A
FRAEQCa)g KA PP WP AT S L 64% ) FE F TS BT B
(SP™) > ZAFF MR 5 38% > @ § § 1R RERGFFF > TP 2 5 4
52% o

FRFEFGSE RO E RPN BT e M5 R HRE
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FHRERGE LT EMF TIRPDIR ST T E S F 30 40% 0 A AR E S f

WP RAREE D B FPAEA A T (RS § 40 65% 0 AT bR

BRAR O 5 B 0 S R R Kk P A -

% 4-13 *ﬁ%*ﬁwf’ﬁﬂ IR F A IR K

§£$W$ | EARP LR AR
scC* 5472896 sC* i 36% ASC* E 28.63% ASC**E 20%
on §6L7196 sC— é 64% ASC™ é 74.97% Asc—-é 83%
SP* 5495396 SP* i 38% ASP* E 37.32% ASP**E 28%
SP- 5559496 SP— f 52% ASP~ E 65.26% ASPE 81%

=) SC (ASC™) 2 F (%5 R)>0 pF > M S B engf 4 45 o

(2) SC™"(ASC"): % 5% v § I H(RH )Y > By WP F 2 g4 455 o

(3) SCT(ASC™)5 # et (e B)<0 pr » sup 4R 5 0 el 3 b5 o

(4) SCT(ASC™ )5 S%enf v f fEHH(RHR)7 > 3 P L1 i 4 g

%4142 24155 F ~ §RESESEEHTHPIOPL > B EFLT I G
ﬁ’%ﬁ%%ﬂﬁﬁ%?i%*$W$*ﬁgﬁﬂ@%§’fEM1H1¥4$E¥
AR R E - TR o A F B RN L v R E EONER P F e B E R R A
PR A5 4D SHFIAM A A5 ODRRIEF LA - F EHFEEFE LD
R TR BT € 50% 0 AEE P EEMF L e P BEF 0 AT
REFFLF-PTFr B EDT 2 TG F RER DR BFEREE S

BER TP LI T L 61% A s NS F LT L 7497%(R 4

4-13) > ¥ L F R ARTHEGEFP O FPF S L B g gt o
415 5 RN ERFEHHPFART ST A4S EFR 0 F 3B

TEORBEE LY L 2HERFPIFHEFOL BT 20 2 F ksl o
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% 4-14  F EfE R S £ (ASC)$HHR P 5 ch

i =1 i =2 i =3 i =4 i =5 i =6 i=7 i =8 i =9 i =10
ASC*  0.026** 0.0003 0.013  0.0008 0.019% 0.017 -0.017 0012  0.015 -0.009
G (0.012)  (0.010) (0.010)  (0.010) (0.010) (0.011) (0.011) (0.013) (0.013)  (0.010)
PR 41.18% 49.75% 50.34% 53.0%  49.06% 51.03% 48.97% 51.04% 50.94%  53.1%

ASC*

ASC™ 0.006 -0.013  -0.003 0.035**  0.005 -0.014  0.003 0.015 -0.025%*  0.021

G (0.012)  (0.015) (0.017) (0.015) (0.016) (0.013) (0.015) (0.011) (0.011)  (0.016)

PR'ASC, 61.13% 52.31% 51.38% 48.82% 52.91% 50.77% 52.92% 50.77% 50.87%  48.62%

L =a+ [ASC! +¢, . o
(D) 4-14 e G R BASC Q)FE, S HREAL 5 Q) 4 1%¢08g ¥ -k %
u=a+BASC +¢

THY YA T b %A E KT Y FA T A 10% B E kBT E @

PR' :P(Rm>0|ASC>O) P EEER S E S P B F D F (S

ASC*

PRI =P(R.; >0[ASC <0) s F feHa%s s /¥ ksl ofsd o

ASC™
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40415 §EHE R E(ASP)HEM S P

i =1 i =2 i =3 i =4 i =5 i =6 i =7 i =8 i =9 i =10

ASP*  -0.124***  -0.032** 0.068*** 0.007 0.024*  0.0097 -0.0002 0.048*  -0.005 -0.005

o 0.021)  (0.015)  (0.016)  (0.014) (0.014) (0.015) (0.013) (0.02)  (0.014) (0.014)

PR! 98.59% 40.89%  49.25%  49.55% 51.06% 49.75% 48.44% 50.45% 50.15% 48.24%

ASP*

ASP™  0.299%**  .0.33*** .(0.068 0.084 0.026 -0.065  0.018 0.16*** -0.084 -0.053

o (0.056)  (0.073)  (0.053)  (0.054) (0.056) (0.062) (0.070) (0.057) (0.058) (0.050)

PR’ 7.72% 56.97%  49.95%  49.65% 50.25% 50.15% 50.75% 50.65% 48.65% 52.36%

ASP™

L. R =a+ BASR +4 | .
D) 4 415 a3k (2) PR, =P(R,; >0[ASP>0) 5 ¢ fit ¥
R.i=a+BASP +¢,

Y

RHELLE EPE L opFG) PR =P(R, >0[ASP<0) i § ek L i &

#4-16 12 % 4-17 2 EFEEHH A DL & f o R EFHEPF OPE > R4
ELPHERH R L f B 5% & 100 £ A5 E EEED B
AAAEROBEPE > PP I 63 AP LA 416 T UFR 0 E BN
AL T e REEHNFEMI TP REAREE L1588 €7 EF D

LAPRE oA F R AREHA LB Df e Rb P RIRE GIEH o B TH ARG [ #

wom @G %3 FEINEF DT RIHPAEFHEFIAM L EFODRR 3
foo e
FALE 41T F YR RAL IO o B o FTEM X RGP RO

Foay R REEAL AN v REPF GRS LY PEPIE LD o PR F

Fo2ZBRBPRT R EEMEEI SO IIMEFIr R
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%416 NSRS RE L HE RS OR T

i =1 i =2 i=3 i =4 i=5 i =6 i =7 i =8 i =9 i =10

ASC*™ -0.019 0.119 0.047 0.186 0.24 0.264 -0.74 0.41%* -0.108  -0.525

G (0353)  (035)  (0.514)  (0.497) (0.285) (0.451) (0.452) (0.215) (0.216) (0.457)
PR ..  37% 47% 47% 58%  37%  52%  58%  52% 54%  56%
ASC™  -0.045  -0.005  -0.105* 0053  -005  -0.02 -0.024 0.103* -0.08**  0.02
G (0.053)  (0.065)  (0.053)  (0.041) (0.05)  (0.03) (0.043) (0.053) (0.039) (0.043)
PR! 76% 53% 46% 60%  59%  47%  47%  58% 47%  48%

ASC™

. * b v Rt+i ZOH'ﬂlASCtJrJr +& i . . B
(1) £ 416 ha s " @ PR_. =P(R,;>0|ASC >>0) 5 § {1+
R. =a+ BASC, +¢

HREE LR S L Do) PR =P(R,>0ASC <<0): § i es L

ASC*H

AR A A S

% 4-17 F RS RS EHWP S PR E

i=1 i =2 i =3 i=4 i =5 i =6 i =7 i =8 i=9 i=10

ASP™ -0.040 -0.007 0.050 -0.003  0.069 -0.036 -0.026  0.010  -0.038  0.035

c (0.046)  (0.034)  (0.068) (0.030) (0.051) (0.056) (0.024) (0.063) (0.058) (0.062)
PRI, 97% 25% 51%  50%  54%  48%  38%  57%  48%  46%
ASP™™  1.057*%* 0513 0116  0.185 0.045 -0.176 -0.05 023  -0.40** 0.10

c (0.25)  (0.346)  (0.148) (0.158) (0.179) (0.028) (0.018) (0.188) (0.175) (0.123)
PR! 23% 61%  48%  57%  44%  47%  51%  51%  49%  51%

ASP™

—atBASP v
i (l) % 4-17 505 R.i 2 t__ t
R1+i =a+ﬁ1ASPt +8t
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£ 4-18 % 4-19 L EREHFTHEP I PBEE 3 B34 414 18 F T &
F8 0 ERERORENERBLHRE D B B84 418 §¥F R RN
SRR BB R R AT LR e § RN
FARAEYT 50% 0 5T H 28 G SO.14%:nie S L AR . F Y RN L E o H

PRI H e A oe MU T E - AR el g gRaE S8% 1 F o

LA 419 SR EFHEEMIORT S SRR MR S
BF e PREM G F T KA P VR R R I T g v
FEREAM N IR THARLRS caF FRRFSL AP A7 ERES F
HRRCPU)DF R o A IR EEPF MR P S 20 R

PR G RS SHA EHEFEMIF h oMo

2418 F RN SRR S R

i=1 i =2 i=3 i =4 i=5 i =6 i=7 i =8 i =9 i=10

SC.* H0.022%F%  L0.024%FK  0.020%FF  .0.030%FF  -0.028%F*  .0.035%F%  .0.036%F*  -0.031%FF  .0.028%F  -0.022%%
c (0.009) (0.009) (0.009) (0.009) (0.009) (0.009) 0.009)  (0.009) (0.009) (0.009)
F)F?;C+ 48.69% 50.14% 48.620% 48.14% 49.68%  48.14%  47.79%  4848%  46.62% 48.0%
SC,” -0.047 -0.036 -0.027 -0.021 -0.025 -0.028 -0.020 -0.058* -0.045 -0.042
o (0.031) (0.031) (0.031) (0.031) (0.030) (0.031) 0.031)  (0.032) (0.030) (0.031)
F’F{;C, 61.0% 58.51% 58.51% 57.62% 5851%  59.22%  58.51%  59.93%  59.22%  58.16%

=a+ BSC" +¢ .
F (1) & 4-18 a2 X% 2“ ?sct ' @ PR, =P(R,>0[SC>0) (3)
dq=a+pol +é

PR, =P(R,; >0|SC<0) -
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£ 419 f RN AR P S g

i =1 i=2 i=3 i =4 i=5 i =6 i=7 i =8 i =9 i =10

SPt+ -0.038***  -0.03%*  -0.039%**  -0.045%** -0.038***  -0.046*** -0.046*** -0.045%** -0.036%** -0.036%**

o 0.013)  (0.013)  (0.013)  (0.013)  (0.013)  (0.013)  (0.013)  (0.013)  (0.013)  (0.013)
PR;W 49.75%  5123% 5032 49.19%  50.18%  5039%  48.91% 49.26 4933 50.11%
SP,~  -0004 0026 0013 0.0007 -0.003 -0.004 0.015 0.0297 0.016 0.002
G (0.003)  (0.003)  (0.034)  (0.033)  (0.032)  (0.033)  (0.031)  (0.034)  (0.034)  (0.033)
PR;Fr 56.0%  55.81%  54.77%  55.11%  57.89%  53.55%  5546%  5823%  54.77%  53.55%

=a+ RSP +¢ _
(1) £ 419 a8 R fisPie @ PRy, =P(R, >0[SP>0) (3
R. =a+BSPt +¢

PR, =P(R.;>0[SP<0) -

#0420 12 £ 421 ZEFEHFE ARG EHFPF OB B E L R
w18 5% A TERED S iR A RO PREE > IR g

BRI A 420 P B E § SR R HREP I L] L

.)m
\):\
o
’ﬁf
g

AR E AR T F 6B E L AN o E T R
TR

EE SRR TN IR TR SIS S B U T ROy O

REABFERPBEGFY BRI FL vl ®M k-
2421 ZEsh f AR S R F o B S S ER B 8 1IR3

WFS S LG K OBY 0 SRR At end R (Pu) S P kT M R
Wit o4 F RARG G R # T REEP T PN GRLHE

Bk R R P SRS 6 G DM
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43

#0420 B FORE R EEE S R T
i=1  i=2 i=3 i=4 i=5 i=6 i=7 i=8 i=9 i=10
SC,” 0006 0002 0002 -0.003 0001 -0018 -0.007 -0.005 -0.011  -0.010
o (0.022) (0.022) (0.023) (0.024) (0.019) (0.022) (0.021) (0.021) (0.023) (0.023)
PRI... 36%  41%  40%  38%  39%  42%  37%  42%  45%  48%
SC,~ -0072 -0.038 -0.186 -0.165 -0.168 -0.177 -0.107 -0.208 -0.228*  -0.14
o (0.116) (0.138) (0.129) (0.137) (0.11) (0.139) (0.112) (0.131) (0.126) (0.129)
PRI..  55%  59%  61%  58%  S58%  64%  5T%  58% 6%  50%
) ‘ R AR ) PRI =P(R.; > 0[SC 550
E L 420 o N % - ( _ > )
o (1) % 420 i Rg= +BSC. +& sct t+i > | >
%421 AP RTHHFP S ORT
i=1 i =2 | 38 i =4 N i =6 i =7 i =8 i=9 i=10
SR 0024 00009 000001 -0.029 0.0003 -0.018 0.0014 -0.0012 -0.006 -0.019
c (0.05)  (0.05)  (0.054) (0.05) (0.043) (0.043) (0.045) (0.042) (0.05)  (0.05)
PR,.  37%  50% 4% - 43% A% 41% - 39% 42%  44% 4%
SP™ 0431 0227 0134 0212 00003 0057 0114  0.132 0060  0.163
o (0.153) (0.151) (0.159) (0.152) (0.152) (0.152) (0.138) (0.155) (0.164) (0.154)
PR, 48%  57%  55%  56% 55%  51%  59%  60%  47%  53%
=a+ ﬂ + +& ;
(1) 4 421 e f 5 R SET TS o) PR = P(R, >0[SP>>0) )
=a+ — +
R "7 TASRT T
i
PR, =P(R,; >0|SP<<0) -
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H0440HE4BEF R EFESEEHARFMI BT 4 42279 1

Rpw R ERS AN S RPARFPE > D 20 P L0 RH DT
W AR g L R R AP 5 R BT RSS2 0 AR S

~2

WEHARFPAL LG DB F > R AT 10H218x g+ f o Ka

ﬂ\ﬁ

B 20 wﬂ.’_@’f«.g:;m ¥ oMEDARED 2 2o FR i BHESAY 0L ¢H

BRI F HE P B f e RE P BFER G HE D oM

%423 SPREHIS e REEHAMEMIABE > T UFRG BEEE
B R REEEN O Y B TRHAFREMIOERE TP FREL DAY
EHFML v R ng FITHE LS 0D ESHIAFRPFAL [ 2 FBE §RE
Henf o RED EHAFHPABEF IR e BT - &Aoo F BEEORFER
RETEY  RIT G RS A A ERS R RS SR L B

VAR #7312 GARCH Al ch @ g - R > » B3 2 }g 'F—l 2SR e

%422 PHEFHESGEHIHFMFFORE

i =3 i =5 i =10 i =20 i =40 I =60 i =80

ASC+ 0.038 0.0436 0.04 0.0134  -0.188*  -0.48*** -0.579%**

G (0.033)  (0.0446) (0.059) (0.084) (0.112)  (0.128)  (0.145)

PAR| . 5513% 53.10% 54.72% 5531% 53.50% 52.18%  55.13%

ASC- 0.0094 0.036 -0.049  -0.025  0.127*  0.24%**  (.27***

G (0.0238) (0.0284) (0.0397) (0.056) (0.0756) (0.089)  (0.104)

PAR. 49.95% 50.37% 51.43% 54.10% 53.43% 52.59%  52.38%

AR . =a+ BASC.' +¢
a0 (1)4 422 o &g R PASC, ‘@ PAR!_, =P(AR

- >0/ASC >0) (3)
AR . =a+BASC, +¢

t+i

PAR! _ =P(AR,; >0[ASC <0) -

ASC™
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%\' 4-23 \g\ *ﬁﬁ;%%, E.‘,}H. 9 ﬁ!—. l;]ﬁul & m _‘;gl_z

i =3 i =5 i =10 i =20 i =40 i =60 i =80

ASP+ 0.022 0.0066  -0.0067  -0.053 -0.18  -0.39%** (. 47%%*

G (0.037)  (0.048) (0.065) (0.0899) (0.117)  (0.14)  (0.162)

PAR! . 51.66% 51.04% 53.53% 55.09% 53.85% 52.81%  53.95%

ASP- 0.0138  0.0257  -0.0092 -0.0072  0.107 0.26**  0.359%**

o (0.03)  (0.037) (0.051) (0.0735) (0.102) (0.116)  (0.1347)

PAR!  53.51% 5247% 52.68% 54.95% 53.09% 51.96%  53.61%

AR, =a+BASP +¢
D(1)% 423 cha 04 R FAsk ' () PAR!

e =P (AR
AR, . =a+BASP +s

>0|ASP >0)(3)

t+i

PAR!  =P(AR

ASP™

>0|ASP <0) -

t+i

LA 42484 425 LR RO A e REZHAIRFEM T DRE
APRBEEDL AL e SRR DS%RIEA 25 100X B4 424 F U F R

ERESRmgar BF 0 A TRHAFRPI OB IREE > R LAY 40

DREAEF Lo adBFRT L8 2RAT LR o d 2 BHREFRERED
B EHIFHEPFORE A LF AP I EOYFS MO LHF L e R

FBIER § Y 2IE A IFREBE X o

R A 425 0 R ERIZ L & e R5 R H P F ORE pEY A
T E R ARG LR R R RR 0D BP0 B F 40 LR
P BEFO e BF A plER AT R HEEEHAFEPORTE - BD

FHAT {5 IRLEE e o
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#2424 § ARG HERRELHIMHP S ORF

=3 =5 i=10 1=20 i =40 i =60 i =80

ASC++ 0.060  0.067 -0.023 -0.105 -0.335* -0.543** -0.687**

G (0.065) (0.088) (0.10) (0.145) (0.195) (0.267)  (0.27)

PAR ..  57%  53%  56%  51%  49%  46% 47%
ASC--  0.025 0054 -0.019 0050 0.163  028* 022

G (0.046) (0.050) (0.064) (0.085) (0.120) (0.138)  (0.156)
PAR! 51%  52%  57%  58%  51%  53% 48%

ASC™

AR . =g+ BASC ™ +¢ .
(1) £ 424 cha Re PASC, ‘) PAR!_.. =P(AR_; >0JASC >>0)(3)

AR . =a+ fBASC, +¢ aser

PAR! . =P(AR_; >0JASC <<0) -

%425 FEEHHE G S L e 6 R HAFRPTF ORE

i =3 =5 i =10 i =20 i =40 i =60 i =80

ASP++ 0.071 -0.01 -0.058 -0.24  -0.432%*%  -0.538**  -0.586%*

o (0.074) (0.097) (0.116)  (0.16)  (0.197)  (0.261)  (0.290)

PAR! 50% 54% 51% 51% 50% 50% 50%

ASP**

ASP-- 0.048 0.078 0.056 0.182 0.263* 0.403**  0.490**

G (0.055) (0.067) (0.092)  (0.117)  (0.148)  (0.186)  (0.192)

PAR! 53% 19% 55% 57% 49% 54% 51%

ASP™

AR . =a+ BASP™ +¢ .
(1) & 425 a3 R AnSh '@ PAR,. =P(AR; >0[ASP>>0)
AR ., =a+ BASP T +¢,
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426103 2427 3§~ p EEHEHAFEM T OPE L 4267 UFR

FRRERLIERE @ a T A RHPI AP BEFIEF > LI E 60 Bl
1§ﬂﬁﬁ@mﬁ%%@’hﬁ«ﬂpﬁﬁ 424 ¢ i FEREHRART o 4B
BREESL LB R RA LD AR SHLBREHIFRMIAL D 5 DA

FRE VLRSS AAEMIRIRE S G

LA 427 P FHER . NSOl LA 2 PR T A BRI G

Byl
&

FERE LA G200 I 40T §HAFRMPIAL D o B EMI o A § N

W
w

BeEnp B AR BF 0D EREHIMAFPALEFL » PRT R

- IR o FC R ) T AN RS AR A BRI S -

# 426 G EFEHIFRPFORE

i =3 i =5 i =10 i =20 i =40 I =60 i =80

SC+ 0.009 0.007 -0.003 0.017 0.016  -0.202*** -0.102**

s (0.011) (0.013) (0.018) (0.026)  (0.033)  (0.041)  (0.047)

PAR! . 53.62% 51.45% 52.61% 5522% 56.09%  55.07% 59.49%

SC—  0.0432  0.104*%* 0.175%** 0.364*** (0.478*** (.586*** 1.069%**

s (0.037) (0.047) (0.062)  (0.090) (0.133)  (0.133)  (0.153)

PAR!  50.10% 52.30% 54.45%  55.00% 47.73%  46.28%  40.98%

SC

A +BSC" +
(1) % 426 250 5 Rt+| a ﬂ] &
ARt+i =a+BSC™ +¢

&) PARL, ~P(AR, >0SC>0)

PAR,_ =P(AR,; >0[SC<0) -
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%427 FREHEIHEPF DR

i =3 i =5 i =10 i =20 i =40 i =60 i =80

SP+ 0.0196  0.020 0.0283  0.103***  0.151*%%*  .0.0287 0.107
o (0.0157)  (0.0199)  (0.0266)  (0.037)  (0.046)  (0.059) (0.068)
PARL.  5260%  5033%  51.79%  5486%  55.00%  5442%  59.02%
SP— 0.058 0.073  0.181%%%  (.379%%%  (436%**  (.588%%* ] 268%**
o (0.039)  (0.049)  (0.069)  (0.098)  (0.194)  (0.147) (0.269)
PARL ~ 5258%  5560%  5631%  5577%  50.40%  47.96%  41.92%

- ARIH —Ot+ﬂlSP i
(1) % 427 st “ o PAR,. =P(AR, >(1 SP>0)(3)
"AR , =a+BSP +g

PAR,, =P(AR

SP™

>0[SC <0) o

t+i

% 428 " E & 429 SHHBIZOE A e $FHEEHIFEF T ORE S FB
s s S%enfFiEE 0 £ F 100 £ AT iEFHEEH O A BRPIORE c B4
428 v R F R RSN MRS T B RPN AR T PR T % 20
MEREFRFN] -RBM G DR EEDEM I AT B S EG L EH

WAMEPFARF w1005 TAPMA 2 RS fAPM > XA T2 HF > A

TR RS BT R R F AR 2 PR

% 429 Ay EEEDES Ae] ERFFRERPFOBRE F Y REFS RS
TERE P P n T ERIPREOREE EDPA TR EFLAAN RE L -
FH - F RO RN IR B FNI 0 BRT B ﬁ*wé T el
FEm T %325 107 FIAAM SSHE2F20PR I e R

HME 5409305 40k > 22 SO EAEEFTAPM o
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# 4-28

BB R R R

_21*_
A

i =3

i =5 i =10

i =20 i =40 i =60 i =80
SC++  0.012  0.012 0.041  -0.081%  -0.223%%%  .0.606%**  -0.506%**
G (0.029  (0.040)  (0.039)  (0.047)  (0.056) (0.088) (0.096)
PAR;CH 56% 51% 51% 54% 60% 59% 60%
SC-- 0.187  0.206 0.227 0.065 -0.572 -0.047 1.287
o (0.154)  (0.191)  (0.222)  (0.355)  (0.484) (0.457) (0.529)
PAR  48% 58% 59% 57% 48% 58% 54%
(1) £ 428N AR =atfiSCT +4 @ PARL.. =P(AR,; >0[SC >>0)
AR ,,=a+BSC +¢
(3) PAR__ =P(AR_, >0|SC <<0) -
#4290 dEESEEEEREFRERPF BT
i =3 i =5 i =10 i =20 i =40 i =60 i =80
SP-++ 0.050  0.061 0.107 0.013 0.181  -0.735%*%  _(0.509%*
G (0.066)  (0.087)  (0.090)  (0.09)  (0.120)  (0.203) (0.212)
PAR_.  55% 56% 49% 54% 62% 63% 64%
SP-- 0.281*  0.350 0.50% 0.197 -0.528 0.0094  2.215%**
G (0.164)  (0.218)  (0.27) (0.38) (0.54) (0.516) (0.614)
PAR,  51% 57% 59% 66% 55% 56% 60%
) by e TOEASP A ap P (AR, > 0]5P 5> 0)

AR ,,=a+pBSP +¢
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it

)

SR EHET T R F ¥R LT 67 E it
B SRER AT GENRIT S e R GRS P o AT BRI $E

BB SR AT § R AT S s R

2430 3 EEIS G R R AT o BIERET B iR o
PR SR R RE RS S 40.61% 0 AR Rl A SR RS
ZREG G OPE A L PP RS D BRI 5 68.88% 0 T U Lg%
Faplicd kpr o ERAED F L g R AL LA e TR P RE LA S A
o A BT BRI S G L T BT RS AR E A T AN e A 7
gt R TR FREFHEERFE S LT R P ERREWPR e B D

SO SR P SR

o
34

FHOFTRALFTEEERIE BESPE
WA A TR f RS B R S Bt g 806 - A
AL A L AREE(RT ) fREE RS R S Dt S 18% 0 f RS

Fm 5 Hh% > BEZR v E_ & 2t 50% 0 73 i@)ﬁu_ R EYpF e 68, 88% 0 4 ARt 1 3F S o

3430 EBFPFAET  FOHHEER) LT F

ASC” ASP” SC” SP*
T ARF(RY) 25.64% 40.61% 66.44% 68.86%
fAFF(RY) 75% 57.91% 77.90% 73.90%
BB AR | 10% 18% 47% 55%
e fFEP(RT) | 91% 72% 82% 81%
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FHAA 431 24 432 RS FMHTER BN RS ESRE J £ 431
FOUEIR o DAFMF RN R OR R R R - ROPFRIT 0 A5 256 U2
O EHFBEFHTRFERL v B L 2 25 8PAF L v FE L a 1)
WPF 2w T - PEHERFSLFE I HF LMY 2 2 2HAY

PEF o Aordpdc R TP SN ERED S FREOREHFAT R - Ko

2432 A0 R FHPHY S REFEREEORE DR 3 0 B4 431D
PRSI P A 62 SO EAIFLIMM LY BRI EFHEFLNM-
AORRARRIE G G HN R OR B E A MI T ARM 0 P AR 16112 % 8 Y
I ETIRE R Rt R 6 - WA A4 T EPE $NER

O hd RS T e IR G D e R E R

% 4-31 AR ARE R RE L (ASC) R
i =1 i=2 i=3 i =4 i=5 i =6 i=7 i =8 i =9 i=10
R: 0.098  -0.202*  -0.05 0.044 0.125 -0.236** -0.139 0.278** -0.241** -0.023
G (0.084) (0.114) (0.086) (0.092) (0.09)  (0.097) (0.114) (0.11)  (0.122)  (0.089)

PASC,;[+ 53.03% 51.17% 49.51% 47.65% 48.63% 49.71% 49.12% 47.36% 48.24% 46.48%

R 034% 0134 0063 0031 028 0171 -0.078 0012 0033  -0.163
o (0.122)  (0.095) (0.12) (0.117) (0.118) (0.112) (0.094) (0.099) (0.083)  (0.12)

PASC,L[ 46.59% 48.04% 49.17% 51.55% 50.62% 49.07% 49.79% 51.96% 50.72% 52.89%

ASCtH _a+181RI
(1) % 431 e 3 Copmn s R
" ASC,,, =a+fBR +é¢

(3)*** T f 1% KT R S A G SYhR KR T A

*2oT e 10%e0kg ¥R & T AR
: @) PASC!. =P(ASC,,, >0|R>o SHFEIF L DR o B R EERR L1 s F(9)
PASC' —P(ASC,, SO0R'<0) 5% m% s f el - § iries B o g s
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#0432 WEPFHE R SRS E(ASR) L
i=l  i=2 i=3 i=4 i=5 i=6 i=7 i=8 i=9 =10
R 0.060  -0.15  -0.07  0.067  0.106 -0.179%* -0.129 0.278*** -0.309**  0.002
o (0.090)  (0.10)  (0.068) (0.072) (0.075) (0.094) (0.115)  (0.078)  (0.102)  (0.089)
PASP,.  4423% 4354% 50.59% 47.46% 53.42% 47.26% 47.36% 49.80%  45.01% 47.16%
RT 0.308%** 0155 0261*** 00198 -0.057 0.193** 0122  0.101  0.098  -0.018
o (0.071)  (0.098)  (0.089)  (0.103) (0.097) (0.088) (0.091) (0.075)  (0.075) (0.183)
PASP,  59.61% 55.68% 46.28% 49.48% 47.73% S50.41% 48.66% 4938%  51.03%  50.62%
ASP..=a+ BR +¢
() 2 432ehay R
ASP..=a+ BR +e¢
(2) PASP.. =P(ASP,; >0[R >0) s 5 & chffin™ » § feiig s £ 5 0 oo
3) Hﬁﬁ =Pz$RH>MR<O wﬂﬁ};ﬁm%ﬂT,gﬁF&%@§§i¢%$
%4332 £ 434 LA 2 A MPEHER BTG EARE B E

BAREY T s 14 5% 0 £ 5

Vodkiin: S

EEESE

EEE S

&%m%éji,l

gidap 04 433 7

G OIS b P E R

588 o
CE

SHE S SYAIRFDLIAAM > @

%434 TSP A HAETERTFSERFERE YR H AR
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#0433 {REAR SR B 85 £ (ASC)H

g_ s
i=1 i =2 i =3 i =4 i=5 i =6 i=7 i =8 i =9 i =10
R 0326 -0.255 -0.335  0.249 0.118  -1.048**  0.040 0.933*** -1.205***  0.009
o (0.302) (0.244) (0.253) (0.277) (0.302) (0.426) (0.43) (0.346)  (0.415)  (0.281)
PASC... 55%  50%  51%  51%  58%  45%  63%  54% 4%  51%
R ™ 0.815 0.048  0.261  0.297 0.774** 0.23 -0.123  0.618* -0.279 0.104
o (0.53) (0.055) (0.488) (0.388) (0.373) (0.319) (0.353) (0.369)  (0.398)  256)

PASC;{,, 41% 44% 54% 47% 36% 48% 47% 62% 40% 61%

ASCy,; =a+BR" +
ASCM =a+pfR ™ +¢

sri(1) 4 433 e % ' (2 PASC! - =P(ASC,;>0|R >>0) 5

RPE LD BT o § RS E ST () PASCA,, =P(ASC,; >0|R, <<0)

TR BT S U TS S

# 434 fRABAFPSF T REE SR 62 (ASP) R

i =1 i =2 i=3 i =4 i =5 i =6 i= i =8 i=9 i=10
R 0326 -0255  -0.33 025 0.115 - -LO41** 0.040  0.933*** -1208***  0.009
o (0.302) (0.244) (0.253) (0.272) (0.302) (0.426)  (0.43)  (0.344)  (0.411)  (0.281)
PASPF;H 55%  50%  51%  51%  58% 45% 63% 54% 41% 51%
R~ 0.083 -0.659 0546 0075 0056 017  0.931*¥** 0373 -0.004  0.454*
o (0.33)  (0.421) (0.477) (0.446) (0.387) (0.311)  (0.276)  (0.289)  (0.253)  (0.273)
PASPFL,, 2% 2%  39%  50%  44% 46%

53% 47% 54% 45%

ASP.. =a+ R +¢
;13(1) 1\434\.11 \‘,V t+i ﬂlRt77 t
ASRH _a+ﬂ1Rt +gt
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# 4-35 IFEPFEHITE R E(SC) R B
i=3 i =5 i =10 i =20 i =30 i =40 i =60 i =80
R’ 0.54%%% L0374%  L0.73THE L074TFRE (. 87H*H -0.142  -0.425%*  0.034
G (0.183)  (0.201)  (0.181) (0.196) (0.20) (0.207)  (0.173)  (0.205)
PSC! 69.59%  69.59% 69.89% 70.90% 71.80% 73.01% 73.82% 73.51%
R 0.793%%%  _0.478%%  0.533*%*  0.362% 0.67*%*  0.68%**  _0.113 0.213
G (0.227) (0.21) (0.223) (0.216) (0.21) (0.20) (0.237)  (0.21)
PSC;(, 73.45%  73.24%  7239%  70.79%  69.83% 68.76%  69.51%  70.04%

(1) T< 4- 35 TR ;T\‘ GSC

ST RS
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=
3 <
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L
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SC.. =a+ R +¢
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t+ T

s % (5) PSC'
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3436 P F T F RN (SP) g A

i =3 i =5 i =10 i =20 i =30 i =40 i =60 i =80
R’ -0.23 -0.40%%  0.40%%%  _(.67%** -0.76%%* -0.38%% (. 49%%k 0.07
G (0.15) (0.16) 0.14) (0.155) (0.16) (0.15) (0.15) 0.17)

PSPF;+ 68.28% 67.47% 68.98% 69.69%  69.79%  72.0% 73.21% 72.21%

R 0.68*** (. 58]#**  (.49%** 0.227%** 0.06** -0.01 -0.03 -0.15%#*

o (0.02) (0.02) (0.03) (0.03) (0.03) (0.03) (0.03) (0.03)

PSPRi(, 7335%  73.99%  72.86%  70.58%  7047%  68.12%  68.55%  70.26%

t+| a+ﬂlRt

t+| _a+ﬂlRt +‘9

Ti(l) & 4-36 h2 5 “ 2 PSP, = P(SP, >0[R >0) s 45 5 1 e
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£ 437 {RBARP ST ORI (SC) g

i =0 i =3 i =5 i=10 i=20 i =30 i =40 i =60 i =80

R 0.36 -0.068 0304  -0.88 082  -1.167 099  -1367*  -0.60
G (0.8) (0.517)  (0.572)  (0.56)  (0.67)  (0.85)  (0.71)  (0.73)  (0.65)
PSCi(H 54% 54% 53% 52% 49% 47% 56% 53% 66%
R~ 2.233%0% 081 -0.29 0.35 1.04 1.08* 0.97 -1.35 1.48%

G (0.60) (0.69)  (0.63)  (0.79)  (0.64)  (0.65)  (0.63)  (1.27)  (0.85)
PSC,L(-- 74% 74% 78% 78% 72% 75% 78% 79% 83%

SC..=a+BR" +¢ ‘
i(l) #437haes AR+ (2) PSC!.. =P(SC,; >0[R >>0) 45 3 &

SCi=a+BR+¢
B ERT o F RS e F () PSCL =P (SCy; > 0|R <<0) 5 & & fm f it

T BN A o o

% 438 BRSO R (SP) B B

i =3 i=5 i =10 i =20 i =30 i =40 i =60 i =80
R™ 0.50 -0.25 -0.37 -1.012*% -1.07* 0.12 -1.15%* -0.29
6 (0.52)  (0.49)  (0.53) (0.53) (0.61) (0.54) (0.52) (0.55)
F’SPF;H 57% 50% 51% 50% 44% 48% 55% 64%
R~ -0.67 -1.11 0.71 -0.27 0.51 0.36 0.48 -0.61
6 (1.17)  (0.83)  (0.98) (0.90) (0.89) (0.75) (1.34) (0.70)
PSPF;,, 73% 77% 74% 73% 77% 74% 80% 79%
SR+i:a+ﬂ1 +++gt

(1) % 4380 G

SP,=a+BR ™ +g
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Variance Decomposition of RT:
Period S.E. RT SC SP
1 0.013332 | 100.0000 0.000000 0.000000
2 0.013512 | 97.66008 0.722165 1.617751
3 0.013527 | 97.45869 0.896138 1.645169
4 0.013650 | 96.36978 1.915539 1.714685
5 0.013735| 96.07237 2.167289 1.760345
6 0.013751| 95.88940 2.195761 1.914834
7 0.014024 | 92.41210 4.528822 3.059074
8 0.014108 | 92.44827 4.526257 3.025474
9 0.014258 | 91.41120 4.459430 4.129369
10 0.014352 | 90.56545 4.402834 5.031714
11 0.014505 | 88.71310 6.207122 5.079781
12 0.014638 | 87.14424 7.241033 5.614727
Variance Decomposition of SC:
Period S.E. RT SC SP
1 0.019345 | 23.15667 76.84333 0.000000
2 0.022470| 19.12412 72.99898 7.876897
3 0.022790 |  19.37044 71.02889 9.600667
4 0.022928 |  19.66606 70.63765 9.696292
5 0.022951 | 19.62785 70.67293 9.699215
6 0.023264 | 21.00089 69.47346 9.525644
7 0.023447 | 20.76130 69.39495 9.843751
8 0.023647 | 20.61462 68.23663 11.14876
9 0.023900 | 21.87968 66.86321 11.25711
10 0.024073 | 22.12958 65.92970 11.94072
11 0.024370 | 21.59210 66.19642 12.21148
12 0.024929 | 20.92752 67.19058 11.88190
Variance Decomposition of SP:
Period S.E. RT SC SP
1 0.016916 | 12.36000 7.188324 80.45168
2 0.018658 | 10.34278 6.981736 82.67549
3 0.019082 | 11.28816 8.788531 79.92331
4 0.019111 | 11.25663 8.979307 79.76406
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5 0.019360 | 11.42548 10.41446 78.16006
6 0.019492 | 11.48094 11.37012 77.14894
7 0.019645 | 11.45826 12.46360 76.07814
8 0.019823 | 11.88773 12.24721 75.86506
9 0.019871 | 12.15591 12.30515 75.53894
10 0.020038 | 12.67998 12.75670 74.56332
11 0.020094 | 12.70291 13.12910 74.16798
12 0.020394 | 12.67727 15.32249 72.00024
e d 1-2 AR T REBATERA L KL
Variance Decomposition of RT:
Period S.E. RT SC SP
1 0.015942 | 100.0000 0.000000 0.000000
2 0.016002 | 99.27075 0.083653 0.645596
3 0.016072 | 99.18603 0.170548 0.643426
4 0.016079 | 99.10561 0.250492 0.643896
5 0.016113| 98.70900 0.602799 0.688200
6 0.016215| 97.67593 1.213968 1.110102
7 0.016246 | 97.30477 1.260916 1.434313
8 0.016280 | 97.05595 1.414673 1.529374
9 0.016326 | 96.53888 1.817519 1.643596
10 0.016427 | 95.45663 2.278465 2.264903
11 0.016435| 95.37155 2.360497 2.267949
12 0.016463 | 95.29030 2.442206 2.267493
Variance Decomposition of SC:
Period S.E. RT SC SP

1 0.041793 | 15.89143 84.10857 0.000000
2 0.043409 | 14.99730 80.39783 4.604871
3 0.043796 | 14.73509 79.11638 6.148532
4 0.044588 | 14.26094 78.53190 7.207164
5 0.044666 | 14.30155 78.32868 7.369769
6 0.045147 | 14.27120 78.36932 7.359479
7 0.045594 | 14.03309 77.74741 8.219505
8 0.045954 | 14.11837 77.17762 8.704013
9 0.046054 | 14.24798 77.02968 8.722346
10 0.046267 | 14.69519 76.42416 8.880650
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11 0.046288 | 14.68259 76.42203 8.895382
12 0.046574 | 14.78163 75.96650 9.251867
Variance Decomposition of SP:

Period S.E. RT SC SP
1 0.029990 | 10.61562 27.04699 62.33740
2 0.035378 | 9.611522 19.69853 70.68994
3 0.035545 | 10.03912 19.92777 70.03311
4 0.035841 | 9.922169 20.73479 69.34304
5 0.035923 | 9.905998 20.95529 69.13871
6 0.036044 | 10.00486 21.29075 68.70439
7 0.036195| 10.32896 21.25253 68.41851
8 0.036403 | 10.23957 21.06677 68.69366
9 0.036455 | 10.27958 21.22134 68.49908
10 0.036499 | 10.25525 21.21339 68.53136
11 0.036859 | 10.16867 22.22613 67.60520
12 0.037582 | 9.860082 24.35261 65.78731

kA 1-3 FE®

ZEAF T R R TR R FA

Variance Decomposition of RT:
Period S.E. RT SC SP
1 0.008141 | 100.0000 0.000000 0.000000
2 0.008222 | 99.51238 0.092789 0.394827
3 0.008224 | 99.45887 0.145806 0.395323
4 0.008234 | 99.21887 0.355119 0.426013
5 0.008239 | 99.18758 0.357307 0.455113
6 0.008262 | 99.09098 0.454109 0.454916
7 0.008273 | 98.82759 0.561252 0.611162
8 0.008311| 98.53520 0.673602 0.791198
9 0.008320 | 98.37791 0.700657 0.921429
10 0.008331 | 98.19418 0.885421 0.920396
11 0.008335 | 98.10367 0.976495 0.919838
12 0.008347 | 97.81675 1.249030 0.934225
Variance Decomposition of SC:
Period S.E. RT SC SP
1 0.012705 | 38.44701 61.55299 0.000000
2 0.014036 | 33.03981 62.11382 4.846370
3 0.014083 | 33.38190 61.78684 4.831258
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4 0.014113| 33.60326 61.52720 4.869537
5 0.014136 | 33.51305 61.33536 5.151584
6 0.014154 | 33.65574 61.19962 5.144648
7 0.014185| 33.65975 61.21302 5.127236
8 0.014199 | 33.72814 61.10087 5.170994
9 0.014215| 33.68075 61.01889 5.300358
10 0.014230| 33.71518 60.89047 5.394352
11 0.014281 | 33.62905 61.00209 5.368854
12 0.014345| 33.59374 60.81789 5.588369
Variance Decomposition of SP:
Period S.E. RT SC SP
1 0.011552 | 23.90869 2.860752 73.23056
2 0.012613 | 20.19679 4.100503 75.70271
3 0.012681 | 20.78118 4.163673 75.05515
4 0.012699 | 20.79472 4.177166 75.02811
5 0.012718 | 20.73645 4.462984 74.80056
6 0.012731| 20.85735 4.491093 74.65155
7 0.012759 | 21.00655 4.657588 74.33586
8 0.012793| 21.28090 4.763468 73.95563
9 0.012799 | 21.28555 4.760432 73.95401
10 0.012835| 21.47271 4.735627 73.79166
11 0.012875| 21.62990 4.808112 73.56199
12 0.012885 | 21.67306 4.866720 73.46022
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bk 2-1 § OB dn R B 5 20 ARMA-GARCH #0321 & 47 5 % - % sp e iy

Dependent Variable: SC

Method: ML - ARCH (Marquardt) - Normal distribution
Included observations: 1489

J6sConvergence achieved after 31 iterations

MA backcast: 0, Variance backcast: ON

GARCH = C(5) + C(6)*RESID(-1)"2 + C(7)*GARCH(-1)

Coefficient Std. Error z-Statistic Prob.
RT -1.043899 0.034335 -30.40358 0.0000
DI*RT2 -14.53982 1.580669 -9.198525 0.0000
C 0.000941 0.000191 4.927602 0.0000
MA(1) -0.377504 0.022980 -16.42748 0.0000

Variance Equation

C 1.60E-06 3.67E-07 4.365334 0.0000
RESID(-1)"2 0.069190 0.006893 10.03766 0.0000
GARCH(-1) 0.924017 0.006096 151.5850 0.0000

R-squared 0.427007 Mean dependent var -3.82E-05
Adjusted R-squared 0.424687 S.D. dependent var 0.016263
S.E. of regression 0.012336 Akaike info criterion -6.146896
Sum squared resid 0.225509 Schwarz criterion -6.121952
Log likelihood 4583.364 F-statistic 184.0699
Durbin-Watson stat 2.105311 Prob(F-statistic) 0.000000
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A 2-2 § RS2 4 3R 0 % 2 ARMA-GARCH B3] A 4.5 % - % S p 8

Dependent Variable: SP
Method: ML - ARCH (Marquardt) - Normal distribution
Sample (adjusted): 2 1489

Included observations: 1488 after adjustments

Convergence achieved after 11 iterations

MA backcast: 1, Variance backcast: ON
GARCH = C(8) + C(9)*RESID(-1)"2 + C(10)*GARCH(-1) + C(11)*RT(-1)

Coefficient Std. Error z-Statistic Prob.
RT -0.477710 0.095211 -5.017408 0.0000
RT2 -7.816934 2.224260 -3.514397 0.0004
DI -0.000731 0.000840 -0.870779 0.3839
DI*RT -0.664585 0.141997 -4.680273 0.0000
DI*RT2 -18.82283 2.606670 -7.221025 0.0000
C -6.20E-05 0.000568 -0.109176 0.9131
MA(1) -0.446671 0.024620 -18.14223 0.0000
Variance Equation
C 2.98E-05 2.96E-06 10.08771 0.0000
RESID(-1)"2 0.157475 0.021433 7.347292 0.0000
GARCH(-1) 0.641037 0.030249 21.19175 0.0000
RT(-1) -0.001942 0.000219 -8.873986 0.0000
R-squared 0.312948 Mean dependent var -1.27E-05
Adjusted R-squared 0.308296 S.D. dependent var 0.014128
S.E. of regression 0.011750 Akaike info criterion -6.177663
Sum squared resid 0.203922| Schwarz criterion -6.138444
Log likelihood 4607.181| F-statistic 67.27632
Durbin-Watson stat 2.013882| Prob(F-statistic) 0.000000
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St d 2-3 § B2 4 HdR P9 S 2 ARMA-GARCH #7445 3 % — % 5 o o

P

Dependent Variable: SC

Method: ML - ARCH (Marquardt) - Normal distribution

Sample: 1 523

Included observations: 523

Convergence not achieved after 500 iterations

MA backcast: -2 0, Variance backcast: ON

GARCH = C(9) + C(10)*RESID(-1)*2 + C(11)*GARCH(-1)

Coefficient Std. Error z-Statistic Prob.

RT -0.059394 0.193413 -0.307085 0.7588

RT2 -20.35326 4.920314 -4.136577 0.0000

DI 0.008664 0.002101 4.123039 0.0000

DI*RT -0.528954 0.271202 -1.950407 0.0511

DI*RT2 25.21535 6.523282 3.865439 0.0001

C -0.007748 0.001333 -5.813542 0.0000

MA(2) -0.333481 0.026172 -12.74188 0.0000

MA(3) -0.436481 0.017890 -24.39825 0.0000

Variance Equation

C 3.34E-05 1.25E-05 2.670364 0.0076

RESID(-1)"2 1.212551 0.165860 7.310699 0.0000

GARCH(-1) 0.384934 0.057540 6.689798 0.0000
R-squared 0.076371 Mean dependent var 6.55E-05
Adjusted R-squared 0.058331 S.D. dependent var 0.044710
S.E. of regression 0.043387 Akaike info criterion -4.610092
Sum squared resid 0.963788 Schwarz criterion -4.520502
Log likelihood 1216.539 F-statistic 4.233514
Durbin-Watson stat 1.648576 Prob(F-statistic) 0.000011
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did 2-4 § FR N9 B 05 2 ARMA-GARCH #0314 45 3 % - % 5 i 9

Dependent Variable: SP
Method: ML - ARCH (Marquardt) - Normal distribution

Sample: 1 523

Included observations: 523

Convergence achieved after 205 iterations

MA backcast: 0, Variance backcast: ON

GARCH = C(7) + C(8)*RESID(-1)"2 + C(9)*GARCH(-1)

Coefficient Std. Error z-Statistic Prob.

RT -1.155181 0.196502 -5.878707 0.0000

RT2 7.357435 3.727743 1.973697 0.0484

DI -0.004545 0.002115 -2.149170 0.0316

DI*RT 0.644730 0.362247 1.779808 0.0751

C 0.003757 0.001742 2.157143 0.0310

MA(1) -0.434326 0.051026 -8.511867 0.0000

Variance Equation

C 1.61E-05 4.47E-06 3.603028 0.0003

RESID(-1)"2 0.436346 0.052130 8.370352 0.0000

GARCH(-1) 0.724092 0.016188 44.72942 0.0000
R-squared 0.195859 Mean dependent var 7.69E-06
Adjusted R-squared 0.183343 S.D. dependent var 0.036311
S.E. of regression 0.032814 Akaike info criterion -4.811988
Sum squared resid 0.553451 Schwarz criterion -4.738688
Log likelihood 1267.335 F-statistic 15.64891
Durbin-Watson stat 1.993394 Prob(F-statistic) 0.000000
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