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Abstract

The study of spillover effects (SEs) among energy markets is important for revealing the complex-
ity of energy markets and risk transfer mechanisms. To explore the SEs between international
crude oil, and China’s coal and green energy stock markets, this paper selects the daily closing
price data of Brent crude oil futures price, CSI Coal Index and CSI Green Energy Index as the re-
search objects. By taking outbreak time of the COVID-19 pandemic as a crucial time node, we study
the change of jump SEs between markets before/after the pandemic by using the SVC] model. Then,
we construct a VAR-BEKK-GARCH model for the volatility estimated by the SVC] model to explore
the volatility SEs over the whole sample period. The conclusions are as follows: The outbreak of
the pandemic makes the market jumping behavior happen more frequently. The crude oil market
always dominates in the inter-market jumping spillover relationship, and its jump SE to the coal
and green energy stock markets has a “one-day lag” effect. When encountering the impact of risk
events, there is a risk transfer effect between the crude oil market and the domestic coal stock
market, and the domestic coal stock market plays a regulating and stabilizing role in the green
energy stock market. These conclusions can help investors optimize their investment portfolios,
and are also helpful for the country to promote the development of green finance.
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2. EXHRLRE
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WA SVCI BARLBEFL 1 MEUE SR, I T T 7E Bk iR Hh Pl B 2 AR, 5 51 HE T Bk ERAT
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Table 1. Basic characteristics

= 1. BEAHHE
Ji7 7 (Brent) R (CSI) LR REJR(GESI)

HE 0.0001284 0.0004294 0.0006499
ERE A 0.002494 0.0004810 0.0002575
YN 0.1907740 0.0694272 0.0762328
R/MA -0.2797615 —0.0964643 -0.0678124

PRt 22 0.0215 0.0206 0.0242

e 17.9800 1.6200 1.1700

R i —1.3300 -0.2800 -0.0700
JB Gt 17648.3750™" 149.3880™" 75.5800™"
ADF {f -11.3310™ -11.2170"" -9.0294™"

T T RINTE 10%. 5% 1% 52 K S T HE 4 S5 AR

I (] 1) B EE, BATAT AR 37 R s B3 AT 0120 0. B . PRI A Hok
&, Brent Filat REHABP AN TR, HIBREMEAE, 10 CSI AT GESI s 5 IR H i #
NRIZARIBRD . ARk, AT RIAE 2020 SEtE AR R, —HWGEE R MBI T RENBEIER, s
IR — LR 2 AR A, YW RE RS B SEXT =37 IE R T —RE v o R4, 2022 SRS pP Rk A )5, Brent
et R W B T —E RE R BBEh .

Brent

0.2
0.1+
0.0
-0.11
-0.21
-0.3

CSI

0.05 1
0.00 1
-0.05 4
-0.10+

GESI

0.075
0.050 -
0.025 1
0.000
-0.025 4
-0.050+
-0.075

2018 2019 2020 2021 2022 2023
date

Figure 1. Diagram of the time series
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4.2. SVCJ {##28IfHH4ER

AW FIET =R T SVCI B, FE B S HGIAT T it TR P A R YA
ST BEGHATIEA, CAARAE S H fase A SIE o BILHET 7 LT GEAR, SRR — T A Rk
G, AR EANSEIIGTIEE R Bk, AT RN R i I AT B A o HT
42.1. &HAXRH

AT AR T A, TS, BRI SR 2 BoR. AT DURILE S B bREZE R
RELLEUN, B RBHREEE BISORE .

Table 2. Estimation results of SVCJ model parameters in the whole sample period
% 2. SRARHI=ATH SVCI RBS R TR

SR Brent Csl GESI

K

1.995
(0.002184, 1.919E-4)

1.662
(0.004187, 4.966E—4)

1.004
(0.001413, 1.303E-4)

p 0.6291 0.7499 1.381
(0.00491, 4.445E—4) (0.002942, 3.497E4) (0.003426, 3.203E—4)
B 0.002334 0.002333 0.001986
(0.001326, 1.354E-5) (0.001352, 2.756E-5) (0.00135, 5.043E-5)
o -0.9997 0.9999 -0.9999
(1.35E-5, 3.748E-7) (5.529E-6, 1.528E~7) (2.805E-6, 4.821E-8)
» -0.02362 ~0.03006 ~0.003774
] (0.4999, 0.02967) (0.5295, 0.05016) (0.4956, 0.03139)
o 0.1486 0.181 0.2115
v (0.01449, 0.001252) (0.0344, 0.004031) (0.07114, 0.0066)
o 2.078 2.228 2.161
Y (0.515, 0.04107) (0.4919, 0.05398) (0.5233, 0.04334)
p 0.01233 -0.01045 0.01681
(0.01368, 0.001216) (0.01541, 0.001826) (0.01333, 0.001243)
p 2.136 1.956 2.141
v (0.4758, 0.03747) (0.37, 0.03818) (0.4387, 0.03483)
0.1104 ~0.1659 0.16294
Hy

(0.9503, 0.08008)

(1.022, 0.1166)

(0.8719, 0.07542)

I TR A = B SR AT, ATCURIL, S8 p, AN, Bl =N aiias
353 B2 2 [ BRERAH G N F . Li (2017) [2017ERFF 7 A 2 SO R ZEBRER /N 2% AFS8ME AT AR Ay
(1t + 1, % py) o FUTHSE R e T ABE A S A 4 € B D S5 1 30 M 2 3R BRI S PRI 5
7l 0.05995, —0.2247, 0.1549. WJLAE R, WA BRI T2 U o 2B ER /N TE 6 A IME /N T 0, 3
B R b 0 G S i 3 0 A7 1 A 2 SR b R A o B I 1) WA A SRR K, AR A ST P F b B3 A E 3R
TR (RIS A T Sl b i) S B . S B T RORBRER SR, ARAE AL THE, PTLLE B E PR
JEE e TR 7 i 552 T 7 () R R 5 B2 8K TS (R Re U S 1 3%, X 5 SRR I 5 T 3 2 R i BB X i
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RSN BAh, AR RS AN S R Y B 2 M AR R p, FRATRENETE 2 AN 4%t e
VRIBEER TSI p AE X097, ZR TR | 2t BER I 232 11 320 HOWAC R 3 5 Sl 3 R A7 B0 ) 77 AE AL AT 28082 o

422 BEREWE

2020 1 A 30 H, Fre@EBiEg s N “EiRERRE AL T AEFPHEIC)” , AL
BESE I [A] 5, R REA S AP 17 B R 5 AN BB TR 9T o 0 )BT % 98 7 AT RO 28 155 i PR 5080 40 ) 2
3L SVCI ML, FEEHTIE USRS U TEEE R, 45N E 3. £ 4, WEERE—D oM.

Table 3. Estimation results of SVCJ model parameters before the epidemic

3. BRIEA=AHHM SVCI RESHHITLEER

¥

Pj

/lV

Hy

Brent

1.128
(0.002466, 2.771E~4)

1.144
(0.002308, 2.584E—4)

0.01094
(0.004577, 1.09E—4)

0.9999
(5.464E-6, 1.45)

-0.1113
(0.5045, 0.0341)

0.2367
(0.04264, 0.004808)

1.919
(0.4271, 0.03929)

~0.00953
(0.01955, 0.002217)

2.081
(0.4604, 0.041)

-0.3015
(0.6932, 0.0656)

Csl

1.458
(0.005418, 5.145E—4)

0.8269
(0.002569, 2.438E—4)

0.003728
(0.002645, 2.563E-5)

0.9999
(5.529E-6, 1.016E~7)

9.902E—4
(0.489, 0.02268)

0.2302
(0.07892, 0.007435)

2.226
(0.566, 0.04055)

~0.00888
(0.01648, 0.001563)

1.97
(0.4624, 0.03205)

0.1117
(1.036, 0.0841)

GESI

0.9129
(0.007009, 6.33E—4)

1.458
(0.004542, 4.051E—4)

0.005834
(0.003378, 7.769E-5)

1.0
(2.496E—6, 4.066E-8)

0.03366
(0.4935, 0.02053)

0.3162
(0.03183, 0.002844)

2.094
(0.4802, 0.03082)

0.1307
(0.0117, 0.001042)

2.065
(0.425, 0.02578)

0.05251
(0.8795, 0.06304)

Table 4. Estimation results of SVCJ model parameters after the epidemic

% 4. BIBE =T SVCI BESH AR

BH Brent csl GESI
. 1.993 1.434 1.409
(0.005253, 4.274E—4) (0.03029, 0.002207) (0.05229, 0.003545)
p 0.6342 0.8426 0.9138
(0.01727, 0.001304) (2.472E-4, 7.732E-5) (0.03464, 0.002349)
B 0.00388 0.004897 0.003236

(0.002242, 3.821E-5)

(0.002681, 7.545E-5)

(0.002115, 4.385E-5)
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Continued
p —0.9996 —0.9998 —0.9999
(2.422E-5, 8.499E-7) (8.627E-6, 2.764E-7) (8.493E-6, 3.375E-7)
0 —0.02832 —0.02367 —0.004865
! (0.4954, 0.02055) (0.4867, 0.01612) (0.508, 0.01541)
o 0.1475 0.186 0.2049
v (0.01748, 0.001608) (0.0506, 0.003598) (0.05209, 0.003385)
p 2.042 2.036 2.117
y (0.4754, 0.03019) (0.482, 0.02581) (0.5196, 0.02394)
U —0.004258 0.02121 —0.006095
(0.02057, 0.001678) (0.03092, 0.002239) (0.02791, 0.001881)
2.104 2.015 2.005
H (0.4449, 0.02737) (0.4398, 0.02298) (0.4439, 0.02096)
p 0.05114 —0.007858 0.03531
y

(0.8019, 0.0542)

(0.8526, 0.04978)

(1.013, 0.05645)

ST, R AT = A TS ZR R ER KNG 2 A 34 3 3 905331 0.1137. 0.1220, Tfii
515 J5 43 24 0.008448. —0.05555. —0.02556. #R 4% = 41k a5 2 Bk ER R /NJE 26 A B I IE S i o, AT LA
B I AT 51 R 1 B R T K AR B BRI AE B LA S 205 G SR I IEAR S, 51 [ ¢ f e YRR R
JBE ST 37 R R ()5 2 LSRRI B 22, 000 T 3 7 261 o T ol 7 37 T ok Gt S R 4 £ B V0GR 22 T 370k Uk B R AR o
MR p; (B, AT AN R S50 FERENERT, A TR T 2 i s AR 5 U AR B iR 2 IR S B 5%
P MRS, = AT 80 R Bk EK 5 U o FBhER 2 (M2 7E AR oG e . At JEtE )R p (3 IE
{7 U, IX R G B 1 B AL AR = AN T34 38 P2 A AT AT RO, 7 g YA it 38 v o 6 33 B R IR S MR B K
TR Hb R R T 23 S AR R SR, XX = AN A R B K.

4.2.3. FETERTEBRERE H S5UR 0 B

IR, ARPERAIEAR LS R, w1 K AT G = AN R B S kR B (32 5). HA)iGil, it
BB NS o, =4 SEUFSERE T #& A WhER 7 - Brent AOBER Y EAE 725 175 68 % B B 4K T CSI F1 GESI
MIBRER AL, TS R SE, = HBRERIRE Z RE A B o RRAE BT AP AR = BT A Bk ER
UCEURE AT K, 155 20 58 7 4P Y Wh R AT 2% 155 A1 Brent. CSILGESI [¥)-F- X Bk AT 43 51 v 0.1423,
0.2124. 0.2184, Ti¥ETE 8K 5 FYIBRERAZ 70 58 0.2112, 0.2205. 0.2336, —4H ¥~z F IBkEL K
AR B RIE N YL B RN AT T — by, AR BRERAT N RS KA. RESA
FZEHE(2023) 21173 B 45 18— 3, B G 5 SRl 7 iE ORI 20 o, AT NSt . [ el E
o, AE R —ANEBRPER BN R E T, T T 3 A BRER 10 A 26 T 10 42 76 258 15 T I4 2 8 47 5 /N T 1
PR S DA T St B TR SR T 1

Table 5. The number of jumps
5. PRERRE

PENE T e
%
Brent (o8] GESI Brent (o8] GESI
BRER K EL 71 106 109 161 168 178
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R PICPIEERE(2022) [221 AR FURIL,  Fh S LT IR R b A Hh By — H ek, BRET
WlA] H A BEERAE R H A28 3 — i~ 2B sl . S2U0R A&, AR SCEX AR 2 [ E H . K H Bk
O 6)HEAT Mo TTE B BRER R R L RS M B = A PR R B S« R HRER 5 A (g
PRI T 37 18] (4 B R i 1

Table 6. The number of jumps for each market in the same and the next day
< 6. EWiAE. X BABEORH

FENEHT PG e

iR ®H iR A
Brent FREE CSI 13 19 19 39
CSI #RBH Brent 13 14 19 41
Brent R GESI 18 14 21 36
GESI PRpE brent 18 13 21 37
CSI B GESI 21 22 39 34
GESI Rpf CSI 21 19 39 45

1) Bk A2 (CISP)
CJISP ik T it [RIBkERAL E OME SR, 5 ZMFEPR AN T3 B 1) CISP,  FR B i — AT 31 g bk
#ETiY, Rk

\ - /Y BB R Vi 5
S 70 At 5 14 ] Y E CISP =
MRS R HCISP =T i (6)

HEAR =7 E CISP 48FR(E 7). H PRI 5 R EBER B T2 2 [ CISP Eor, Tk
f&lJE, KH CISP 42w TR H CISP, ZRHAE Br Il 5 v [ R REVR I 52 173 2 ROk IR A5 S8 A i T
JERS, WHAAAEEIR . G E P AR H CISP AR FEE, T H CISP WA Lk, Xkl 15
BRe, AT  BAC AR 18] 5 A 7 i B ER A5 B, — H e P P o . IXA] e 2
e S S S0 IR (] A A (1 < 51 5 AE RAT s e S 3K o A EORAE S DU T 37 9 B 1) CISP 4R %%
e T DARER I 2 T 3 N SR HE T 373 (K) CISP, R BB I A B3 1] B it i 32 455 B 5 i 2 ]k 4 AR
T FHAL . 5 1 SRl AR T 37 2 [A) HE O Z SR ALL, T e A R o € RE U B T 18] 9 Y H CISP B i
RSN FRATIE R R )G BARRT R H . AR, Rk )5, [FH CISP TEE, H CISP A Lk,
PIA T 37 18 K — H i J R A HE R 3 BT K R o D e 7 3 7 45 ¢ G RE U 5 i 47 1) O BB AR L AR %
ATy o A .

Hh RO i 52 5 4t BE DR B3R T 37 18] H 6 AR AT e AN B I ORR S DASR C BEDR RS2 T 37 e ik,
A H < YCH CISP FERENE Al o A AR FEAR AN Ko 0 LSRR BT gk vfls, B I AH I R [F) H CISP 2y
TKH CISP, ZtH/a WM T H CISP, X R U AR B 37 MR ER A5 B AL AR, T e % 4
KRG ORI T I HIBEER, B RAG, BhERAE EAR S B W AR, — e WERRG A A]
REPERGIN: PNFIORAE , B Al ax (o BEUR B 22 1174 &3 T 117 7y () WA HE M 4 10 T B M 5, 19 I U A AR
WEE T N E T

DOI: 10.12677/0rf.2023.136644 6539 BE 51


https://doi.org/10.12677/orf.2023.136644

Table 7. Conditional jump spillover probability

=7 BRERA R

R RV Pt
FH H A H xH
Brent %f CSI 0.1831 0.1971 0.1180 0.2547
CSI % Brent 0.1226 0.1792 0.1131 0.2321
Brent Xf GESI 0.2535 0.1831 0.1304 0.2298
GESI % Brent 0.1651 0.1284 0.1180 0.2022
GESI %} CSI 0.1927 0.2018 0.2191 0.1910
CSI *f GESI 0.1981 0.1792 0.2321 0.2679

2) Bk A (FDJS)
FDJIS ARFRAN R T 37 (8] 1 i 4 R Bk R it 2 [B] )P 3 TR B[], ik 0l

Wiz iE) R H/ HFDIS =

FIRE, W LTI (8] ) FDIS 484532 8), W RILTCIR NG G, [ PYRER I SR AN 4% (B 5 i 22
WIal) FDIS da& e/, Ul W 2 A 51 A 5 T S Bk BR BT FH #1220 ] e i 18] B, 65Xt i 37 (R Bk R
BREBUR, W ZRIBERAE B LR ENS, SCR W ONE D], M R R 7 5 v R R
R ORI EE T AR A9 H FDIS /T [H] H FDIS, 3t — 2 5 B [ B JL o 7 37 5 A P A T 3 1) ) gk
R R T B R, RIS SRR CH FDIS ¥ TR, s A A

Je T 7 18] Bk H PR Ja 1 T 56 o

Table 8. Frequency degree of jump spillover

= 8. PRkt SR

[SHMIEEE =2 Wk

P H/ R H BRER

PNt 2 KA et R G
i xH i wH
Brent %t CSI 38.3077 26.2105 40.1053 20.4103
CSI % Brent 38.3077 35.3714 40.1053 18.5854
Brent %} GESI 37.6667 35.5714 36.2857 21.1667
GESI %} Brent 37.6667 38.3077 36.2857 20.5946
GESI %} CSlI 23.7143 22.6364 19.5385 22.4118
CSI %f GESI 23.7143 26.2105 19.5385 16.9333
3) BRI H 5 B (IS)
IS & Fa T (B Bk BV H s B, RIA R -
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P[] H/ Uk H R BB A 1o
P T 7 B S R A UM
i3 AR EA NS SR FE OSI) FEAR (% 9), I A BURENE & SE IS 1, [ B S it 17 3 55 A A 17 37 (8 £ )

H ISI SR AT WIS pi s, UCH JSI WIS g5, 5 WIRE R3S [ B Bl T 3745 R H 5 SO A 7 37 BBk B )

REPEA FITREM, BN ) & 5E 5 25017 37 (A AR R A A JE A% D12 o ORI B 2 5 2 B RE R 22 7 3 2 1) A [

JCH ISIWERA P in. 5 CISP M FE LS RRA, BErEHT, SROREIRBER T R B SR T 37 1 JSI 42

Ky et RNR . SROBEIRBEE TR NE M, ERERTAMGERIH X EM, JEREL, A3

WS T EBUFRE 9”7 HbrLL RS SRt e H BRIk A k. BEERE R s EalTs, S5

RGBS, B S T3 g — ARG R B o 3 s i 1 2 A

WiTiE B/ HISI =

®)

Table 9. Jump spillover intensity

9. BRERAURE

e oA IR d
Al H KH A H wH
Brent Xf CSI 0.0261 0.0281 0.0249 0.0538
CSI % Brent 0.0261 0.0381 0.0249 0.0512
Brent X} GESI 0.0361 0.0261 0.0276 0.0486
GESI X} Brent 0.0361 0.0281 0.0276 0.0486
GESI %} CSI 0.0421 0.0441 0.0511 0.0446
CSI *f GESI 0.0421 0.0381 0.0511 0.0591

SR, BN =AW A T R iy, IR T A RINE, T T BEER S H AR DL
Jein R EEIE K . TR RS A2 et e, TRl iy 37 £E 55 ] A R0 R 2o € e It e i PO BB ARG L 5% 1
H, ROREE PR TR IR 5 R 0 RER I S 4 [ PR R H O 2R U B R IS A T AL
BETG AT R CLBE IR R T 37 00 AR WIS, BEt Ja MR 11737 (1 3 A A AT ik [ B Sk v 37 £
5 | PR P 22 A 2t (0 E U B 5 T 4 (B R i H RN — H R R s TR R S S RETR R
ARk oG R, BT, 2RO BE R ER T 0 o 1 2 7 7 R kvt tE BT W JE 1, TR M
SR g0} S (L R U0 P 22 17 47 (0 0 L UL RO IR, 3155 ) T AR A

4.2.4. FEhiEmH 57

NS HRIE T I0 AR T, AR SCRE— 25 2 b 1 A RE AT TR 2 o 1 Sk | SR S (2020) [23]
FIfid:, Acilid @7 VAR-BEKK-GARCH 7Y, 5of [ B JE g . H [ B % Je St BB YR I 22 = /N T 3 A%
IR P AT SAE T . ARG 45 R, SR = AT 2 MBS o R 1ok, FTLLE B
0 E EERE pras yoo M opes B35 HYPNOUE, = ATIHMESIRES AT A E BN . = ANTia M
A LT, 2 E SRR SR TR, SRR R R AR SR, AT A —E Ak
WATEE T ARIE =N RERNTTE W, JETT 0 B RIETR R, Akt Re R I T R BT AR
T 55 o

FEb, EHIEVAREL i B py B3, X ULEH T PR JE I 3% 5 1 Py R I ST 3% 2 18 3l i H A2 A
HH), PR RBhE N Rk SO T T AR KRB BN bk, BIPEE Z R B A RS AE B N . T R AL
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V23 5 yap [FIRE 235, TEARCAN[E], 3350 I [0 P A0 T 52 7 37 5 €0 e D PR 5 T 3 2 T )8 8l 9 LT £
PR I T B 221 T2 S EUER R IR T R SR I BN 2 BT, SR re IR T 0 B2 S SO R i T
AR Fe o RIS R 173 52 B AR AR 2 iy, XU 2> A% i B 2R L Re R e i by, 1 24 4 5 BR R I
52 B RS A s iy, R B A — A S HARRM v i e i 2R8I R ER . R B
AR T ax REEI Tk UL, ERMEHE R RE ps B po AR, SO E BRI 5 E A S 06
PSR SE T A B0 Bl A B Y, LR SR T 3 R B R k2 5| I Py G RE YR I SR T A I B e )
o DA EEB R A DAE SCHR P (=255 FN5R 5, 2012 [24]) [ By J5E g 191 0% 5 3 [ iy 2 0 H 2 35 AR 5 56 R 1
.

R4 10 it 75 22 72 RBOERE A THEE 5L, a7 0 = A1 3 R 3 2 18] 103 sl H AT 20 #r . B,
WM RBUERE A, RIS AL IR a, v a, a, B&FT 05 MMNREIEE B RE, WALITED,-
by, « by WEZEAR 0. XK EH =N IK B2 10 55 A1 J7 22 AR5 52 1) B i g a0t ik 22 5 T SR B Bl s
W, YRR B 1) B A7 Z RS RRE AMEREIE . KT =ANTR UL, s R B B R .

Table 10. VAR-BEKK-GARCH model coefficient estimation results
%2 10. VAR-BEKK-GARCH #& & R # {445 R

[ )5 R B0 PR A T 45 SR T 22 TR R BUE R 45 R
ZH 45 c i+ A 4k B i+

y -0.9917" c -0.0001 a, 0.1416™ b, 0.8930™"

n [0.0000] u [0.4142] ! [0.0000] ! [0.0000]
0.01229™" c ) a, 0.9655"" b, 0.0716™

Y12 [0.0000] 12 2 [0.0012] 2 [0.0044]

0.0068™" 0.6594" -0.0284

Y [0.0000] Cs - B [0.0000] by, [0.2136]
y 0.0100™ c -0.0026™" a 0.1005™ b -0.2417""

2 [0.0010] 2 [0.0002] 2 [0.0003] 2 [0.0000]
-0.7782"" c 0.0025™" a 0.5769"" b 0.5218™"

Y2 [0.0000] 22 [0.0000] 2 [0.0000] 2 [0.0000]
0.0234™ c ) a -1.6122"" b ~0.2086™"

Vs [0.0014] 3 & [0.0000] 3 [0.0000]

v 0.0051 & -0.0008 a, -0.0377 b, -0.1025

[0.1629] [0.0001] [0.0082] [0.0004]

Ve -0.0123 c, -0.0013 a, 0.0277 b, -0.0027

[0.0000] [0.0000] [0.2350] [0.7878]

Ve -0.3081 & -0.0034 a —0.4895 b, 0.2057
[0.0000] [0.0000] [0.0000] [0.0000]

T T RINTE 10%. 5% 1% 52 K S T HE 4 SR AR

I3 RO 45 SRR AT B, AP Wald FeB (e 11)He B A s 2k 70 2 H Bk 2 2 kL Foop,
P Hy ay, = by, =0, MRS A § 70 T2 50 2 O3 B0, 25 Hy g, =By, = 8y, =byy =0,
MR B | 95 | 1152 R AEEE WA B BT, 2 AR, TR Blay, . by, WAREE, B
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FIY %

S5 B L 5 17 32 8 0 8 R T 4 0 B 2 A B, T 2 W 8 5
[, 550h, b~ by 55T 0, 0[S R L 17 5% € BV 17 3 28 2 0 (R 2t F 5% |- — 30
AN, B 2 ) S R0 D 30 H O

Table 11. Wald test results
= 11. Wald #5845 R

JRAB B Wald Zi it P {H [ELEES
H,:a,=b,=0 F(2, *) = 377.9553 0.0000 a4 AR
H,:a, =b, =0 F(2, *) = 244.7251 0.0001 a4 AR

H,:a,=b,=a,=b, =0 F(4, *) = 283.2334 0.0017 a2 SR AR B
H,:a,=h,=0 F(2, *) = 174.7645 0.0000 a2 SRR B
Hy:a, =b, =0 F(2, *) = 146.4478 0.0000 TR SRR

H,:a,=b,=a,=b,=0 F(4, *) = 131.5602 0.0004 TR SRR
H,:a,=bh,=0 F(2, *) = 778.3091 0.0000 TR SRR
H,:a,=h, =0 F(2,*)=0.7835 0.45681 AL R AR

H,:a,=b,=a,=b,=0 F(4, *) = 475.9925 0.0035 a2 SRR B

B2, WEHNE HIAEERE, =g, U Sk eI SR T30 [ B S ih T 37 4G 9 Sh i H 2
IS0 A28 B RS S A ek [ o i 1137 5 5T A R B 1 22 ) AT XU A s R, i T PAY A6 JE Tl
X FE P9 2 L RE VR B T A R AR E AR o T AN B A B B ok A, 4 BE DSB8 2R AR s g R
BT A RO, (] o S i T 3708 B A AR Bl ot St RER B T B R R R R N, R T
WA e W B A PN R R .

5 GEREEN

ASC@E 7 SVCI BRI VAR-BEKK-GARCH #54Y, SfEBREM i ER 54k Re I
HBEATSEAE /AT, W T = AT 80 1 Bk R 5 O s it AN . SIIEAS B DL R 4518 .

— RS, =TI T KRN, B 2 9 2 R i S S 5 5 51 S T 3 R Bk R H
PN IR AR T OB RAT A IS . £ = AT B ER G ok R, EBREM a4 T 1%
HbAE o T LR R R B R RV A S T 3 2 [ (R B v DG R TE RN BT S G BT, et 2 ik
REVR I SE T3 (0 2 SR TR 2, B 7 300 1) DU SO it S i e 31 3= SR o

ORGSR R SER T S — O i A B ER R B C— R ETE”
AR BRERAE B 51X 77 T 7 BRI T ARG SR B . St kA, i E B ks — e fR A ki,
“—Hi a5,

SRETWESN N, =AM, UE S ERRIR I ST 0] B bR I T3 00 S AR . R R
SRS b i, o S T 3 5 ] A R B T 2 TR LA XU A 3 3 B, PR I AR SR . 1 [ N
FRE e Je T M E 2R L REVR I T P AR R BT, A A — AN RARE MR IR R S 1 3%, RGeS i
TR E IR
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