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Abstract

The subprime mortgage crisis in 2008 triggered panic for global financial and commodity
markets, as a result, investors have increased their gold investment, Therefore gold future
market became a hot investment targets in the market, any fluctuation of the price everyone
cause market concern. The purpose of this study to explore the gold futures price volatility
characteristics before and after the outbreak of the U.S. subprime mortgage. Use U.S. gold
futures prices in 2005 to 2011, set two during the study period, January 1, 2005 to September
15, 2008 set Subprime Mortgage Crisis before, September 16, 2008 to December 31, 2011,
set Subprime Mortgage Crisis after. Using Threshold-GARCH and Component-GARCH
model analysis find that return volatility clustering, asymmetric volatility phenomenon as well
as long-term and short-term fluctuations in price volatility for both before and after the

subprime mortgage crisis exists structure not change.

Keywords: Gold futures~asymmetric volatility- fluctuations ingredients~ Threshold GARCH -

Component GARCH
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—ﬁéa%'f";;}d’-d :‘Pr’ E‘S‘-’S iﬁ” 5' %ég] %'f"ﬁf%ﬁ-ﬁ i—g_ﬁ /ﬁ»@i’o

o % T 46(2009)13 45 £ B GDP + & I i B R GDP 2+t & 5 & & 5 :E
tatk > RELEPS BLMWET(P >~ BB~ S Ahs sik > SF - R
iROLH s AL 2R A B Fo FI* GARCH $2%#4] ¥ 9 CGARCH  #:3
AT E IR AL L RR G A BRI AR R ¢ 2 LB AT R gk o

R RSARINIE R A DS SF L FENiE AL
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Fou R e Eaopleay

AR R A B AR TR £ F P Hek 8 41 1UIEGARCH ROE A §5
FoAY R AR P FRRAFLTIE G AFERL AR 2 HHENZ LB ) AR
Menmm 4 o Kolluri(1981)19#51968# 37 3198042 % 3 F ch & i #2472 3k ol [
ERFHRAAT ARG B ST AEHE PRS2 1% B 1 A
PIEF0%Pics 5 AFESFEN TR £ ERF S LBF G TEL L - &7
%% #12006& Nikoske * 1995277 32004 £ 127 ¢hd FALA 5§ £ 5 A F2 [
OB G B R LA BYRE R BEAAM GEZEFTEST B EFRY

EABEP O F AT HESIIRTEOML TS EY O F £8F #R IS

5 N B (2005)19451985 £ 117 1 2006# 3" o B p chd Adpdich &5 £ 4
Bt B eI BB o 1% Johansendt BF & - B p A w FHCA R A 4T 2 S gyl
FET AP RZFADISM G A FREALEDPFETEPFERE T £ F
EMG YR AR BRI A B PRIV RT IR F A RAEL

EahE) P A A B AT AD PR REFE L SR o

Tkacz(2007)13 9514 1 ® 7s1994 # 1 2004 & F FA4L > iz F A 561218~
240 7 T 5 B AL =R s o MPhillipcurve) S 22 0 A4 F &8
Bttt g ¢ g BB R R R T o G AR AP T
PR &I FHROED - Tk b » TR HCE T TR 2 RE RS
SN ARE S 3 ERPR AT MR L R EEPF AN F s Y

2 BB AR g B oo

Hammoudeh and Yuan (2008)12#31990# 1% 2p 520065 1p # 4| * ¥ % ¢
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GARCH #:-2] ~ EGARCH #-7] 2 & i» GARCH #-7] (component GARCH model,
CCGARCH)¥- A L B R &P A EFF M & g amcd T r g 7 Ea

LIS Sl S SRS S SR ke RE kA T
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=% B3 i

F-8 PrHi

AT HATRELERE £ F(GOLD) » #7 7 # FF 3% 2. 22005#17% 1p 3

2011#12% 31p - #@end p 2 5 T4 > 292 2005#17% 1p 12008297 15p % =t |

B f# :2008%9% 16p 22011127 31p 5= Fh k15 > % p §

AR R
79594 > b & {57 8494 > £ 18084 FAL 0 b & W 18 K T A5 F WP A 2008

£9115p > T & RS AR (1994 mE A2 | FUIF TR FEERE
LY GRAE I ARARER AR AL W REP AR FEP705~ > H

B pO?16p F 5 782545 ~- & 120112127 30p =+ 3

i=5°8
il
H
ol
(0]
o
e
N
=)
%
ki

pm Trading FA4E o

F ORI R P AR e SRR 1R R

Ri =100 x In (Pt/Pt—l ) (1)

PovPu Wi %t 2% t-1 % ang ¥ % (settlement price) > Rez % 48 f &% t =

R IR EEE Y & R IE O

BEZ LR &Y RRpFPIFAERST UFR AEAF 20 LE R

L hen® % (leptokurtic) s e £ 17 MR A Z FSE P h 54 LRR S e
Fmom ERARRE AT A+ ROREFL > @ 2007 & 3] 2011 & KEEEH - > <

FEPFEHPHEPL LA EFTRFR T TP EP L1 0060 £ A
FRJSTIOR ML 2 20 0087 UMM F L2 it food GARPLE 5
FADFHPAS AL FER A O NFERE PR B DGR MRABRL TG - K
H o Fgp % 1 ¢ 7 Augmented Dickey Fuller CADF) -~ Phillips-Perron (PP) ¥ 424

2 Jarque-Bera th = % E DB F-KE TR D P AL R R 7] 5 2 T (stationary )
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AR B E AR AD PR kA R A SR A e eh s 5]
F=f e S RBDIVAR L

pt AT #1 GARCH #3] ~TGARCH #2312 CGARCH #3414+ £ 8 p SR pUid &+

+ - e Mo p s )]
2L F AW P At RT SN R
Obs. Mean. Max. Min c Ske. Kur. J-B. ADF PP.
Enl-l] 1808 007 1033 -78 131 -021 752 1B52%** 4212%* 42 1Q%**
=X Er“ T 959 0.06 3.60 -6.6 1.22 -0.54 4.79 175.9*%**  -31.44***  .31.43***
= E\‘ is 849 0.08 10.33 -7.8 1.39 0.47 9.13 1327*** -28.23%**  .28.21***
WP L LRR*E g 106 cEAFE KR o %% A 7 5% enBE FoKIE o
2.0bs s A8 ; Mean fros T35fic R % £ | SkefrKurs %] 5 i & hfice2 % § (28 J-B
= ¥ it ¥Jarque-Beraiiit & ; ADF{rPP % Augmented Dickey Fuller ( Dickey and Fuller,
1981) -~ Phillips-Perron ( Phillips and Perron, 1988) H 34 T %3 & o
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o8 ERAEILS

A B BCR w0 B A R RREE R R 5 TR AU T 2 i (tationary) B R
Rl ﬁf‘u%ﬁ Pl EARY I S AT EEPFR LS ot PR R
WAl T X D kg% > 4 € B G - R FP Ay ¥ A Augmented
Dickey-Fuller test (ADF # <_) -~ Phillips and Perron test (PP & %) = f8 ¥ {34 2.2
(unitroottest) kk T4 & B 7| F L 5 jm 2 i&{%ﬁ THEIVEE G EI o
kR TR FAZES IR ATRABR BT EFF AT :j‘k.ifa-;z

1 ST S S A

- ~GARCH #%

AET LR P AENF A F S Seh B F LR 5 GARCH (1,1)
#-3] (Bollerslev, 1986) 4 475 £ 8 | ik 45 122 S R 4% > Nelson (1990b) 4p & »
PR R SR 2 TN 4 ARCH sk chB i) 0 Tl A 0F AR

FFPY T - R ﬂi&ﬁ,%% #2.3% (first order autoregressive ) % if it T 3554 - GARCH -

;"J .

A
8t|y’t.1~N(O,62t) (2)
Ri=ap + a1 Ru1 + & (3)
0% = C + age1+ fotu (4)

BV REFUDFEDPHPF o AL P 25 P& FR2ZEE A 5
EER R ot R AT AERHE o (2) R AT A LI T I FRE LT
IRIFEL 0 2 E (%) =00 E (4| Y1) =07t o (3) S #F &9 [ app eh- 1f f
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ww\ﬁ WH TR e (4) R R R AR el B &

% EFRPABRIEEL R AR LA DPE

I A P A E R P Sk d £ R RIR AP AT SR e - T

p o w g 4250 ¢ (first order autoregressive) o H3]4r T

et | P~ N (0,0%) (5)
Ri=ao + a1 Re1 + @Dy + & (6)
0'2t: g+ 0£€2t.1+ﬁ02t-1 + rDX (7)

DX=0p: %W FARas DX=1pF5 LM% FAfsh ki o

= ~ Threshold GARCH %3]

# ARCH # GARCH #i 3l 5 if E R R #ck T s v R Z B n I if 2 R e
For oL e TAEE S TARK ERAEY PR OPE 85 Black(1976) -
Christie (1982) £ Frenchetal (1987) & 3 fria F @ T AFPA S 5 il #7
WA G 7T g 3 F NIRRT 6 B f oo Flene o AR R S G YT A 2 il B
P EFLIR % o Flpt AR g £ Z F1* Threshold GARCH (TGARCH) ( Glosten et al,
1993 ; Zakoian, 1994 ) -4 k473t » % £ ¥ PP F A HI 6 TAE L & TR
A5k d ? SR % 0 b » TR B R BHTCGARCH (L,1) #ia] ik i % 2

7o

R =ag+ ayRe.1 + &t (8>
2 2 2 2
ocvr=ctact o + OWeieta + yDX (9)

if ¢t =0 then wt =1
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if e¢ > 0-then wt =0

HP w2 - BE%EOF a0 273 mran i Blw =1,% g > 0>
a3 F B e AL o P w =00 % (9) AR REEEIEFNEN0 BE
TR L ERY LR WP R RABROEFREL T - oL (6>0) Hid

P AR L o0 AR L (a=0) B BB ERER L atde
2=~ Component GARCH 7]

Mandelbort (1963) f- Fama (1965) ¥ # 3 # R > &R T AF P X P A7)
FALL S ¢ R B K& (leptokurtic) ~ 5 & (fattail) 122 L& £ & (volatility
clustering) = #&#1% » Engle 4#-¥Fiz i 431+ 4 1982 = 3% M1 f #iw BFOE RO R R
4] (autoregressive conditional heteroscedasticity, ARCH ) - Bollerslev (1986) # % {
- R ARCH A 3F E & — Snit p 2N i 21 &rzaﬁl B & B3 (generalized ARCH,
GARCH) > #if SR HBX TSI AL BFI iF KR Hcnlie HigitgR o

Y .
=

A= Cc+acti+ foiu (10)

H¥ g fu] A gL ARCH %% 2 GARCH »c% » An (2006) 47 ) tdf
G h REEN T of<LpE o PP R B EoNVar R)§ - BH & 2 o’ =c/(l

—o—P)> & x (10) ¥ :
%=1 —a—p)* + a1+ f P
= 6 +a (%1 —d%) + B (6%1 —0°) (11)

4 (11) ¥ 4 GARCH {3 chig 2 $ B 8 (0%) > & otf<l LB T ¢ ABig2
$PHot P NP EL - VT A SRR A AR LRI E Y TEMIOHE K
TR OF PR L E I %0 1993 & Engle and Lee #% ) 5 Component GARCH
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(CGARCH) » -6 12 % § 3¢ e » AT YA 1325 £ 9 SEPH I L 85 a4 &2 290 f o

AL S
= o +a(u —o1) T8 (%1 — qra) (12)
pr=c+poutu (u —c%) +yDX (13)

He (12) N5 HEEREN 2 1 EDe (o) 2R E (A—p) £ 7 atp
sEPRBAETE > Fat f < IREDTELREEKE BT o R LT
R A R F i o (13) AR A EDRABF s B p KL R REE

o

- ~REAFIp AR T

-,—

T RARAFEINEDAAPM T E A LA f DR AT E G TR AR
PR FBRAALTED APH T B KA BRIR P EamE g A &0 T
* gk PE B2 (Maximum Likelihood Method ) ®:i& 5 iz imed#ic » £ 12 1978
£ #14f £ e Ljung-Box 57 Q M3t B THCRI e (8 A LI MRRA LT E SR

N

MrcE ¥ EAfe s QupRendemrie 4 O8) AREfd RL pr P E 2N

L

N (N +2)Zp:p

Q:(N—_i)‘:l~x(p) (14)

BN Bk Bop A LI AApH Gl F  H L imAeiE X, (P) 0=0.01;
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Pl 7 R e 218 4 A APM M B £ =R A RO e 0 B IR0 60l

2

Tyl x(Pp) > a=0.05 ¥ @] &g

S R AMIFERER TR T

4ok & @R L8 F 3 ARCH»c% > B B4 * pein S ek i@ 5 ARCH #-3]
RN B (TR A HE B R A AL EF LG ARCH stk o AL A
f1* 1982 & Engle #& ! e ARCH-LM ( Lagrange Multiplier Test ) 1 ;2 ik <> 1
B T EOLS) Rk E e FRE B RERALAE > L UALAT S HE BT
ey LR R T GFA T o

& =0, + 080 +.. 46,8, +6, (15)

R 020,50, 20 1 TR (@) TR A% X (0)

o=0.01> Rl % 5+ ARCH éi:%ef;u,’}_o“éf”) ARCH-LM # = 2 ¢t > A= 7 R4 * 1

LT chp A o B Ljung-Box Q% ket B ke 2B S| EE £ 4 ARCH» %k o
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Fo SR ERE

GARCH #-A1f % % 7% 4 2> % £ § 4Fp <9 GARCH #3]ha~ B fﬁ%ﬁi‘f?fi

FIHFE HIF LY FHRPLFABERDIRE 2 (atB) GiEFEF £
o ds e G o b4 b F &9 [ 4R GARCH - eha b B B30 & 0.97 11 b o Bf

IR EDEHEPAREFTEEAS

=

L5 &Y RO atp B3 1o BT

AW FARPOAL R L TR o d B RS T BRI T v §

PR AR T TR o B A PR PR R ARR R O RE S

DX=0%hE# DX=1 5k k)i 7 U Max Fh ko i LIR%

GE G e a WA LTR OB ALY B G aA MR

g%ﬁmﬂ@°
% 2. % &% pEpkd GARCH #3478 %
Ri=ag+aiRu + &
O'zt—C +ag t-1+ﬂ0'2t-1+ y DX
> pEdp
> PEEp = B R ko X RR ks . .
2005.01.01~ 20§5.01%61~ 20§8.09ﬁ6~ SRR 7%,” AR

2011.12.31 2008.09.15 2011.12.31 L

RN
ag 0.071 0.05 0.093 0.0711
a1 -0.006 -0.009 -0.007 -0.006

c 0.011*** 0.005 0.0265*** 0.011***

o 0.054*** 0.0402%*** 0.0462*** 0.054%***

S 0.941*** 0.959*** 0.9327*** 0.941***
atp 0.995 0.999 0.978 0.995
y — — — 0.0001

A2

Q(4) 0.222 1.87 0.991 0.226
Q(8) 7.047 4524 5.896 7.064
Q%(4) 1.224 5.534 3.194 1.221
Q%(8) 1.891 7.387 4.062 1.896
TR2(8) 1.902 6.816 4.057 1.908

W LRNRE T 1% chBgE R *x 3
2.0 Q* % Ljung-Box Q st3+ & >
TR®* % Lagrange multiplier # % -

LT B%rkE ok o
HERARLE ALT 2 ap AR
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¥ SRR N

TGARCH #-A1F # 8% 72 £ 3> 3 &£ {3 TGARCH #°3] o~ P ¥y

EIHF LR BT NF W PR G AR ERDEE . 2o TR (a>0) HilH
B Bi o f o iR (as O)RRBEAELE a+ 6§ £ [ Ff TGARCH

A eh o BB F S 0 BT a > atd A AL FTRESR &

2 B3R P et
TR R TS T YL FEE G TOF BRI E £
(AR S S S R EE LS N W i » TGARCH #-4) i% i+ % 8 3% (DX
=05k ki DX=15h #)E  25FEEFRyGEAERTH0OTAEN
FARE LB TREDEFPASLTRRE FH AT NG X Xt s
GARCH 3|~ 478 %4k » @ A A LAk B AL LG AAlaMER

ﬁa%%",\gﬁlﬁ_‘?\ °
%3 % &9 [ TGARCH #4] 4 74 %

Ri=ao+ a1 Ru1 + &
a2t=c+aet.1+ﬂ02t.1 + 5Wt.1et-1 + yDX

> PEE
ENEE = RER Ew NP I e e
2005.01.01~ 2005.01.01~ 2008.09.16~ b ; P’\”f‘i ¥
2011.12.31 2008.09.15 2011.12.31
,.+ =3 f% g \
ao 0.089 0.069 0.113 0.089
ai -0.012 -0.011 -0.026 -0.012
c 0.006** 0.001 0.018*** 0.006**
o 0.075%** 0.054*** 0.076*** 0.075%**
B 0.952%*** 0.977*** 0.947*** 0.953***
P -0.054*** -0.053*** -0.070%*** -0.055%**
y — — — -0.001
WA
Q(4) 0.168 0.755 0.908 0.162
Q(8) 5.971 3.549 4,550 5.899
Q@) 0.626 3.735 3.353 0.639
Q*(®) 2.162 5.424 3.859 2.187
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TR?(8) 2.246 5.315 3.876 2.270
W LA 7 1% BT EORIE > *RA 7 5%l F oK .
2Q Q% Ljung-Box Qi & » M xWAALZ AL T hp Adp i
TR® % Lagrange multiplier # <+ #® ¥ H A A £ £ F 5 aif® B ko

IS R

CGARCH ¥ F 6 57130 2 45 H¥ p> atf A% &8 FHPASB L LY
ApFk G F o T p GBCERFRE A abPRIR A T B A g
a B GEBEFRLG -KATEI MR EE CTEANF AY FRPAFE E

PAfalrr2Phg, p MY RTL A0 AP FHMASEDIFFIER

o

B oot ot p Tl off RECTAAZE Lo BT E &Y fFHEPRE I HEY S Leh

B4 TR i A AR AR CHARLC 2] ASMEREE

?&ﬁjﬁ ?‘ °
% 4. % £ F 4Pk # CGARCH #-4 » 47 4 %
Ri=ag+ a1 R + &
=gt a (1 —or1) +B (0% —r1)
pr=c+poutu (u —c’1) +yDX
. , : ) > pEdp
> pEdp KPR A FRER K8 o
TR R R m B
2005.01.01~ 2005.01.01~ 2008.09.16~
FHCp
2011. 12.31 2008. 09.15 2011. 12.31 ‘
PR
ao 0.068 0.039 0.089 0.007
a -0.006 -0.008 0.000 -0.006
Cc 2.302** 8.876 1.349%** 2.206**
p 0.995*** 0.999*** 0.979*** 0.995***
u 0.058*** 0.042%*** 0.061*** 0.058***
o -0.030 -0.045** -0.075** -0.030
S 0.258 0.415 -0.017 0.271
ot+f 0.228 0.37 -0.092 0.241
y — — 0.001
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ic31 ¥

Q(4) 0.233
Q(8) 6.943
Q%(4) 0.367
Q%(8) 1.115
TR?*(8) 1.190

1.626
4.933
3.316
5.360
4.983

1.205
6.260
1.289
2.141
2.187

0.239
6.959
0.365
1.129
1.205

PR LR R 1% GhBE ORI 5 **E T 5YbcnRE E oK
2.Q Q%5 Ljung-Box Q #u3* & » R RHAUALZ AL T 2 ehp Ap WL
v

TR® % Lagrange multiplier # <+ ¥ ® 2 f-3l A £ £ F 5 if 2 B ko
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500
Series: RETURN
Sample 11773
4007] B Observations 1773
B Mean 0.055307
3007 Median 0.092844
| Maximum 8.140243
Minimum -6.203647
2007 Std. Dev. 1.223594
Skewness -0.207014
Kurtosis 7.080692
1007
Jarque-Bera 1242.833
Probability  0.000000
L LA LI L ) L L L I

6 4 2 0 2 4 6 8

SRS~ AW F RS R R R SRS 53 2 4p M %(2005.1.1~2008.9.15)

140
M Series: RETURN
1201 | Sample 1 936
Observations 936
100 Mean 0.036239
i M Median 0.057180
80 = Maximum  3.707929
] Minimum -6.203647
60 | Std. Dev. 1.062750
Skewness -0.770310
407 Kurtosis 6.042511
2071 Jarque-Bera 453.5850
Probability 0.000000
o frfr et LN B

-6.25 -5.00 -3.75 -250 -125 0.00 125 250 3.75
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200 _
Series: RETURN
Sample 1 837
1607 Observations 837
_| Mean 0.076631
1207 - Median 0.143503
Maximum 8.140243
— Minimum -5.963097
801 Std. Dev. 1.381812
Skewness 0.068282
Kurtosis 6.840463
407
Jarque-Bera 515.0273
Probability 0.000000
o 1 e e B B
-6 -4 -2 0 2 4 6 8
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Dependent Variable: RETURN

Method: ML - ARCH (Marguardt) - Normal distribution
Sample (adjusted): 2 1808

Included observations: 1807 after ad justments
Convergence achieved after 13 iterations

Variance backcast: ON

GARCH = C(3) + C(4)*RESID(-1)*2 + C(5)* GARCH(-1)

Coefficient Std. Error z-Statistic Prob.

RETURN(-1) -0.005980 0.025808 -0.231707 0.8168

Cc 0.071144  0.024357 2.920891 0.0035

Variance Equation

C 0.011241  0.003856 2.915569 0.0036
RESID(-1)"2 0.053618 0.006788 7.898633 0.0000
GARCH(-1) 0.941283  0.008027 117.2603 0.0000
R-squared -0.000145 Mean dependent var 0.071525
Adjusted R-squared -0.002365 S.D. dependent var 1.308582
S.E. of regression 1.310128 Akaike info criterion 3.173452
Sum squared resid 3093.017 Schwarz criterion 3.188669
Log likelihood -2862.214 Durbin-Watson stat 1.970559
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Q Test
Sample: 2 1808

Included observations: 1807

Autocorrelation Partial Correlation AC PAC Q-Stat Prob

-0.004 -0.004 0.0245 0.876
0.003 0.003 0.0418 0.979
0.006 0.006 0.1014 0.992
-0.008 -0.008 0.2223 0.994
0.021 0.021 1.0528 0.958
-0.055 -0.055 6.6362 0.356
0.005 0.005 6.6894 0.462
0.014 0.014 7.0478 0.531
0.021 0.022 7.8563 0.549
0.014 0012 81931 0.610
*| | *| | 11 -0.060 -0.058 14.642 0.199
| 12 -0.030 -0.03 16259 0.180
| 13 -0.007 -0.006 16342 0.231
| 14 0030 0033 18.036 0.205
| 15 0003 0.005 18.057 0.260
| 16 -0.014 -0.011 18.408 0.301
|
|
|
|

© 00 N o o B~ W N P

[En
o

17 0.016 0.010 18.899 0.334
18 -0.005 -0.008 18.945 0.395
19 0.004 0.004 18976 0.458
20 -0.024 -0.018 20.051 0.455
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Q7 Test
Sample: 2 1808

Included observations: 1807

Autocorrelation Partial Correlation AC PAC Q-Stat Prob

-0.017 -0.017 0.5024 0.478
-0.008 -0.009 0.6283 0.730
0.014 0.014 0.9892 0.804
0.011 0.012 1.2244 0.874
-0.002 -0.001 1.2315 0.942
0.003 0.003 1.2471 0.974
-0.019 -0.019 1.8700 0.967
0.003 0.003 1.8918 0.984
0.004 0.004 1.9231 0.993
-0.013 -0.012 2.2100 0.994
0.005 0.005 2.2639 0.997
0.011 0.011 24815 0.998
-0.013 -0.012 2.7829 0.999
0.009 0.009 2.9380 0.999
-0.021 -0.022 3.7741 0.998
-0.025 -0.025 4.8942 0.996
0.054 0.052 10.171 0.896
0.004 0.006 10.196 0.925
-0.020 -0.017 10.896 0.927
0.030 0.028 12.501 0.898

© 00 N OO o b~ W N -

e~ e N O
© O N o O M W N B O

N
o

37



Hgke - % &8 [ AFF GARCH #HCAIA £ R F itk TL-ARCH LM & (2P ¥

2005.1.1~2011.12.31)

ARCH Test:
F-statistic 0.236920  Probability 0.983994
Obs*R-squared 1.902873  Probability 0.983846

Test Equation:

Dependent Variable: STD_RESID"2
Method: Least Squares

Sample (adjusted): 10 1808

Included observations: 1799 after ad justments

Variable Coefficient Std. Error t-Statistic Prob.

C 1.014530 0.079746 12.72201 0.0000
STD_RESID"2(-1) -0.016236 0.023635 -0.686961 0.4922
STD_RESID"2(-2) -0.007977 0.023634 -0.337520 0.7358
STD_RESID"2(-3) 0.014042 0.023642 0.593925 0.5526
STD_RESID"2(-4) 0.011716 0.023643 0.495550 0.6203
STD_RESID"2(-5) -0.001082 0.023645 -0.045758 0.9635
STD_RESID"2(-6) 0.002760 0.023632 0.116773 0.9071
STD_RESID"2(-7) -0.019919 0.023632 -0.842920 0.3994
STD_RESID"2(-8) 0.001675 0.023635 0.070873 0.9435
R-squared 0.001058 Mean dependent var 0.999473
Adjusted R-squared -0.003407 S.D. dependent var 1.807491
S.E. of regression 1.810567 Akaike info criterion 4.030148
Sum squared resid 5867.895 Schwarz criterion 4.057638
Log likelihood -3616.118  F-statistic 0.236920
Durbin-Watson stat 2.000029  Prob(F-statistic) 0.983994
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Dependent Variable: RETURN

Method: ML - ARCH (Marquardt) - Normal distribution
Sample (adjusted): 2 959

Included observations: 958 after adjustments
Convergence achieved after 12 iterations

Variance backcast: ON

GARCH = C(3) + C(4)*RESID(-1)*2 + C(5)* GARCH(-1)

Coefficient Std. Error Z-Statistic Prob.

RETURN(-1) -0.008775 0.034549 -0.253999 0.7995
Cc 0.049400  0.032659 1.512583 0.1304

Variance Equation

C 0.004851 0.003238 1.497867 0.1342
RESID(-1)"2 0.040280 0.009376 4.296026 0.0000
GARCH(-1) 0.958985  0.009903 96.83618 0.0000
R-squared 0.000129 Mean dependent var 0.060093
Adjusted R-squared -0.004068 S.D. dependent var 1.225255
S.E. of regression 1.227745 Akaike info criterion 3.087141
Sum squared resid 1436.512 Schwarz criterion 3.112532
Log likelihood -1473.741 F-statistic 0.030723
Durbin-Watson stat 2.014483 Prob(F-statistic) 0.998184
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2005.1.1~2008.9.15)

Q Test
Sample: 2 959

Included observations: 958

Autocorrelation Partial Correlation AC PAC Q-Stat Prob

-0.001 -0.001 0.0009 0.976
-0.004 -0.004 0.0186 0.991
0.043 0.043 17989 0.615
-0.009 -0.009  1.8702 0.760
0.013 0013 2.0263 0.845
-0.042  0.044 3.7387  0.712
0.018 0.019 4.0526 0.774
0.022 0.021 4.5236 0.807
0.054 0.058 7.3231 0.604
0.019  0.017 7.6913 0.659
*| | x| | 11 -0.063 -0.064 11570 0.397
| 12 -0.004 -0.011 11.583 0.480
| 13 -0.033 -0.034 12,674 0473
| 140.028  0.035 13419 0.494
| 15 -0.007 -0.004 13.465 0.566
| 16 -0.025 -0.022 14.084 0.592
|
|
|
|

© 00 N oo o B~ W N P

=
o

17 0.056 0.044 17.123 0.446
18 0.008 0.007 17.187 0.510
19 0.016 0.017 17.444 0.560
20 -0.032 -0.026 18.437 0.559
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Q? Test
Sample: 2 959

Included observations: 958

Autocorrelation Partial Correlation AC PAC Q-Stat Prob

-0.035 -0.035 1.1681 0.280
-0.031 -0.032 2.0893 0.352
0.024 0.022 2.6526 0.448
0.055 0.055 5.5340 0.237
-0.025 -0.019 6.1222 0.295
-0.026 -0.025 6.7878 0.341
-0.006 -0.012 6.8274 0.447
0.024 0.020 7.3872 0.495
0.001 0.006 7.3889 0.597
-0.018 -0.014 7.6959 0.659
11 0.035 0.033 8.8618 0.635
12 -0.031 -0.034 9.8240 0.631
13 0.013 0.013 9.9848 0.695
14 0.032 0.033 10.986 0.687
15 -0.008 -0.008 11.055 0.749
16 -0.044 -0.040 12.904 0.680
17 0.001 -0.006 12905 0.743
18 -0.012 -0.017 13.037 0.789
19 -0.010 -0.009 13.144 0.831
20 0.064 0071 17.159 0.643
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2005.1.1~2008.9.15)

ARCH Test:
F-statistic 0.849981  Probability 0.558689
Obs*R-squared 6.815630 Probability 0.556649

Test Equation:

Dependent Variable: STD_RESID"2
Method: Least Squares

Sample (adjusted): 10 959

Included observations: 950 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

C 1.019834 0.108143 9.430468 0.0000
STD_RESID"2(-1) -0.034879 0.032589 -1.070286 0.2848
STD_RESID"2(-2) -0.026540 0.032608 -0.813918 0.4159
STD_RESID"2(-3) 0.025424 0.032680 0.777961 0.4368
STD_RESID"2(-4) 0.052958 0.032760 1.616546 0.1063
STD_RESID"2(-5) -0.020539 0.032757 -0.627013 0.5308
STD_RESID"2(-6) -0.025882 0.032715 -0.791129 0.4291
STD_RESID”2(-7) -0.011658 0.032718 -0.356311 0.7217
STD_RESID"2(-8) 0.020272 0.032703 0.619888 0.5355
R-squared 0.007174 Mean dependent var 0.998765
Adjusted R-squared -0.001266  S.D. dependent var 1.636562
S.E. of regression 1.637598 Akaike info criterion 3.833766
Sum squared resid 2523.504  Schwarz criterion 3.879775
Log likelihood -1812.039  F-statistic 0.849981
Durbin-Watson stat 2.000288  Prob(F-statistic) 0.558689
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Dependent Variable: RETURN

Method: ML - ARCH (Marguardt) - Normal distribution
Sample: 960 1808

Included observations: 849

Convergence achieved after 14 iterations

Variance backcast: ON

GARCH = C(3) + C(4)*RESID(-1)*2 + C(5)* GARCH(-1)

Coefficient Std. Error z-Statistic Prob.
RETURN(-1) -0.007443 0.038406 -0.193797 0.8463
C 0.093116 0.039165 2.377547 0.0174

Variance Equation

C 0.026542 0.006488 4.091219 0.0000
RESID(-1)"2 0.046284 0.010200 4.537740 0.0000
GARCH(-1) 0.932754 0.010760 86.68584 0.0000

R-squared -0.000552 Mean dependent var 0.084425
Adjusted R-squared -0.005294 S.D. dependent var 1.397270
S.E. of regression 1.400964  Akaike info criterion 3.248533
Sum squared resid 1656.519  Schwarz criterion 3.276472
Log likelihood -1374.002  Durbin-Watson stat 1.916263
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2008.9.16~2011.12.31)

Q Test
Sample: 960 1808

Included observations: 849

Autocorrelation Partial Correlation AC PAC Q-Stat Prob

0.004 0.004 0.0138 0.906
-0.015 -0.015 0.2078 0.901
-0.028 -0.028 0.8641 0.834

0.012 0.012 0.9908 0.911

0.043 0.042 25843 0.764
-0.060 -0.061 5.6686 0.461
-0.016 -0.013 5.8821 0.554

0.004 0.005 5.8958 0.659

0.015 0.010 6.0865 0.731
-0.002 -0.003 6.0891 0.808
-0.068 -0.062 10.081 0.523
-0.048 -0.049 12.053 0.441

0.007 0.003 12.091 0.520

0.028 0.023 12.773 0.544

0.009 0.009 12.839 0.615
-0.026 -0.019 13.405 0.643

0.007 0.004 13.444 0.706

0.015 0.006 13.633 0.753
-0.011 -0.014 13.730 0.799
-0.006 -0.001 13.766 0.842
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Q? Test
Sample: 960 1808

Included observations: 849

Autocorrelation Partial Correlation AC PAC Q-Stat Prob

| -0.040 -0.040 1.3624 0.243
| 0.021 0.019 1.7295 0.421
| 0.032 0.033 25895 0.459
| -0.027 -0.024 3.1935 0.526
| -0.021 -0.024 3.5639 0.614
| 0.024 0.022 4.0592 0.669
| -0.001 0.003 4.0609 0.773
| 0.001 0.001 4.0615 0.852
| 0.059 0.057 7.1044 0.626
| 0.009 0.014 7.1702 0.709
| 11 0.020 0.020 7.5296 0.755
I
|
|
|
|
|
|
|
|

© 00 N o o B~ W N P

[E
o

12 0.040 0.037 8.8999 0.711
13 -0.027 -0.023 9.5316 0.732
14 -0.003 -0.005 9.5421 0.795
15 -0.035 -0.038 10.622 0.779
16 0.014 0.015 10.798 0.822
17 0.031 0.034 11.644 0.821
18 -0.006 -0.008 11.677 0.863
19 -0.030 -0.036 12.462 0.865
20 0.027 0.019 13.076 0.874
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ARCH Test:
F-statistic 0.504120  Probability 0.853705
Obs*R-squared 4.056924  Probability 0.851951

Test Equation:

Dependent Variable: STD_RESID”"2
Method: Least Squares

Sample (adjusted): 968 1808

Included observations: 841 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

C 1.008674 0.115675 8.719917 0.0000
STD_RESID"2(-1) -0.038572 0.034665 -1.112708 0.2662
STD_RESID"2(-2) 0.024393 0.034689 0.703185 0.4821
STD_RESID"2(-3) 0.033019 0.034723 0.950913 0.3419
STD_RESID"2(-4) -0.025593 0.034728 -0.736968 0.4613
STD_RESID"2(-5) -0.022409 0.034731 -0.645213 0.5190
STD_RESID"2(-6) 0.022875 0.034578 0.661548 0.5084
STD_RESID"2(-7) -0.000546 0.034582 -0.015777 0.9874
STD_RESID"2(-8) -0.002811 0.034555 -0.081359 0.9352
R-squared 0.004824 Mean dependent var 0.999156
Adjusted R-squared -0.004745 S.D. dependent var 1.740910
S.E. of regression 1.745036  Akaike info criterion 3.962071
Sum squared resid 2533.565 Schwarz criterion 4.012739
Log likelihood -1657.051  F-statistic 0.504120
Durbin-Watson stat 1.999872  Prob(F-statistic) 0.853705
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Dependent Variable: RETURN

Method: ML - ARCH (Marguardt) - Normal distribution

Sample (adjusted): 2 1808

Included observations: 1807 after ad justments

Convergence achieved after 16 iterations

Variance backcast: ON

GARCH = C(3) + C(4)*RESID(-1)"2 + C(5)* GARCH(-1) + C(6)*DX

Coefficient Std. Error Z-Statistic Prob.
RETURN(-1) -0.005981 0.025816 -0.231660 0.8168
C 0.071178 0.024388 2.918585 0.0035

Variance Equation

C 0.010950 0.004032 2.716156 0.0066
RESID(-1)"2 0.053787 0.006912 7.781894 0.0000
GARCH(-1) 0.941051 0.008169 115.1946 0.0000

DX 0.000891 0.003437 0.259319 0.7954
R-squared -0.000145 Mean dependent var 0.071525
Adjusted R-squared -0.002922  S.D. dependent var 1.308582
S.E. of regression 1.310492 Akaike info criterion 3.174533
Sum squared resid 3093.017  Schwarz criterion 3.192793
Log likelihood -2862.191 Durbin-Watson stat 1.970558
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Q Test
Sample: 2 1808

Included observations: 1807

Autocorrelation Partial Correlation AC PAC Q-Stat Prob

-0.004 -0.004 0.0241 0.877
0.003 0.003 0.0425 0.979
0.006 0.006 0.1025 0.992
-0.008 -0.008 0.2261 0.994
0.021 0021 1.0509 0.958
-0.056 -0.055 6.6503 0.354
0.006 0.005 6.7057 0.460
0.014 0014 7.0640 0.530
0.021 0.022 7.8698 0.547
0.014 0.012 82151 0.608
*| | *| | 11 -0.060 -0.058 14.676 0.198
| 12 -0.030 -0.034 16281 0.179
| 13 -0.007 -0.006 16.363 0.230
| 14 0030 0033 18.054 0.204
| 15 0.003 0.005 18074 0.259
| 16 -0.014 -0.011 18.422 0.300
|
|
|
|

© 00 N o o B~ W N P

[E
o

17 0.016 0.010 18917 0.333
18 -0.005 -0.008 18.967 0.394
19 0.004 0.004 18.997 0.457
20 -0.024 -0.018 20.087 0.452
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Q? Test
Sample: 2 1808

Included observations: 1807

Autocorrelation Partial Correlation AC PAC Q-Stat Prob

-0.017 -0.017 0.5002 0.479
-0.009 -0.009 0.6422 0.725
0.014 0.013 0.9868 0.804
0.011 0.012 1.2214 0.875
-0.002 -0.001 1.2278 0.942
0.003 0.003 1.2406 0.975
-0.019 -0.019 1.8763 0.966
0.003 0.003 1.8961 0.984
0.004 0.004 1.9250 0.993
-0.013 -0.012 2.2295 0.994
11 0.006 0.006 2.2895 0.997
12 0.010 0.010 24892 0.998
13 -0.013 -0.012 2.7743 0.999
14 0.009 0.009 29290 0.999
15 -0.022 -0.022 3.7787 0.998
16 -0.025 -0.026 4.9396 0.996
17 0.054 0.052 10.168 0.896
18 0.004 0.006 10.193 0.925
19 -0.019 -0.017 10.870 0.928
20 0.030 0.028 12.512 0.897
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ARCH Test:
F-statistic 0.237520  Probability 0.983861
Obs*R-squared 1.907688  Probability 0.983712

Test Equation:

Dependent Variable: STD_RESID”"2
Method: Least Squares

Sample (adjusted): 10 1808

Included observations: 1799 after ad justments

Variable Coefficient Std. Error t-Statistic Prob.

C 1.015890 0.079769 12.73544 0.0000
STD_RESID"2(-1) -0.016204 0.023635 -0.685610 0.4930
STD_RESID"2(-2) -0.008487 0.023634 -0.359113 0.7196
STD_RESID"2(-3) 0.013710 0.023642 0.579925 0.5620
STD_RESID"2(-4) 0.011681 0.023643 0.494072 0.6213
STD_RESID"2(-5) -0.000975 0.023645 -0.041222 0.9671
STD_RESID"2(-6) 0.002505 0.023632 0.105998 0.9156
STD_RESID"2(-7) -0.020106 0.023631 -0.850837 0.3950
STD_RESID"2(-8) 0.001505 0.023635 0.063665 0.9492
R-squared 0.001060 Mean dependent var 0.999484
Adjusted R-squared -0.003404 S.D.dependent var 1.806395
S.E. of regression 1.809467 Akaike info criterion 4.028932
Sum squared resid 5860.767  Schwarz criterion 4.056422
Log likelihood -3615.025  F-statistic 0.237520
Durbin-Watson stat 2.000027  Prob(F-statistic) 0.983861
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Dependent Variable: RETURN

Method: ML - ARCH (Marquardt) - Normal distribution

Sample (adjusted): 2 1808

Included observations: 1807 after ad justments

Convergence achieved after 15 iterations

Variance backcast: ON

GARCH = C(3) + C(4)*RESID(-1)*2 + C(5)*RESID(-1)"2*(RESID(-1)<0)
+ C(6)*GARCH(-1)

Coefficient Std. Error Z-Statistic Prob.
RETURN(-1) -0.011558 0.025117 -0.460161 0.6454
C 0.089166 0.024768 3.600028 0.0003

Variance Equation

C 0.005790 0.002755 2.101811 0.0356

RESID(-1)"2 0.075430 0.009286 8.123186 0.0000
RESID(-1)"2* (RESID(-1)<0)  -0.054357 0.011242 -4.835157 0.0000
GARCH(-1) 0.952435 0.006196 153.7167 0.0000
R-squared -0.000510 Mean dependent var 0.071525
Adjusted R-squared -0.003287  S.D. dependent var 1.308582
S.E. of regression 1.310731  Akaike info criterion 3.165228
Sum squared resid 3094.145  Schwarz criterion 3.183488
Log likelihood -2853.783  Durbin-Watson stat 1.959478
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Q Test
Sample: 2 1808

Included observations: 1807

Autocorrelation Partial Correlation AC PAC Q-Stat Prob

0.002 0.002 0.0064 0.936
0.001 0.001 0.0071 0.996
0.008 0.008 0.1188 0.989
-0.005 -0.005 0.1684 0.997
0.014 0.014 0.5018 0.992
-0.053 -0.053 5.5639 0.474
0.007 0.008 5.6637 0.580
0.013 0.013 59706 0.651
0.019 0.020 6.6166 0.677
0.017 0.016 7.1468 0.712
-0.060 -0.059 13.614 0.255
-0.031 -0.034 15.338 0.223
-0.008 -0.007 15.446 0.280
0.030 0.033 17.138 0.249
0.005 0.007 17.190 0.308
-0.018 -0.016 17.795 0.336
0.015 0.008 18.229 0.375
-0.005 -0.008 18.275 0.438
0.003 0.004 18.294 0.503
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Q? Test
Sample: 2 1808

Included observations: 1807

Autocorrelation Partial Correlation AC PAC Q-Stat Prob

-0.003 -0.003 0.0131 0.909
-0.008 -0.008 0.1389 0.933
0.015 0.015 0.5651 0.904
0.006 0.006 0.6259 0.960
0.011 0.011 0.8477 0.974
0.008 0.007 0.9515 0.987
-0.025 -0.025 21245 0.953
0.005 0.004 21623 0.976
-0.009 -0.010 2.3060 0.986
-0.015 -0.014 2.7041 0.988
-0.003 -0.003 2.7228 0.994
0.008 0.008 2.8284 0.997
-0.012 -0.011 3.1006 0.998
0.005 0.005 3.1453 0.999
-0.029 -0.029 4.6710 0.995
-0.026 -0.026 5.9364 0.989
0.044 0.042 9.4335 0.926
0.002 0.002 9.4386 0.949
-0.018 -0.016 10.038 0.952
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0.031 0.030 11.771 0.924
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ARCH Test:
F-statistic 0.279728  Probability 0.972749
Obs*R-squared 2.246267  Probability 0.972516

Test Equation:

Dependent Variable: STD_RESID"2
Method: Least Squares

Sample (adjusted): 10 1808

Included observations: 1799 after ad justments

Variable Coefficient Std. Error t-Statistic Prob.

C 0.993439 0.079127 12.55499 0.0000
STD_RESID”2(-1) -0.002076 0.023635 -0.087819 0.9300
STD_RESID”2(-2) -0.007823 0.023626 -0.331112 0.7406
STD_RESID"2(-3) 0.015101 0.023639 0.638810 0.5230
STD_RESID"2(-4) 0.005823 0.023639 0.246348 0.8054
STD_RESID"2(-5) 0.011385 0.023641 0.481574 0.6302
STD_RESID"2(-6) 0.007545 0.023629 0.319294 0.7495
STD_RESID”"2(-7) -0.026933 0.023629 -1.139830 0.2545
STD_RESID"2(-8) 0.002992 0.023639 0.126565 0.8993
R-squared 0.001249 Mean dependent var 0.999394
Adjusted R-squared -0.003215 S.D.dependent var 1.828270
S.E. of regression 1.831206 Akaike info criterion 4.052817
Sum squared resid 6002.436  Schwarz criterion 4.080307
Log likelihood -3636.509  F-statistic 0.279728
Durbin-Watson stat 1.999953  Prob(F-statistic) 0.972749
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Dependent Variable: RETURN

Method: ML - ARCH (Marquardt) - Normal distribution

Sample (adjusted): 2 959

Included observations: 958 after adjustments

Convergence achieved after 13 iterations

Variance backcast: ON

GARCH = C(3) + C(4)*RESID(-1)"2 + C(5)*RESID(-1)*2*(RESID(-1)<0)
+ C(6)* GARCH(-1)

Coefficient Std. Error z-Statistic Prob.

RETURN(-1) -0.010909 0.033236 -0.328238 0.7427
C 0.068526 0.033071 2.072121 0.0383

Variance Equation

C 0.001002 0.001542 0.649917 0.5157

RESID(-1)"2 0.053697 0.010460 5.133608 0.0000
RESID(-1)"2* (RESID(-1)<0)  -0.053432 0.011511 -4.641995 0.0000
GARCH(-1) 0.976582 0.007072 138.0887 0.0000
R-squared 0.000200 Mean dependent var 0.060093
Adjusted R-squared -0.005051  S.D. dependent var 1.225255
S.E. of regression 1.228346  Akaike info criterion 3.074102
Sum squared resid 1436.410  Schwarz criterion 3.104571
Log likelihood -1466.495  F-statistic 0.038068
Durbin-Watson stat 2.010329 Prob(F-statistic) 0.999212
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Q Test

Sample: 2 959

Included observations: 958

Autocorrelation Partial Correlation AC PAC Q-Stat Prob

-0.003 -0.003 0.0099 0.921
0.005 0.005 0.0333 0.983
0.025 0.025 0.6434 0.886
-0.011 -0.011 0.7546 0.944
0.014 0.014 0.9510 0.966
-0.039 -0.039 2.3952 0.880
0.019 0.019 27490 0.907
0.029 0.028 3.5493 0.895
0.025 0.027 4.1618 0.900
0.030 0.028 5.0333 0.889
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-0.055 -0.055 7.9794 0.715
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-0.007 -0.010 8.0264 0.783
-0.017 -0.017 8.3233 0.822
0.015 0.020 8.5517 0.859
-0.006 -0.006 8.5848 0.898
-0.020 -0.017 8.9660 0.915
0.036 0.028 10.206 0.895
-0.012 -0.012 10.354 0.920
0.002 0.003 10.357 0.944
-0.037 -0.035 11.722 0.925
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Q? Test

Sample: 2 959

Included observations: 958

% &% p s Threshold-GARCH #-7] 7%

£ B ¥ 2 Ljiung-Box Q

Autocorrelation

Partial Correlation

AC

PAC

Q-Stat

Prob

© 00 N oo o b~ w NP

[ R R e T~ i
©O © o N o O A W N P O

-0.034
-0.014
0.032
0.039
-0.019
-0.014
-0.018
0.029
-0.008
-0.020
0.010
-0.013
0.019
0.040
-0.014
-0.043
0.001
-0.020
-0.013
0.072

-0.034
-0.015
0.031
0.041
-0.016
-0.015
-0.022
0.027
-0.005
-0.018
0.008
-0.016
0.020
0.042
-0.011
-0.045
-0.007
-0.022
-0.010
0.077

1.0806
1.2777
2.2490
3.7349
4.0935
4.2827
4.6063
5.4244
5.4906
5.8824
5.9769
6.1401
6.4749
8.0109
8.2147
10.001
10.002
10.385
10.559
15.643

0.299
0.528
0.522
0.443
0.536
0.638
0.708
0.711
0.790
0.825
0.875
0.909
0.927
0.889
0.915
0.867
0.904
0.919
0.938
0.739
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ARCH Test:

F-statistic 0.661787  Probability 0.725492

Obs*R-squared 5.315026  Probability 0.723436

Test Equation:

Dependent Variable: STD_RESID"2

Method: Least Squares

Sample (adjusted): 10 959

Included observations: 950 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
C 0.996098 0.107063 9.303820 0.0000

STD_RESID"2(-1) -0.033026 0.032589 -1.013418 0.3111
STD_RESID"2(-2) -0.011437 0.032599 -0.350849 0.7258
STD_RESID"2(-3) 0.034522 0.032799 1.052547 0.2928
STD_RESID"2(-4) 0.040071 0.032967 1.215470 0.2245
STD_RESID"2(-5) -0.016798 0.032964 -0.509577 0.6105
STD_RESID"2(-6) -0.016521 0.032910 -0.501990 0.6158
STD_RESID"2(-7) -0.021921 0.032915 -0.665987 0.5056
STD_RESID"2(-8) 0.027264 0.032900 0.828678 0.4075

R-squared 0.005595 Mean dependent var 0.997909

Adjusted R-squared -0.002859  S.D. dependent var 1.619793

S.E. of regression 1.622107 Akaike info criterion 3.814757

Sum squared resid 2475.988  Schwarz criterion 3.860766

Log likelihood -1803.010  F-statistic 0.661787

Durbin-Watson stat 1.999494  Prob(F-statistic) 0.725492
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Dependent Variable: RETURN

Method: ML - ARCH (Marquardt) - Normal distribution

Sample: 960 1808

Included observations: 849

Convergence achieved after 15 iterations

Variance backcast: ON

GARCH = C(3) + C(4)*RESID(-1)"2 + C(5)*RESID(-1)*2*(RESID(-1)<0)
+ C(6)* GARCH(-1)

Coefficient Std. Error z-Statistic Prob.
RETURN(-1) -0.025916 0.037635 -0.688605 0.4911
C 0.113124 0.038771 2.917767 0.0035

Variance Equation

C 0.018446 0.005459 3.379008 0.0007

RESID(-1)"2 0.076101 0.016533 4.602859 0.0000
RESID(-1)"2*(RESID(-1)<0)  -0.070080 0.018903 -3.707259 0.0002
GARCH(-1) 0.946625 0.009075 104.3079 0.0000
R-squared -0.002646  Mean dependent var 0.084425
Adjusted R-squared -0.008593 S.D. dependent var 1.397270
S.E. of regression 1.403260 Akaike info criterion 3.237131
Sum squared resid 1659.985  Schwarz criterion 3.270658
Log likelihood -1368.162  Durbin-Watson stat 1.881307

59



WL s § £ [ Threshold-GARCH #7178 238 p A qp ki 2 (X B £ ©

2008.9.16~2011.12.31)

Q Test

Sample: 960 1808

Included observations: 849

Autocorrelation Partial Correlation AC PAC Q-Stat Prob

0.008 0.008 0.0521 0.819
-0.004 -0.004 0.0681 0.967
-0.030 -0.030 0.8554 0.836

0.008 0.008 0.9078 0.923

0.034 0.034 1.8987 0.863
-0.055 -0.057 4.4929 0.610
-0.004 -0.003 4.5090 0.720
-0.007 -0.005 4.5500  0.804

0.015 0.012 4.7532 0.855

0.003 0.003 4.7628  0.906
-0.068 -0.065 8.7421 0.646
-0.043 -0.044 10.328 0.587

0.000 0.001 10.328 0.667

0.033 0.027  11.259 = 0.666

0.009 0.008 11.330 0.729
-0.033 -0.028 12.284 0.724

0.008 0.006 12.340 0.779

0.010 0.004 12.418 0.825
-0.011 -0.016 12529 0.862
-0.007 -0.002 12569 0.895
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Q? Test

% &% p s Threshold-GARCH #-7] 7%

Sample: 960 1808

Included observations: 849

£ B ¥ 2 Ljiung-Box Q

Autocorrelation

Partial Correlation

AC

PAC

Q-Stat

Prob
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-0.036
0.017
0.039

-0.029

-0.019
0.011

-0.008
0.006
0.036
0.014
0.023
0.027

-0.035

-0.009

-0.042
0.014
0.034

-0.004

-0.032
0.033

-0.036
0.016
0.040

-0.027

-0.023
0.009

-0.005
0.006
0.034
0.017
0.023
0.026

-0.033

-0.012

-0.043
0.017
0.037

-0.002

-0.038
0.025

1.0924
1.3493
2.6285
3.3532
3.6759
3.7727
3.8320
3.8593
4.9442
5.1057
5.5644
6.2000
7.2302
7.3061
8.8462
9.0179
10.024
10.036
10.931
11.871

0.296
0.509
0.453
0.501
0.597
0.707
0.799
0.870
0.839
0.884
0.901
0.906
0.890
0.922
0.885
0.913
0.903
0.931
0.926
0.920
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ARCH Test:
F-statistic 0.481478  Probability 0.869809
Obs*R-squared 3.875552  Probability 0.868173

Test Equation:

Dependent Variable: STD_RESID"2
Method: Least Squares

Date: 04/01/13  Time: 16:09
Sample (adjusted): 968 1808

Included observations: 841 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

C 1.021687 0.115154 8.872354 0.0000
STD_RESID"2(-1) -0.034742 0.034664 -1.002248 0.3165
STD_RESID"2(-2) 0.020661 0.034679 0.595772 0.5515
STD_RESID"2(-3) 0.038950 0.034781 1.119852 0.2631
STD_RESID"2(-4) -0.027642 0.034793 -0.794477 0.4271
STD_RESID"2(-5) -0.022618 0.034796 -0.650015 0.5159
STD_RESID"2(-6) 0.008321 0.034657 0.240096 0.8103
STD_RESID"2(-7) -0.010378 0.034653 -0.299483 0.7646
STD_RESID"2(-8) 0.001746 0.034633 0.050428 0.9598
R-squared 0.004608 Mean dependent var 0.996193
Adjusted R-squared -0.004963 S.D. dependent var 1.728170
S.E. of regression 1.732453  Akaike info criterion 3.947598
Sum squared resid 2497.160  Schwarz criterion 3.998265
Log likelihood -1650.965  F-statistic 0.481478
Durbin-Watson stat 2.000374  Prob(F-statistic) 0.869809
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Dependent Variable: RETURN

Method: ML - ARCH (Marquardt) - Normal distribution

Sample (adjusted): 2 1808

Included observations: 1807 after ad justments

Convergence achieved after 20 iterations

Variance backcast: ON

GARCH = C(3) + C(4)*RESID(-1)"2 + C(5)*RESID(-1)*2*(RESID(-1)<0)
+ C(6)*GARCH(-1) + C(7)*DX

Coefficient Std. Error z-Statistic Prob.
RETURN(-1) -0.011766 0.025056 -0.469608 0.6386
C 0.089316 0.024786 3.603453 0.0003

Variance Equation

C 0.006108 0.002860 2.135645 0.0327

RESID(-1)"2 0.075424 0.009193 8.204625 0.0000
RESID(-1)"2* (RESID(-1)<0)  -0.055483 0.011284 -4.916894 0.0000
GARCH(-1) 0.953443 0.006242 152.7555 0.0000

DX -0.001919 0.002640 -0.726999 0.4672

R-squared -0.000521 Mean dependent var 0.071525
Adjusted R-squared -0.003856  S.D. dependent var 1.308582
S.E. of regression 1.311102 Akaike info criterion 3.166143
Sum squared resid 3094.180  Schwarz criterion 3.187447
Log likelihood -2853.611  Durbin-Watson stat 1.959071
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Q Test

Sample: 2 1808

Included observations: 1807

Autocorrelation Partial Correlation AC PAC Q-Stat Prob

0.002 0.002 0.0052 0.942
0.000 0.000 0.0056 0.997
0.008 0.008 0.1165 0.990
-0.005 -0.005 0.1619 0.997
0.014 0.014 0.4938 0.992
-0.053 -0.053 5.5071 0.481
0.007 0.008 5.6041 0.587
0.013 0.013 5.8993 0.659
0.019 0.020 6.5489 0.684
0.017 0.016 7.0627 0.720
-0.059 -0.058 13.492 0.262
-0.031 -0.034 15.239 0.229
-0.008 -0.007 15.353 0.286
0.031 0.033 17.061 0.253
0.006 0.007 17.119 0.312
-0.019 -0.016 17.750 0.339
0.015 0.008 18.169 0.378
-0.004 -0.008 18.205 0.442
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Q? Test

Sample: 2 1808

Included observations: 1807

Autocorrelation

Partial Correlation

AC

PAC

Q-Stat

Prob
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-0.002
-0.007
0.016
0.006
0.011
0.008
-0.025
0.005
-0.009
-0.014
-0.004
0.009
-0.013
0.005
-0.029
-0.025
0.044
0.002
-0.019
0.030

-0.002
-0.007
0.016
0.006
0.011
0.008
-0.025
0.005
-0.010
-0.013
-0.004
0.009
-0.012
0.005
-0.028
-0.025
0.043
0.003
-0.017
0.029

0.0108
0.1074
0.5799
0.6389
0.8602
0.9844
2.1410
2.1867
2.3404
2.6882
2.7182
2.8500
3.1718
3.2129
4.7095
5.8655
9.4415
9.4479
10.100
11.741

0.917
0.948
0.901
0.959
0.973
0.986
0.952
0.975
0.985
0.988
0.994
0.997
0.997
0.999
0.994
0.989
0.925
0.948
0.950
0.925
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ARCH Test:
F-statistic 0.282727  Probability 0.971823
Obs*R-squared 2.270317  Probability 0.971583

Test Equation:

Dependent Variable: STD_RESID"2
Method: Least Squares

Sample (adjusted): 10 1808

Included observations: 1799 after ad justments

Variable Coefficient Std. Error t-Statistic Prob.

C 0.990120 0.079067 12.52248 0.0000
STD_RESID"2(-1) -0.001812 0.023635 -0.076687 0.9389
STD_RESID”2(-2) -0.006825 0.023626 -0.288853 0.7727
STD_RESID”2(-3) 0.015874 0.023639 0.671506 0.5020
STD_RESID"2(-4) 0.005752 0.023640 0.243317 0.8078
STD_RESID”2(-5) 0.011351 0.023641 0.480143 0.6312
STD_RESID"2(-6) 0.008218 0.023629 0.347775 0.7280
STD_RESID”2(-7) -0.026812 0.023629 -1.134679 0.2567
STD_RESID”2(-8) 0.003430 0.023640 0.145110 0.8846
R-squared 0.001262 Mean dependent var 0.999233
Adjusted R-squared -0.003202 S.D. dependent var 1.831484
S.E. of regression 1.834414  Akaike info criterion 4.056317
Sum squared resid 6023.481 Schwarz criterion 4.083807
Log likelihood -3639.657  F-statistic 0.282727
Durbin-Watson stat 1.999943  Prob(F-statistic) 0.971823
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Dependent Variable: RETURN

Method: ML - ARCH (Marquardt) - Normal distribution

Sample (adjusted): 2 1808

Included observations: 1807 after ad justments

Convergence achieved after 42 iterations

Variance backcast: ON

Q= C(3) + C(4)*(Q(-1) - C(3)) + C(5)*(RESID(-1)"2 - GARCH(-1))
GARCH = Q + C(6) * (RESID(-1)"2 - Q(-1)) + C(7)*(GARCH(-1) - Q(-1))

Coefficient Std. Error z-Statistic Prob.
RETURN(-1) -0.006318 0.025160 -0.251125 0.8017
C 0.068300 0.024457 2.792594 0.0052

Variance Equation

C(3) 2.302664 1.006085 2.288736 0.0221
C(4) 0.994857 0.003483 285.6043 0.0000
C(5) 0.057967 0.007995 7.250505 0.0000
C(6) -0.030228 0.017114 -1.766326 0.0773
C(7) 0.258355 0.751258 0.343896 0.7309
R-squared -0.000163 Mean dependent var 0.071525
Adjusted R-squared -0.003497 S.D. dependent var 1.308582
S.E. of regression 1.310867 Akaike info criterion 3.174845
Sum squared resid 3093.072  Schwarz criterion 3.196149
Log likelihood -2861.472  Durbin-Watson stat 1.969892
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2005.1.1~2011.12.31)

Q Test
Sample: 2 1808

Included observations: 1807

Autocorrelation Partial Correlation AC PAC Q-Stat Prob

-0.002 -0.002 0.0089 0.925
0.003 0.003 0.0262 0.987
0.005 0.005 0.0720 0.995
-0.009 -0.009 0.2330 0.994
0.021 0.021 1.0652 0.957
-0.055 -0.055 6.5324 0.366
0.005 0.005 6.5786 0.474
0.014 0014 6.9435 0.543
0.021 0.022 7.7439 0.560
0.013 0.011 8.0463 0.624
*| | *| | 11 -0.060 -0.058 14518 0.206
| 12 -0.030 -0.033 16.127 0.185
| 13 -0.007 -0.006 16215 0.238
| 14 0030 0033 17.896 0.212
| 15 0.005 0.006 17.936 0.266
| 16 -0.014 -0.012 18311 0.306
|
|
|
|
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17 0.016 0.010 18.805 0.340
18 -0.006 -0.009 18.862 0.400
19 0.005 0.005 18.903 0.463
20 -0.024 -0.017 19.914 0.463
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Q? Test
Sample: 2 1808

Included observations: 1807

Autocorrelation Partial Correlation AC PAC Q-Stat Prob

0.001 0.001 0.0021 0.964
-0.007 -0.007 0.0950 0.954
0.010 0.010 0.2689 0.966
0.007 0.007 0.3672 0.985
-0.001 -0.001 0.3694 0.996
-0.000 -0.000 0.3695 0.999
-0.020 -0.020 1.1145 0.993
-0.001 -0.001 1.1155 0.997
0.002 0.002 1.1219 0.999
-0.012 -0.012 1.3882 0.999
11 0.003 0.003 1.4016 1.000
12 0.009 0.009 15502 1.000
13 -0.015 -0.015 1.9547 1.000
14 0.007 0.007 2.0406 1.000
15 -0.022 -0.023 29601 1.000
16 -0.025 -0.025 4.1324 0.999
17 0.051 0.051 8.8867 0.944
18 0.001 0.001 8.8902 0.962
19 -0.019 -0.017 9.5574 0.963
20 0.027 0.026 10.935 0.948
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ARCH Test:
F-statistic 0.148213  Probability 0.996766
Obs*R-squared 1.190879  Probability 0.996731

Test Equation:

Dependent Variable: STD_RESID"2
Method: Least Squares

Sample (adjusted): 10 1808

Included observations: 1799 after ad justments

Variable Coefficient Std. Error t-Statistic Prob.

C 1.012070 0.079332 12.75733 0.0000
STD_RESID"2(-1) 0.001550 0.023635 0.065570 0.9477
STD_RESID"2(-2) -0.006772 0.023630 -0.286598 0.7745
STD_RESID"2(-3) 0.009776 0.023637 0.413573 0.6792
STD_RESID"2(-4) 0.007189 0.023637 0.304140 0.7611
STD_RESID"2(-5) -0.000659 0.023639 -0.027883 0.9778
STD_RESID"2(-6) -2.31E-05 0.023627 -0.000976 0.9992
STD_RESID"2(-7) -0.021637 0.023626 -0.915783 0.3599
STD_RESID"2(-8) -0.001905 0.023634 -0.080587 0.9358
R-squared 0.000662  Mean dependent var 0.999544
Adjusted R-squared -0.003804 S.D.dependent var 1.822153
S.E. of regression 1.825616 Akaike info criterion 4.046702
Sum squared resid 5965.843  Schwarz criterion 4.074192
Log likelihood -3631.009  F-statistic 0.148213
Durbin-Watson stat 2.000022  Prob(F-statistic) 0.996766
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2005.1.1~2008.9.15)

Dependent Variable: RETURN

Method: ML - ARCH (Marguardt) - Normal distribution

Sample (adjusted): 2 959

Included observations: 958 after adjustments

Convergence achieved after 30 iterations

Variance backcast: ON

Q= C(3) + C(4)*(Q(-1) - C(3)) + C(5)*(RESID(-1)"2 - GARCH(-1))
GARCH = Q + C(6) * (RESID(-1)"2 - Q(-1)) + C(7)*(GARCH(-1) - Q(-1))

Coefficient Std. Error Z-Statistic Prob.
RETURN(-1) -0.008221 0.031801 -0.258502 0.7960
C 0.039031 0.032399 1.204678 0.2283

Variance Equation

C(3) 8.876068 57.67259 0.153904 0.8777
C(4) 0.999469 0.003792 263.5797 0.0000
C(5) 0.042762 0.009630 4.440284 0.0000
C(6) -0.045253 0.019151 -2.362957 0.0181
C(7) 0.415254 0.565347 0.734511 0.4626
R-squared -0.000105 Mean dependent var 0.060093
Adjusted R-squared -0.006415 S.D.dependent var 1.225255
S.E. of regression 1.229179 Akaike info criterion 3.088386
Sum squared resid 1436.849  Schwarz criterion 3.123933
Log likelihood -1472.337  Durbin-Watson stat 2.015130
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Q Test
Sample: 2 959

Included observations: 958

Autocorrelation Partial Correlation AC PAC Q-Stat Prob

| -0.014 -0.014 0.1882 0.664
| 0.021 0.021 0.6257 0.731
| 0.021 0.021 1.0408 0.791
| -0.025 -0.025 1.6262 0.804
| 0.020 0.019 20261 0.846
| -0.044 -0.043 3.8727 0.694
| 0.022 0.021 4.3385 0.740
| 0.025 0.026 4.9330 0.765
| 0.030 0.032 5.7965 0.760
| 0.026 0.023 6.4586 0.775
| 11 -0.054 -0.054 9.3151 0.593
|
|
|
|
|
|
|
|
|
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12 0.001 -0.004 9.3162 0.676
13 -0.018 -0.015 9.6431 0.723
14 0.018 0.023 9.9757 0.764
15 -0.004 -0.005 9.9937 0.820
16 -0.013 -0.012 10.163 0.858
17 0.038 0.029 11554 0.826
18 -0.018 -0.016 11.875 0.854
19 0.006 0.004 11916 0.889
20 -0.039 -0.035 13416 0.859

72



e =~ § &4 [ 47 Component-GARCH #7374 £ B # 1+ # 2_Ljiung-Box Q*
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Q? Test
Sample: 2 959

Included observations: 958

Autocorrelation Partial Correlation AC PAC Q-Stat Prob

| 0.004 0.004 0.0121 0912
| -0.020 -0.020 0.4006 0.818
| 0.021 0.021 0.8121 0.847
| 0.0561 0.050 3.3156 0.506
| -0.028 -0.027 4.0477 0.543
| -0.031 -0.029 4.9661 0.548
| -0.005 -0.008 4.9942 0.661
| 0.019 0.017 5.3603 0.718
| -0.000 0.003 5.3604 0.802
| -0.016 -0.013 5.6164 0.846
| 11 0.031 0.030 6.5699 0.833
|
|
|
|
|
|
|
|
|
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12 -0.036 -0.040 7.8067 0.800
13 0.009 0.011 7.8850 0.851
14 0.027 0.027 8.6011 0.856
15 -0.013 -0.015 8.7751 0.889
16 -0.046 -0.041 10.813 0.821
17 -0.005 -0.008 10.842 0.865
18 -0.016 -0.021 11.100 0.890
19 -0.008 -0.004 11.163 0.918
20 0.063 0.070 15.079 0.772
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ARCH Test:
F-statistic 0.620187  Probability 0.761393
Obs*R-squared 4.982681  Probability 0.759426

Test Equation:

Dependent Variable: STD_RESID”"2
Method: Least Squares

Sample (adjusted): 10 959

Included observations: 950 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

C 0.990118 0.105418 9.392303 0.0000
STD_RESID"2(-1) 0.004631 0.032591 0.142087 0.8870
STD_RESID"2(-2) -0.015829 0.032593 -0.485668 0.6273
STD_RESID"2(-3) 0.021817 0.032675 0.667698 0.5045
STD_RESID"2(-4) 0.048943 0.032733 1.495217 0.1352
STD_RESID"2(-5) -0.026923 0.032732 -0.822536 0.4110
STD_RESID"2(-6) -0.029722 0.032697 -0.909000 0.3636
STD_RESID"2(-7) -0.008478 0.032709 -0.259195 0.7955
STD_RESID"2(-8) 0.017209 0.032717 0.525993 0.5990
R-squared 0.005245 Mean dependent var 1.001581
Adjusted R-squared -0.003212 S.D. dependent var 1.627300
S.E. of regression 1.629912 Akaike info criterion 3.824357
Sum squared resid 2499.872  Schwarz criterion 3.870366
Log likelihood -1807.570  F-statistic 0.620187
Durbin-Watson stat 2.000139  Prob(F-statistic) 0.761393
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Dependent Variable: RETURN

Method: ML - ARCH (Marguardt) - Normal distribution

Sample: 960 1808

Included observations: 849

Convergence achieved after 179 iterations

Variance backcast: ON

Q= C(3) + C(4)*(Q(-1) - C(3)) + C(5)*(RESID(-1)"2 - GARCH(-1))
GARCH = Q + C(6) * (RESID(-1)"2 - Q(-1)) + C(7)*(GARCH(-1) - Q(-1))

Coefficient Std. Error Z-Statistic Prob.
RETURN(-1) 0.000154 0.034117 0.004509 0.9964
C 0.088713 0.037953 2.337406 0.0194

Variance Equation

C(3) 1.348979 0.232657 5.798145 0.0000
C(4) 0.978796 0.006418 152.4981 0.0000
C(5) 0.060566 0.013234 4.576736 0.0000
C(6) -0.074561 0.030021 -2.483621 0.0130
C(7) -0.016973 0.466633 -0.036373 0.9710
R-squared 0.000000 Mean dependent var 0.084425
Adjusted R-squared -0.007126  S.D. dependent var 1.397270
S.E. of regression 1.402240 Akaike info criterion 3.248509
Sum squared resid 1655.605 Schwarz criterion 3.287623
Log likelihood -1371.992  F-statistic 9.39E-06
Durbin-Watson stat 1.930468  Prob(F-statistic) 1.000000
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2008.9.16~2011.12.31)

Q Test
Sample: 960 1808

Included observations: 849

Autocorrelation Partial Correlation AC PAC Q-Stat Prob

0.003 0.003 0.0084 0.927
-0.022 -0.022 04133 0.813
-0.028 -0.028 11010 0.777
0.011 0.011 1.2050 0.877
0.047 0.045 3.0695 0.689
-0.058 -0.059 59965 0.424
-0.017 -0.014 6.2364 0.512
0.005 0.006 6.2600 0.618
0.014 0.009 6.4228 0.697
-0.004 -0.005 6.4333 0.778
! | *|. | 11 -0.069 -0.063 10560 0.481
| 12 -0.048 -0.050 12.552 0.402
| 13 0009 0.004 12618 0.478
| 14 0.030 0.025 13414 0494
| 15 0009 0.010 13.488 0.565
| 16 -0.028 -0.020 14.154 0.587
|
|
I
I
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17 0.005 0.003 14174 0.655
18 0.015 0.006 14.365 0.705
19 -0.007 -0.011 14.409 0.759
20 -0.004 0.001 14.422 0.808
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Q*Test
Sample: 960 1808

Included observations: 849

Autocorrelation Partial Correlation AC PAC Q-Stat Prob

0.004 0.004 0.0160 0.899
0.002 0.002 0.0192 0.990
0.022 0.022 0.4203 0.936
-0.032 -0.032 1.2895 0.863
-0.027 -0.027 1.9012 0.863
0.012 0.012 20165 0.918
-0.007 -0.006 2.0626 0.956
-0.010 -0.009 2.1412 0.976
0.048 0.046 4.1171 0.904
0.010 0.010 4.2023 0.938
11 0.012 0.012 4.3232 0.959
12 0.038 0.035 5.5787 0.936
13 -0.028 -0.026 6.2625 0.936
14 -0.013 -0.011 6.4170 0.955
15 -0.038 -0.039 7.6601 0.937
16 0.014 0.019 7.8279 0.954
17 0.030 0.032 8.6296 0.951
18 -0.010 -0.013 8.7090 0.966
19 -0.034 -0.037 9.7032 0.960
20 0.017 0.015 9.9541 0.969
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ARCH Test:
F-statistic 0.271121  Probability 0.975209
Obs*R-squared 2.186733  Probability 0.974745

Test Equation:

Dependent Variable: STD_RESID”"2
Method: Least Squares

Sample (adjusted): 968 1808

Included observations: 841 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

C 1.035001 0.114894 9.008331 0.0000
STD_RESID"2(-1) 0.005531 0.034663 0.159580 0.8733
STD_RESID"2(-2) 0.004991 0.034662 0.143982 0.8855
STD_RESID"2(-3) 0.022125 0.034689 0.637816 0.5238
STD_RESID"2(-4) -0.031566 0.034683 -0.910123 0.3630
STD_RESID"2(-5) -0.025060 0.034683 -0.722531 0.4702
STD_RESID"2(-6) 0.012082 0.034484 0.350368 0.7262
STD_RESID"2(-7) -0.009601 0.034490 -0.278374 0.7808
STD_RESID"2(-8) -0.013063 0.034493 -0.378728 0.7050
R-squared 0.002600 Mean dependent var 1.000540
Adjusted R-squared -0.006990 S.D. dependent var 1.732589
S.E. of regression 1.738634  Akaike info criterion 3.954720
Sum squared resid 2515.009  Schwarz criterion 4.005388
Log likelihood -1653.960  F-statistic 0.271121
Durbin-Watson stat 1.999058 Prob(F-statistic) 0.975209

78



e T~ F £ 3R Component-GARCH #5732 47 (2 P8 =k B b & 1 B3 % i
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Dependent Variable: RETURN

Method: ML - ARCH (Marguardt) - Normal distribution

Sample (adjusted): 2 1808

Included observations: 1807 after ad justments

Convergence achieved after 33 iterations

Variance backcast: ON

Q= C(3) + C(4)*(Q(-1) - C(3)) + C(5)*(RESID(-1)"2 - GARCH(-1)) +
C(6)*DX

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

Coefficient Std. Error Z-Statistic Prob.
RETURN(-1) -0.006327 0.025162 -0.251467 0.8015
C 0.068290 0.024466 2.791160 0.0053

Variance Equation

C(3) 2.205811 1.013291 2.176879 0.0295
C(4) 0.994788 0.003499 284.3212 0.0000
C(5) 0.058172 0.008136 7.149597 0.0000
C(6) 0.001042 0.003738 0.278705 0.7805
C(7) -0.030268 0.017117 -1.768251 0.0770
C(8) 0.270555 0.763642 0.354295 0.7231
R-squared -0.000163 Mean dependent var 0.071525
Adjusted R-squared -0.004055 S.D. dependent var 1.308582
S.E. of regression 1.311232  Akaike info criterion 3.175921
Sum squared resid 3093.073  Schwarz criterion 3.200268
Log likelihood -2861.444  Durbin-Watson stat 1.969874
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Q Test
Sample: 2 1808

Included observations: 1807

Autocorrelation Partial Correlation AC PAC Q-Stat Prob

-0.002 -0.002 0.0088 0.925
0.003 0.003 0.0278 0.986
0.005 0.005 0.0739 0.995
-0.010 -0.010 0.2389 0.993
0.021 0.021 1.0627 0.957
-0.055 -0.055 6.5453 0.365
0.005 0.005 6.5936 0.472
0.014 0.014 6.9585 0.541
0.021 0.022 7.7555 0.559
0.013 0.012 8.0662 0.622
*| | *| | 11 -0.060 -0.058 14548 0,204
| 12 -0.030 -0.033 16.145 0.185
| 13 -0.007 -0.006 16231 0.237
| 14 0.030 0.032 17.908  0.211
| 15 0.005 0.006 17.947  0.265
| 16 -0.014 -0.012 18319 0.306
|
|
|
|

© 00 N oo o b~ w N P

[
o

17 0.017 0.010 18.818 0.339
18 -0.006 -0.009 18.879 0.399
19 0.005 0.004 18.918 0.462
20 -0.024 -0.018 19.945 0.461
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Q? Test
Sample: 2 1808

Included observations: 1807

Autocorrelation Partial Correlation AC PAC Q-Stat Prob

| 0.001 0.001 0.0024 0.961
| -0.007 -0.007 0.1037 0.949
| 0.010 0.010 0.2675 0.966
| 0.007 0.007 0.3649 0.985
| -0.001 -0.001 0.3667 0.996
| -0.001 -0.001 0.3672 0.999
| -0.020 -0.021 1.1278 0.992
| -0.001 -0.001 1.1294 0.997
| 0.002 0.001 1.1348 0.999
| -0.012 -0.012 1.4187 0.999
| 11 0.003 0.003 1.4350 1.000
|
|
|
|
|
|
|
|
|
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12 0.009 0.008 1.5675 1.000
13 -0.015 -0.014 1.9542 1.000
14 0.007 0.007 20401 1.000
15 -0.023 -0.023 29783 1.000
16 -0.026 -0.026 4.1966 0.999
17 0.051 0.050 8.8961 0.943
18 0.001 0.001 8.8993 0.962
19 -0.019 -0.017 9.5413 0.963
20 0.028 0.027 10.958 0.947
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ARCH Test:
F-statistic 0.150014  Probability 0.996625
Obs*R-squared 1.205342  Probability 0.996589

Test Equation:

Dependent Variable: STD_RESID"2
Method: Least Squares

Sample (adjusted): 10 1808

Included observations: 1799 after ad justments

Variable Coefficient Std. Error t-Statistic Prob.

C 1.013256 0.079344 12.77039 0.0000
STD_RESID"2(-1) 0.001621 0.023635 0.068566 0.9453
STD_RESID"2(-2) -0.007083 0.023630 -0.299748 0.7644
STD_RESID"2(-3) 0.009493 0.023637 0.401604 0.6880
STD_RESID"2(-4) 0.007144 0.023637 0.302242 0.7625
STD_RESID"2(-5) -0.000571 0.023639 -0.024167 0.9807
STD_RESID"2(-6) -0.000311 0.023627 -0.013176 0.9895
STD_RESID"2(-7) -0.021834 0.023626 -0.924151 0.3555
STD_RESID"2(-8) -0.002100 0.023634 -0.088853 0.9292
R-squared 0.000670 Mean dependent var 0.999568
Adjusted R-squared -0.003796  S.D. dependent var 1.821035
S.E. of regression 1.824488 Akaike info criterion 4.045467
Sum squared resid 5958.477  Schwarz criterion 4.072957
Log likelihood -3629.897  F-statistic 0.150014
Durbin-Watson stat 2.000021  Prob(F-statistic) 0.996625
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