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Abstract

This paper discusses the correlations of maorommic variables of Taiwan over
the past two decades, using the VECM and TGARCHahtdidentify the long run
relationships. We explore common factors amongpttiees of gold, oil, and stock
market, and examine their possible causal reldtipss The co-integration
relationships show a one-way causality from prioé®il and gold to the Taiwan
stock market. In addition, this article shows ttie price of gold and oil are mutual
influenced, and the golden price to stock pricepasitive while oil’'s impact is
negative. This article provides a platform to irigege and analyze the factors that

affect the Taiwan stock market.
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1. rank(Z7) = n>I1 % fullrank<B* > Y, %75 chdfi e & 5 T L pFF R 7)) > pLpr
BEIY, VAR o
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AR
1. ¥ % 7% M % (Causality)
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02V |X\ V) < o?(V|Y) 7 RIFEL & X 2 58Y -
3. B 7% M % (Feedback)
02X X, V) < 02X, |X) 2 a2 (VXY ) < a?(Y,|Y) > RIXez Y2 B i 3
ik
4. j = M % (Independent)
F02(X XY = 02X |X V) = 02(Xe|X) 2
o2V X, V) =02V |[Y) = c?(%|Y)» 2 7 R8T Ap 3 o2 > ¥ & F1 %M (% o

F1 % B e TR 4T

P 4
Xt = Qg + Z al’Xt_i + Z b]Yt_] + &1t
- < (3.5.1)
P 4
Yt = ﬁo + Z CiXt_i + Z d]Yt_] + Eaxt
i=1 = (3.5.2)
}i}EIFI»\iHO:bl—bz—bg— —bp=0
BREBXRHy dy=dy=d3=-=d,=0



FIE8 B R Bk H R Hy » RIS S8 5 e 7% B (2 (Feedback) %1%
B R Hot 7 485 Hoo RIVE B X Heis 8 @ F1% M 00 F 408 b & 55K Ho
P AEEGHy XS HEHYREF A e FIEM A E R P2 IES B R BRH 2 Hy
RIS RfcsAp T Wik e
3.6 & F &4 +7(Impluse Response Analysis)

AR - BHRAEE A RCAEAFUALNEAEREP AR R)EH R

ﬁﬂiﬁif’f?%“’ﬁ“%ﬁ&\%‘r”";‘éﬁl;%?ﬁﬁ),@m PR F BT BT I R R E

BHREEHFFOY R FEHE BIEN? E B LIRSS - H e

1*@7 Fr - BPFF M EFHVAR DB ok b R I R e g el

¥ &= ~FVAR(1)

1 }’1t] [6111 a12] [Y1,t—1]+[51t] (3.6.1)

ye= Yot Az1  Qz21 1Y2t-1 Eat
;3¢ 2 F e, 5 white noiser 2E(g,) =0,Vi=1,2>

Var (&) = E(steé) =Y, Vt, E(gt€i5) =0Vt #s,i=12 -
€ y
B3R et = 0% > $y A & 7y, = [ 10] = [(1)] s 22 8(t=1,2,.. )% 38

€20
A3

_ [@11 Q12717 _ [%11 (3.6.2)
1= [a21 azz] [0] h [a21]
_ [a11 ai, a11] [ a%l + aq,a54 ] (3.6.3)
Y2 azy aZZ a21 a11021 b ar,051

2 Y [P = 93 2 .
Bl 0 aqq,a7y + 1200, f= 5 F Yl Falde iy, ok 5 ap1,01101 +

AppQp1 Fi 5 & Yy PFEF 31 A2 dy, 0 F i o
&
PR E At = OB o Hy, A2 By = [ )| = [(1’];% oo BT A ] R

Vo B 31 Ae iy, By, ko

Flh e F Ak p - BVARS A2 gL o B e 0 H @ g A g 4n
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WA FAFRT AL > R o S AREFGELR T i R AR PR 0 F B
TUPRNER B E AL HE FPEF € % * Sims(1980)Choleskys
#2 > 1t % i+ (Orthogonalize)VARE A snftrdf > 2 pt — 24758 % X IIVARK A % ¥k
PAERPE 2 REE AL F B S % > Pesaran and Shin(1998) i £ £
VARH A - 4 i- tr & F BP| 3 F & B8 et 2 (L iF42 0 ¥ 2 X S EPEF)EE D
B

3.7 FERIFAL % R B, fE(Forecast Error Variance Decomposition)

bR ABALR L o B R e B o R e L A 5 A 8
7 I RBEALfRLS RRELLFpP L2 H e REFRFREFORE T Fo
WP RIEA R BB R 7 b B AT S ant B Bl A R Bk By § 0
BT R R R
F1* VAR H-3) ¥F =0 s ci3p B3R L 5
Yirs = Yiusie = €tas + W1Ea5-1 T Yo&pys—a + -+ s 16041 (3.7.1)
e i TS 0 A iE AT
& = Aple = a1y F Al + - Apling (3.7.2)

PR e A {7 F o~ msHp I R 5> £ (Mean Squared Error)
n
MSE(?Hst) = Z{Var(ujt)[aja; + wlaja]'-l,l)i +,a;ai; +
j=1

+ Psqa;aPs_4 |} (3.7.3)
Fed
Var(,u]-t)[a]-a]f +Yia;aip; +raiaihy + o+ l/)s_laja]fl/);_l] (3.7.4)

TR R G T S TR AMSER R > £ 7 U B e i

18



AR IR RDCE SRR HN Z BRI S F oA PR F Sk L TG HE

:% % (Mean Absolute Percentage Error, MA%’% ¥ 7 % 3 (Theil Inequality
Coefficient, THEIL)» # ;% 5 &7 ) 3

n
Y, — Y/
MAPE = (Z #)/t x 100%
t—1
2 o

(3.7.5)
R EUE - < AN A

wiE o YV R IRRE
MAPE:® & fg | s 2 2. & p|

MAPE < 10% 3¢ 8] 5c # & i

% -

10% < MAPE < 20%%f Bl 5c # %2
20% < MAPE < 50%73f i s # £ 32

50% < MAPE g4 4 # & f&

*Lee, So and Tang. (2000)

—

im 3 MAPEF] G H 22 S i@

Boom B

7

R RF AN FILA §F R
LApa A RAHS EFEL R

n 2
1
THEIL = RMSE/(?Z Yf)

t=1

(3.7.6)

RMSE =

1 n
D %=1
t=1

L a3 o

(3.7.7)
THEIL & /| 5+0.55% » H3

38 p i ﬁi?ﬁ,i it B %R & 4-7 (AutoRegressive Conditional
Heter oskedasitcity, ARCH)

lEL * J:“] m#‘*lu

Engle(1982): % £ $cenik i+ R F L2 A# 2 w2 1 3F
AR AREEER RS LA e B AR B - T I LIRS e
TFRF FAEA A AN RAP G LRE - B AT 0 7 FE

19



1;']??' 'i* m]; 'i% B > m %B)"%Eﬁ]’l}— [ 73};‘),' 3 ) 'J/}IJ’H’ ARCH%:%:‘E‘J s ¥ 21]%{] :H

"L

=3

fORRER S L eoad PRI NRE §EF L T R ARR BB
PR TR R Fla RRIGER REH DR G ¥ bR FER L ahT
FEEORATET AP o BB EE AR K A e & H 2LIEE L FRr
B A felic| gk d IR ik # - % % B (leptokurtic)~ 5 & (heavy tailyi %
Z_ 4 fie o

FERATREEAGER R Lo 0§ - AERFREIITRY 2

N F 4T o
Ye = B+ B X + & (3.8.1)
B R A IF (g )PRAEH R 1 B A firdeT
B a5 L g~N(u,02%) (3.8.2)
ARCH?535% : &.~N(u, 6#) (3.8.3)
He gl 2 03B FAT > genif s $ R #c:
bf i=rorgdoE 2y (3.8.4)

PRAFEFCCR BB () € F o SR ENA P EARCH
39 F#EAGARCH#A| (Threshold GARCH, TGARCH)

p % Engle(1982)% 1 ARCH #- 3] 2 7R & 7| eh® 3 £ 10 {8 >
Bollerslev(1986) # #1 7 GARCH 3] » GARCH 74| £~ & % F* &% 4 f #ic¥}
SR LT B RCA 0 % o8 i B RCA AR e 02 b GARCH 384 62
4 7R (T3 - ) auE e O] ORI R P Y B e e TRR] > iR

R TR i AT A £ R e B A R RS RS T

PRt

-l e e VA 17 fefpip] 0 & a9 ARCH #-3) T - BRI j} A0 FEE

BHBRR LD B s BRSSP S RO 2

WHARPHCR P F R R R T TR DR R e s I

20
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W oA PEVEER S GRS AR EA T LD RS Y
L] T T o

Bollerslev(19863) & 7 #-3] @ 51 » i i % B #icehis 15 @3 ARCH #-3)i& =
AP hE L WA ARCH ¥ 5 iz 153 icx £ ehB 480 F]2 B % H ARCH
& GARCH % & 5 ' #E 2 % R SR 0% 2 T3odcens £ T 2 3§ 2. p#p T 18 Efeif i

$R B QP E S BRI L GARCHP »q) ° H A58 40 ¢

R M
Yt :C1+Z¢iyt—i+zwj€t—j+€t
i=1 =1

(3.9.1)
€ = el (3.9.2)
q p
he =k +Z i +2Ai e,
i=1 i=1 (3.9.3)

HAh Gt R B pea bl Geaf SR hy 2y, 3 40002 o s
HEF AT o (BOLR L IEHE TS 50 (393 Fs g RS 4250 »
WP R R F S R Hoensg e o
Zakoian (19943t GARCH$-3] 4e 14 8 it @ & 2 Threshold GARCH( TGARCH)
2 Glosten et al.(19935GJR GARCHp 12 » fe -3 #7 R 8F] % 5 if H R % 1
EREY I
FAPLT RFRY LG P e 2N 4o
o =w+ae’ | +y(ety le—y)+ o’ (3.9.4)
where I, = 1if & < 0,and 0 otherwise. (3.9.5)
(1) 4%y #0> R L w P58 -
(2) 4%y =0 R %= - &LGARCH -
(B) 4y >0 RISk 5 i
(4) Pt A e o i (e > 0) B L (e <O R4y 2 FEE -

— i3] £ TGARCH([D,qQ) % & #c= 4258 40T

21



p q
O'tz =w+ Z aiEE_i + Y(€§-1 ’ It—1) + Z .Bjo-tz—j
- = (3.9.6)

S A R R O B OF
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Yri FERE

ARARBRIpT - FAFL D FNRF LT EAREEFT RS AL
it % Eviews* B il K F TR AT AR 2 A EHAT > F - 4L FR
KR AT S E R AR WA R H L B PR R
SR S 4T A H AR A ETEC AT S T Xl £ p A F
AP N L REF RGP RO TFY X F L TR EALG DT A &R
Fie- HHGERET TR G2 L3 BRI 07 F Bk w M G
LY ARRFL R AR, fER RS S ES SRl g o ¥38 " TGARCH
BRSO ST Fadi LAY AL
41 FTHXREZHRAL T

AR AP R 5199110 3 2012& 117 o 2 o TS S E 2 o R dp i
RZE&R EBZ R ! FTREFHFFAIT Bk Adcd 22635 > Tl KRB
p >t o AR5 ANTaR (Taiwan Economic Journal, TEFHL A » & T 5P AF7 7 #7480
B2 T2 B e iE AR

SR A REE R R Bl AR R AR
oo AUl 5 R &GS T o B TR SRR A B R
TR H R 1 R F & 3 £ (Seasonal Adjustment)

FARR RPN KBRL - AERWRI B I - fhEmitE A5 §
BMEFHEE RS- CRE O FHREYF AR B R(E A/ES )L BT
HEHE G RE S
. i B MG 2 R E RS SRR L - I R IR

BrEAREL LA FI TR R - ML R T R
SAET B RN BTFERSRE(F )BTRS R (£~
)3Tt B Bcp B BT (5 AT § R

iaﬁr/}‘:aﬁfmp mﬂ’\r‘]#/\é‘;/ / f”% )s "1 rﬂ'}' %?_Kﬁf_ F iﬁ}; r’} %’i’( /
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BEThor A 2 RRBG|IFHAHIE E R - B LG REIHe R R AR
% H 5 F & Fl& (seasonality - % & F]& 075 = F] > — 7 ,Eﬁ?,fsp\ LT A|w Ig
1. /& %)% (calendar effects
2. #1 B ¥1% (institutional factors
3. § iz F %
4. g8 F1% (expectation

» TP £ 53 & (seasonal adjustmentiip g %,L.iiﬂ"‘,f T g T E st

FALL T R R S TR AR R REFR R H T - 8 2

ik
=

BiEz g BRI ESF R DAY Y R BT ARG HE L
LA RR e
SOBRMARAN ERAGERF D %l o AP R T Ratsiiit g8 ¢ Hamilton
and Susmel(1994f %% i+ * e Thcyp B enG Hlt i % - e s 4 . 22002 17
FRE R BRI A 2 R o Flpt A pogRs LR L o B R g
42 FHZRELS
BRER B R R A F AP PR R BT G -
B AR AP A - B AR T G R s A e & 9T 2 A5 A 15 ()
- "Bl "Bz RS- BRAETGFREAAEAF IS E FEEL L, 0 A Y
ﬁké - BERAEREHRREE: -3 VE L RAARFRAINETF T OB RRR
Ao FEAHEI o p AP g P TR BRI A ARG
S 3 BRI e AR e B AR A TR B A R R
FALFRE BT RETIOERRE > = BREY S2ETL A 57

LB SRS R Y £ R 3 3 S R TR T
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- ArBPHRT

Variable Sample Obs. Mean Variance Jarque-Bera Maximum Minimum

STOCK 263 8.744954 0.059971 11.41705 9.223657 8.105864

GOLD 263 5.949807 0.313338 46.51223 7.530826 5.552273

OIL 263 3.230154 0.499374 24.19648 4.793873 2.310941

9.4

8.8 7

8.2 7

8.0 T T T T T T T T T T T T T T T T T T T T T
92 94 96 98 00 02 04 06 08 10 12

W- 8B RS 1 G S R
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7.2

6.8

6.4

6.0

5.6

5.2

5.0

4.5

4.0

3.5

3.0

2.5

2.0

92 94 96 98 00 02 04 06 08 10 12
Fl- REFRHFECSATSEDFLRAFFT

1 T T T T T T T T T T T 1 T T T T T T T T

92 94 96 98 00 02 04 06 08 10 12
Bz 73 PRHEECLZRESEAFL AT



43 BB HPBR T

1 #F ¢.Granger and Newbold(1974)% 217 it i §f J(Spurious Regression)
A2 NN Y SRR PR A 7| 8 £ = (Integrate Order) F]pt &
i * Augmented Dickey-Fullef 1344 7_> & T8 P2 S8 A3 S 5 T8 447 &
FERE 2 AR 2 AR FRA 0 MPIET RFELI c AE L BHRERR

(Stock)~ « £ % #(Gold)~ % 7 # . (Oil) = 1 % #ic2 -k # (level data)e wite T > %

Rk AIES G L E R 1 RHc - 1F £ 2 (first difference)t i 7 1 % %
Z)ed 22 R AA VERZ BREA-LRETAZES T LINLR
EBEXd - AL ERTSFR BRETIESLYn & BEX > 70 2 &R

o AR s BT R R B ;}_7, plinsris o AT kg

AL e
2= ADFHE# T
Variable = Observations Lag length Unit root in t-statistic Prob.*
Stock 260 2 Level -0.783547 0.9648
Stock 260 1 1st difference -13.54859 0
Gold 249 13 Level -2.619837 0.2719
Gold 249 12 1st difference -6.478202 0
0]] 250 12 Level -2.693162 0.2404
oil 250 11 1st difference -5.977600 0

*MacKinnon (1996) one-sided p-values.

44 B2 EFELHB T

* % & ¥ T2 % ¥ ¥ Iohansen and Hansen(1998 o 2. & ~ $2iu & T2

-

(Maximum Likelihood Tes) #F:t % E i #~% £ B R -F R U R2Z L FEM %
BT fEAPL L g ieY ¢ AR Rl PR g i AR R

27



et w o d & ¥ g P|Johansen and Hansen(1998% ~ i 4& T2 €2
VARH- A 5 A& > FIP P2 i § enZ s e @ 032 & £ 38 @ & white
NOISEEK » 5 T WA F L HEFFINES ERT N § it E T HhA
R REA A TP ERFAICZ B BT ARFLY L #1 LMk 2 (Lagrange
Multiplier test) FEza a2 A £ 78 & i = MK rd v 77 R 2L RGd L
PUHERBEE DR DD A
FRFEEERET S N RFH L BRETE AL L Bip > Fp A
57 A0 FLETIEGRAEBK > AT AR APFRiEZ B R

g BEFEME TN A BREF LD RBRT N IO B

ir VAR E ik

Lag AIC LM-Stat Prob
0 2.124257 - 2
1 -8.409670 14.94629 0.0924
2 -8.422488* 15.88060 0.0694
3 -8.415354 10.26287 0.3296

* indicates lag order selected by the criterion

21 teETxEFEf=

Hypothesized No. of CE(s) Eigenvalue Trace Statistic 0.05 Critical Value Prob.**
None * 0.061648 31.08871 29.79707 0.0353
At most 1 0.051644 14.54475 15.49471 0.0691
At most 2 0.002912 0.758239 3.841466 0.3839

Trace test indicates 1 co-integrating eqn(s) adtdé level

*denotes rejection of the hypothesis at the 0.06lle

**MacKinnon-Haug-Michelis (1999) p-values
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45 FABEHI A AT
B SR A GA PRV EY ALY ARG R
FEHESET RS BAMSRRET LGSRk 5 R L P0Gk
BT e B EAFLB T o EFL0 0 A k- d AR R apL v 4
E e B e BA BT A &

e

BREE PR G R e B AN % 19 LB ACH) S £

I

B Iofrht 2w - B enzbiafei L eom,_ 0 ThlicE R4 B T IE H FI R oo B
B ¥ bABRGE o A& ok f o m R
Rean-BREFR2Z[eBT Ao v -DEEFRIE L AL B1w

B R R el 0 g SRR R g R ket o R AT S

]

A
2] q,

‘sh‘*

EPHFTRLER T AR ER i%f%ivgﬁjg\,ﬁpi;@jf&g o K5V
PTG RELERRET EPRALDTRAT I M A B LR FRE L

M % > o Faff and Chan(1998) k@ -+ § £4kit 2 &

3“*‘
“)&
"
"
<
b9
i)
=
2

RERRIA O FERRTE S ATE A SN FEE DR F 2 FRT G
B EREUEFL R TR G R CRTF L E T ABRT e L A
FTEMREAT B WGP &L A RE WL ZH G 1A X T M A Pr

AR R R B R S R L S AR F AT R

u\,

o

TREFFRFTAHRLEORFT RS ARED FRSRFTafRT R §

1?5

$AF TEDFAFE S P VECMA 4 ¥4 = B R B L P I0G G F

Stock > 0.435496Gold — 0.6247770il + 7.655236

"
I

B T BRI EYEG F 2L F

Stock < 0.435496Gold — 0.6247770il + 7.655236

"
I

L HH et DRI EDIOEERE o v £ Gt 2 FF e & T aus
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BEM MR R PR 2 ETIE B IGrR E R d BAE RT g

£ sogepE o LR e B R R o

Rz v EFALB T B3

22 HERR

Variable Coefficient Standard Error t-statistic

C (t-1) -0.079792 -0.01843 -4.,32852%*

D log Stock(t-1) 0.056299 -0.06132 0.91809
D log Stock(t-2) 0.063442 -0.06259 1.01358
D log Gold(t-1) -0.054887 -0.11549 -0.47523
D log Gold(t-2) -0.033681 -0.11611 -0.29007
D log Oil(t-1) 0.080597 -0.06357 1.26783
D log Qil(t-2) 0.040579 -0.06179 0.65672
c 0.001514 -0.00901 0.16806
@TREND -1.21E-06 -6.10E-05 -0.01993
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- FaRH
Variable Coefficient Standard Error t-statistic
C(t-1) -0.01188 -0.01009 -1.17759
D log Stock(t-1) 0.039808 -0.03356 1.1862
D log Stock(t-2) -0.00687 -0.03425 -0.20056
D log Gold(t-1) -0.098206 -0.06321 -1.55373
D log Gold(t-2) -0.159559 -0.06355 -2.51094**
D log Oil(t-1) 0.032017 -0.03479 0.92029
D log Qil(t-2) -0.016995 -0.03382 -0.50258
c -0.00733 -0.00493 -1.48803
@TREND 0.000109 -3.30E-05 3.28058***
R S B
Variable Coefficient Standard Error t-statistic
C(t-1) -0.005554 -0.01863 -0.29815
D log Stock(t-1) 0.204365 -0.06197 3.29774%*
D log Stock(t-2) 0.034461 -0.06325 0.5448
D log Gold(t-1) 0.136836 -0.11672 1.17237
D log Gold(t-2) 0.204856 -0.11734 1.74579*
D log Qil(t-1) 0.09829 -0.06424 1.52995
D log Qil(t-2) 0.040375 -0.06244 0.64658
c -0.00055 -0.0091 -0.06048
@TREND 2.83E-05 -6.20E-05 0.45935




PN

LEEME

Stock = 0.435496Gold — 0.6247770il + 7.655236 + 0.004284@TREND
[-2.0450]*  [2.60972]***

A

eci,—, = Stock — 0.435496Gold + 0.6247770il — 7.655236 — 0.004284@TREND

%#kw £ 1 o=[-0.079792 —0.01188 — 0.005554]

1.t-statistics in [ ]
2.6 v m ek h w7 10% 5% ~ 19088 ¥k 0 4B % & Bk H,
3.10%- 5%~ 1%z B ¥ -k Eqef B A 4 5 +1.645 +1.96 ~ +2.576 ¢
Vector ErrorCorrelation mod :
AStock = —0.079792ecTm;—; — 0.056299AStock,_, + 0.063442AStock,_,
— 0.054887AGold,—; — 0.033681AGold,_, + 0.080597A0il,_,

+ 0.040579A0il,_, + 0.001514

46 %#c2 Granger F15% M 4 =

B R FE 1 RREF LM R rE2 T R T LS R )
g A& GrangeF] kB i e R FFitie s T ERE R R F £ B R

WHeip 3 M G Bl FIEM AR TAP T U REEF LU G
BT REMGod AL FA LD PFREREET D B 1098 F ok E

THERALF AR RE BRI KT E e AL R BB AN E

N

BRES EFRIAFLTEPM G LELAAPT N ERd B REE £
BREF NS > TORE RN RS R F AR EE A

B ZABAS

HEBH < BilE%

32
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#1 REERES

SR
Excluded Chi-sq DF Prob.
D(Gold) 0.284881 2 0.8672
D(oil) 2.170144 2 0.3379
FER#
Excluded Chi-sq DF Prob.
D(Stock) 1.436071 2 0.4877
D(oil) 1.038178 2 0.5951
%
Excluded Chi-sq DF Prob.
D(Stock) 11.27112 2 0.0036***
D(Gold) 4.047602 2 0.1322
2L ARABFLAEMB
Null Hypothesis: Observationd--Statistic Prob.
D(OIL) does not Granger Cause D(GOLD) 260 2.97963 .0526*
D(GOLD) does not Granger Cause D(OIL) 260 0.45815 .638
* e e nl 402 100 5%~ 19688 ¥ K > 4B 8 & & Bk H,
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- mBHEFLFEM G

Null Hypothesis: Observationdg=-Statistic Prob.
D(STOCK) does not Granger Cause D(Gold) 260 0.590240.5549
D(Gold) does not Granger Cause D(STOCK) 260 0.0233 0.977

*oyowk kR N gl 2 2 10% ~ 5% - 1%%;.“%“7];1?- s *E“;/:fﬁ-,i ',F;::FIHO

2L BRENRZTFIEM G

Null Hypothesis: Observationd=-Statistic Prob.
D(STOCK) does not Granger Cause D(Oil) 260 6.01569.0028***
D(Qil) does not Granger Cause D(STOCK) 260 0.14257 0.8672

*osokk L okkk s w257 10% -~ 5% ~ 19088 k8 > B8 & & BRRH

A7 R TEFF BIEALSTRIFRELRE A2
FEM A TR APEFRINRERR - RERR - ERRRFALT LM

GoRa N PEAREY F- REFTLAFETHP LFPFRE R RER 25

Be ) o Bt > % @R oo AT KBRS B g 2 p oA 2T B 3

S e L R ISk I et B A B D R0 4T & AR

(g

P pEeY R B ad G M B AR AR kAL P P2 2 U T
WP 3R PE TS Pl enB R4 ) B R eiRA o IS D Wl B R RA T AP
EATERARRE LR B RA S R HILR Y i S A L
FHEER FR-ZBREDEFEZI T R4 > a LAY T A -
BAETARA > L RART SR AT - BRI AL BEPET L A
GAE W FF A - BE DB APk L BREAEEEF &

BAd O R L - Bha g8 - B R o 7 2 A= B 18 €A



FIAE AR

3

PR T R ARAD B SRR

R SRR SR - R LR RN SR s RENES ST

&>
=
1—?‘&
BN

TRFRDS Bl 5 REF DL oo frh

TieR BREA LA PR AR ERR PEROREERM AT

Ef kG it a s,

W

Response of DLSTOCK to DLSTOCK

Response to Cholesky One S.D. Innovations

Response of DLSTOCK to DLGOLD

WE T AR

S RALR A o

Response of DLSTOCK to DLOIL
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Variance Decomposition

Percent DLSTOCK variance due to DLSTOCK Percent DLSTOCK variance due to DLGOLD Percent DLSTOCK variance due to DLOIL

100 100 100
80 80 80
60 60 60
40+ 40 40
20 20 20
0 : : : : : : : 0 : : : : : : : 0 - - - - - - -

5 10 15 2 25 30 35 40 5 10 15 20 25 30 35 40 5 10 15 2 25 30 35 40
Percent DLGOLD variance due to DLSTOCK Percent DLGOLD variance due to DLGOLD Percent DLGOLD variance due to DLOIL
100 100 100
80+ 80 80
60 60 60
404 40 40
20 20 20

0 : : : : : : : 0 : : : : : : : 0 ; - - - - - -
5 10 15 20 25 30 35 40 5 10 15 20 25 30 35 40 5 10 15 20 25 30 35 40
Percent DLOIL variance due to DLSTOCK Percent DLOIL variance due to DLGOLD Percent DLOIL variance due to DLOIL
100 100 100
80 80 80
60 60 60
404 40 40
20 20 20
0 - - - - - - - 0 : - - - - - - 0 ; ; ; ; ; ; ;
5 10 15 20 25 30 35 40 5 10 15 20 25 30 35 40

W= Ri&~jf

48 ARCH#ZTGARCH 1% |

B FRA AR REY (5 LR E YOG AN R A PR

ETRS

LjH B GARCHN G 3 22 = Bdpiids > o = ikl & @ 3 5
E5 B BRI o F A 08 B R G T A8 F PARCHa TR » Ft

PR AFARCH R T 5T 7585 » ARCHEA? APz § # &

WL

LR AT MG E e GRS T AR RAL B LR

¥
R SEREE U SUP S LI I & S AT

R
>~
F_k
v
Y
~5%
%
@
A
%
T
k=
Ry
F_k
S
)
W
‘%
‘-ﬂ\ft
_H?.
\v

EEENE LTSNS SN

B A
iz

—
OJ

vk H F g 3ok anfp B AT S BN RS A T4
i



%21t = ARCH# z_

F-statistic 367.0015 Prob.F(2,258) 0.0000
Obs*R-squared 193.1192 Prob.Chi-Square(2) 0.0000
ARCH :

Stock = 0.147880Gold + 0.1421710il + 7.275863 + ¢
02 =0.001281 + 0.881053¢2 + 0.16994107 , + &,

d B A 457 127 2o 4 F TGARCHRS » 8 5y = 0.120374>y # 02 ¥y > 0
WAL e R s RS o Ble 3 34 FTGARCH(S ek & p %
PG BA; 0 B> 2 FTGARCHS ek 2t R B Bic G 2H B » o~ vH i
%2002 1% 12012 11" > B ® & At IRR] > B Y ITRABEET L R 2
Boe o SRR HAIE R BRIFRT RS o i e T
5% ¥t 83 £ (Mean Absolute Percentage Errgrk {4 > 2 LewisiiMAPEs 2 % &
Z2RF AP B ST > RAPRIE TR EIFER S 5 a4 R E Db
o A s et R AT R ARG RRE R S A S B AR g
¥ 7 % th#c (Theil Inequality Coefficienty & & - & giRl s 3= % -] %20.557 & & f&
TRRIE EX P TRRIHGS o Bl AR FTGARCHS eng R ek # > (s L Hp e B
Bop s o R B S ARTER eI R S B e A IR R
TGARCH :

Stock = 0.147866Gold + 0.1441510il + 7.267569 + ¢,

o2 = 0.001228 + 0.835969¢2 , + 0.120374(e2, - I,_,) + 0.17127562 ,
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Included observations: 263

Root Mean Squared Error

Mean Absolute Error
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Bias Proportion
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Forecast: STOCK_SAF
Actual: STOCK_SA

Forecast sample: 2002M01 2012M11
Included observations: 131

Root Mean Squared Error 1.345417
Mean Absolute Error 1.129204
Mean Abs. Percent Error 12.67491
Theil Inequality Coefficient  0.081325
Bias Proportion 0.660695
Variance Proportion 0.096540
Covariance Proportion 0.242764
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| —— Forecast of Variance |
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MAPE THEIL
Forecast sample(1991/01~2012, 2.024581 0.01374.
Forecast sample(2002/01~2012, 12.67491 0.08132!
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