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Abstract

This article selects daily return data of domestic silicon manganese futures market, international
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manganese ore spot market, stock market, and industrial market from May 1, 2019 to July 24, 2023,
and analyzes the spillover relationship among markets based on VAR-MGARCH-BEKK model. We
find that there is a one-way mean spillover effect and a two-way volatility spillover effect between
the international manganese ore spot market and the domestic silicon manganese futures market.
There is a one-way mean spillover effect between the industrial market and the stock market, while
there is no volatility spillover effect. There is a one-way mean spillover effect in the industrial mar-
ket and the domestic silicon manganese futures market, and there is no volatility spillover effect.
There are one-way mean spillover effects and one-way volatility spillover effects between the in-
dustrial market and the international manganese ore spot market. There is a one-way volatility
spillover effect between the silicon manganese futures market and the stock market. The interna-
tional manganese ore spot market has a significant impact on the domestic silicon manganese fu-
tures market. It plays an important role in price discovery, and there will also be the transfer of in-
vestment risk. The industrial market is closely connected to other markets.
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MW BEE L RFE . AR B R A R A O R B R A AN, HE
] B JE 1A 48 2 1% S s i XU A% 356 %4 [1] . Cologni A Al Manera A %&£ T A [ 5 AE 9w 58 xF
%, HEAON AN Tl PRI B 2 A R [2]. #hlbes Nt H R ES & &1
s SR B A KIABIE SR, WM 1R R 2GS A& 507 ARSI R, X 2 R D KO
PLRER & 5 I BURT B SR TE RN F P [3]. Motda e 1B IR b B (& )8 5 I SR T 3 2 A7
E AR B3 H RSO [4]. ik, BN AME IR 2 2238 FE 3R AT T H 280N B 70 PR AR 0% 2 38 36 A (] 7 SIS TIE ABE
Ao F MR /N 5 T GARCH-Copula 35 AR 7t A 1 5 [ B i i1 i3 3 12808 [5]. Aminu N
F DSGE #5284 53 b 7 5% 15 # 2 P B YR AN A I B 10 5 5, R IR SR 38 M 1R R A 0 Py 1) 20 1 1K T e IR
Mg b M sh e, I B RE VRN A i I = e B 1 2 B A B R @ K R ) BAT[6]. TR H [ bR
W55 % TR e A B sh R [7]. B — S22 2@ M i 2 oM B T 78, Cornelis
5T =06 VAR-MGARCH-BEKK 841 DCC #AL 43 Hr T 3 [E il . L BRI K =AM I 5 i 3
W 2 [ R s O &R, KB 2006 4F- 2 J5 L BEAN FOK I 02 T 37 (A G B PR 5, A7 7E BRI IR i m &
B 3 % 717 3 10 0 ) 9 B RO, TR il A R K B B T B ) S A AE R B i AL [8] . F R R AR T
TVP-FVAR-DY BLAUAF 75 WTI J5 9 17 3% 15 T 5 7 & 0 52 004 r0 s st i /K P, T o JE ek A7 A R L
i 1 B4 M B R I shis AR [9] . BR T IEF ] VAR-MGARCH-BEKK = Jo A5 Ul & #5317 [ B
JE AN A N BT 5 38 O 3R o [ 3% A0 A% 2 18] R S48 1 5 RS Bk it s 2N [10] - Hede» X
e 7 T e 925 175 (O R A 1 R BB el B 15 T R A S S5 AR R T R T 3 5 I S T 3 2 T IR R A [
[11]. 2R K& R DCC-MGARCH HEAYIGAE T (IR 8. KRG AR 4 Bk o2 i o 30 5 0 B i
MR Z B MAATENEEEN KR, HXPFEE AR LIEFE LRI N A [12]. FRERTERE 5T b 48 toE e
It NG R A2 G, Tl 4 @ T 3 A F I ik vt 8 6] 46 il 717 47 P XU va HE 2 8 i, ANV T 3 U )
i O 25 [13]

SR i KR e BRI TR SIS %, (HIEME A AL, Bk, KT &mT
(3 RS S FTIE MR R Z N & BB A, SRRy e iR mm . Lk, |’
2 EF T — PR ISR AR DG Sk T A I 7T, IR I B NI B g B 9 1 U7 T [ B % R v HH 2800,
U2 o AT S0 RE SR ) B M DG T 3% O B dis HE AN, [RIIsh i e 1 A SR R B AN 5 1wl . H AT SOk
W R 2 W AU B BN I SEIE %, B R 2 70 GARCH EAYEE . /i VAR #5844, Copula £
B, X S RITERE FE T 3 18] (0 0% v SRR, ANIE B T F R 2 AN T3 2 (R RS H RO . 3B — e
KR T —SWEAHER, METARBESEA, #H TVP-FAVAR-DY FERIFHA S EURR AR,
DCC-GARCH #5 L 2 5L AN [F] < Fil 17 37 2 [A] K 2 A AH G 1 . BEKK-GARCH HE AR H 2% 07 22 M 35 2%
SO Rl ¥ 2 18] A 3418 8 RN 9% Bhits 2N, BEKK-GARCH 57 5l 1 4@l As & 2 18] il AH 2% R 5L
PRFFE E R R, ezl e 7 R 2R F AR R AR TR (1 1 S B T I AE I P 5 ZE R0 R R 1 58 MR 1), T
AT ATR] N 5 B S50 i S RS AT i 8O, o B G2 [ B AR A T3 B B i I 5 HAh i 3% 2 A) 1Y)
i SN BAT AR . B BR K SR v i T 3 o0) w4 R i 3 U 8 H R AR R TR, AT 28 5 AN — 423K
PEE K R S0 S m KU 5 T A e e . R, AR SCTE S35 R0 ANBE SRR I R AL B, SR A
VAR-MGARCH-BEKK A% [ prf I 1 i3 eEERIATR 3. SN, Tlkmisg A didg e
Bl SN IEAT I AL

3. WAL
31 BER
ARSI B AR B BR BT DL BT A A% 5 SO OCR L A0 B B i A% 1 Kt S (AR B PRy B B i 7
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WAATS), FAEVBRERERR B R RO, KRR 2 5552 T3 WO (1) s dh L ER A . UERFE 11524
W AR E N REER I B T 3 (SM) . EIEFREOCEE MM AR R I S T34 (SZ) . FitE Tl e BAR& Tk iy
(ID1). ATl SR B0 B = K22 5 B bi it ffr e B A3 1 FLUR BN PR (1 oMb b A B ) T A,
PE R T i e E . BR X2 2019 425 H 1 HZE 2023 427 H 24 H, ILit 1016 %%¥E, 7
RGN AR BB AN A% TR EORIE T2k & e, AR dE 3 R IE T Choice &R ¥R E .
Wl as A

R, =100*I(n*(In p,~Inln p,_,)) @

Her, p R tIAT MK, R FRARY K 100 55 I3, ITS. SM. SZ. IDI #K 100 fi%/5 iUk
2EAR AL A RITS. RSM. RSZ. RIDI.

3.2. VAR =8 iE
VAR 4556 DU/ 17 37 2 18] B 0B HH RN, D7 RE R i«

n n n n
RSM, =u, + Z¢1| RSM,; + Zﬂli RSZ,; + Zyli RITS,; + Zaﬁ RIDI,_; + &, (2)
i-1 i-1 i-1 i-1
n n n n
RSZ, =u, + z¢2i RSM,; + ZﬁZi RSZ, ; + Z;/Zi RITS, ; + ZHZi RIDI,; + &, 3)
i-1 i-1 i-1 i-1
RITS, =u; + z¢3i RSM,; + Zﬂ3i RSZ, , + 27/3i RITS, ; + 293i RIDI; + &, (4)
i=1 i=1 i=1 i=1
RIDI, =u, + Z¢4i RSM, ; + Zﬁm RSZ, , + Z)/M RITS, ; + ZHM RIDI_; + &, (5)
i=1 i=1 i=1 i=1

R~ H, n A VAR BRI A G EL RSM R ARG W S i s K7 51 RSZRE R
e 278 RITS AR B bret B gl s 27 41, RIDIARER TR 275, Uiy Uzy Uss
Us RORFFATIHE, B Bais min O (K =123 4)ERTHETFREL eun exn e endIN 4 x LINFERE, &
INIE 5 FERR Z T

3.3. MEhEEREE

WE R AIRYE Engle 1 Kroner $2 ) GARCH(p, q)-BEKK #71[14], %A 1 £iA N

P

H =CC+Y Ae & A+Y, BH. B (6)
T g ,
'”(40):—E'“(2”)_§Zt:1|“|Ht|5tH18t (7)

Horb p FORMMA WL Z BT 1) ARCH SR Jn I%L, g FOR M A I ZZ 05611 J7 %2 GARCH
TG e A S, HOMSRAE R TT 22560, AN By 73 3wt Ja | 1 ARCH RIBRZE 1Y) GARCH Tt A<
ISR TT ZERIFEMARESE . & AR BAATE 0N

hll,t hlZ,t h13,t hlA,t Cll C12 C13 C14

H = th,t h22,t h23,t h24,t C _ O C22 C23 CZ4
= =

h31,t h32,t h33,t hS4,t 0 0 C33 C34

h41,t h42,t h43,t h44,t O 0 O C44
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a; ap 83 dy by b, by by

A= Ay Cp Cy Gy B— b21 bzz b23 b24
83 83 Gy Cy b31 b32 b33 b34
Ay 8y 3 Cy b41 b42 b43 b44

TiFE(6)4h AN T W s 26 1 5 At 07 22 510 77 ZERIE R 38, At D7 22 10 = AN 5w R 3% s I Bt 3
M AR BRI R ZE TS X BRERI AT ZR T %« He Ron &N E S &7
75, FIRMFRHEA TS MEEN T 2. AL B EX AC R R 2 TR s shte, E3%t
AL ITCR B E AR AT ARCH 1 GARCH B2 (13 3l H RS« ani Ron T3 B B I 1 BATR 22 100
(775 %o AR AR A7 ZE I REIARR B, b BT ELTIT IS ) S IS 1 WS 7 B AR S A T E R SR, A
AR TR AR RS S, I FEER .

AT IETRL I EALIR R EL, o FoRFTH ZAGTHISE, T MNEEE, N AFTA MR
H, ASCRA BHHH 5L [151441130(7), BHHH Fik BB BGRB8 I S 7E T /e 8 (R
He B IEE Y, HeP IR @ MR TS v 1077 Z AN T 0 2 E 1 o

4, SCHEST AR
4.1, kgt

R 1 AR IR RSt a5 R . WISMERE, [ BRAn™ DL B2 iy o AR Bl B 17 37 (41 22
Wi IR, JReER A Tl Hidg P 3 as O . DU T3 AR 22 A0 LU TR B, AR B T 35 3h
IR N FE AN FE (4 F BRI BRARD T I IS as R R R IE A i), AR =TT as R 51
WARRWEA WA, IXRYIPTA B 27 PR & LS A RHE. J-B Gt ERMRREHEKRH p
EHIET 0, fHA8EMRBE, BT A B HG 2 AR IES 73 1. e REA T I8 iEid ADF K%, B
W FP IR AT R o

Table 1. Descriptive statistics

=1 kgt

B, S SNl i {5 e & J-B (A
RSM 1016 0.005 1.780 0.108 9.952 2048.130™
RSZ 1016 ~0.009 1.037 0.740 8.934 1583.890™
RITS 1016 0.035 1.156 ~2.248 55.238 116378.100™
RIDI 1016 -0.048 1.262 0.220 5.072 190.000™

T "RORTE 10%MKT FRE, TRRTE S%HIKTE FRE, TCRRE 1%HKTE LRE.

4.2. VAR(N) R B M BFE B fE AR

N TR E SME T RE VAR AL B 25, AR AH S 00 LA 36 725 fr &5 SR EAT 256 U, AR 4R
RIEEFH UMLEMNSE R, TR EMECER:, Wk 2 R, thE b — Ml st B S B 0
DU B HENME RN, RN AR R [16]. AIC Fe/ME N 12.981, QIC /M N 13.054, BIC H/IME N
13.153, FPE fx/ME A 5.101, KIbHEMRAEMECH 3 B, BAC0H VARQG)BEAL . X FrE r Ay E4T AR
RIS AR S R 50 VAR BB fgRssE v, BRI XS T 7 41 R EAR BEAT AL 36, 45 SRR I AT 1) VAR %Y
(RRRAIE 77 F2 P SR AR A VA TE B [ P, B P Al v &5 SR P AR 3

PRI SN, ST E T R s R S ECh 3, WIME TR VAR ATl i, fliihasi R~
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% 3R, FQ)~B)DFREE R TTIHRIM). IRE N7 (RSZ). EERES BT HRITS). Tk
(RIDNPYAN T 3 (RS 25 2R 7 B R85 R 1485 5 . RSM AT RITS 2231 [ B e 1 WA 35 56mi, 1 iX
PRANTIT 32 (RIS 2 26 7 FU AR AE E AR ORI - RSM 32 31 B B /5 1 i) 325 47 (Rl §2 0, RSM 32 3 RITS i f5 1~3
R B R Re . R B E BRI T AN AR 1R B 23 51 AR R B T A IR kB . RSZ 2
F| RIDI i f5 2 Brif IE M 520 . RITS 52%] RSM. RSZ fiirJ5 2 Mritf w2, 2% RIDI i 5 1~2 #AR) fila)
SR, R DL E B T A E FUR 2T . RIDI 23] RSM i 2 HH1E 7] 5200 o

Table 2. Selection of optimal lag order
2. mUEREMBURE

Lag LL LR FPE AIC HQIC SBIC
0 —6628.31 5.940 13.133 13.141 13.153"
1 —6587.05 82.519 5.651 13.083 13.120 13.181
2 —6522.79 128.510 5.136 12.988 13.054" 13.163
3 —6503.34 38.917 5.101" 12.981" 13.077 13.234
4 —6488.62 29.434 5.114 12.934 13.109 13.315
5 —6481.04 15.153 5.200 13.000 13.156 13.409
6 —6467.20 27.685" 5.222 13.004 13.189 13.491

T RN 10% KT ERE, CRIRIE SWHIKF ERE, URIRE 1%HKFE ERE,

Table 3. Estimation results of mean equation

F* 3. BERFEMITESER

(1) (2 (3) (3)
RSM RSZ RITS RIDI
-0.130™" -0.001 ~0.008 -0.023
L.RSM
[0.032] [0.019] [0.020] [0.023]
0.000 0.011 ~0.0350" 0.152™
L2.RSM
[0.032] [0.019] [0.020] [0.022]
0.043 -0.010 -0.011 ~0.004
L3.RSM
[0.032] [0.019] [0.021] [0.023]
0.000 0.045 -0.012 ~0.026
L.RSZ
[0.058] [0.034] [0.037] [0.041]
~0.002 -0.012 -0.0676" ~0.055
L2.RSZ
[0.057] [0.034] [0.037] [0.041]
~0.089 -0.029 0.016 -0.024
L3.RSZ
[0.057] [0.034] [0.037] [0.041]
0.0955" -0.017 0.158" -0.010
L.RITS
[0.049] [0.029] [0.031] [0.035]
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0.184™" 0.020 0.164™" 0.018

L2.RITS
[0.049] [0.029] [0.031] [0.035]
0.212™" 0.004 0.106™" 0.051

L3.RITS
[0.050] [0.030] [0.032] [0.035]
-0.017 —-0.036 0.064™ —-0.002

L.RIDI

[0.049] [0.030] [0.032] [0.035]
0.051 0.0707™ 0.059" 0.049

L2.RIDI
[0.048] [0.029] [0.031] [0.034]
0.032 0.009 —-0.035 0.016

L3.RIDI
[0.048] [0.029] [0.031] [0.034]
-0.007 —-0.008 0.024 —-0.048

Constant
[0.054] [0.033] [0.035] [0.039]
Observations 1013 1013 1013 1013

. [ 1347 standard errors in parentheses, “#/R7E 10%HIKF- ER 2, ™RIRIE 5%HIK ERZE, ™HRIRTE 1%/K7K
TLERE.

4.3. E=REREE

XFFAE 3 (R SAME T H RORAG THEE A, AR SR A% 22N B R A 56 (Granger) % DY AN 17 35 2 8] (4 34 48 i
RN FEATR R . 4 gt TRIRAE R, R T T A (RSM) N iR AR B T R, Kege & RSZ 1 F
&~ 0.043, P {4 0.958, #I# RIDI ff] F {4 0.649, P {&}v 0.523, [Ftil N RSZ AJ& RSM & 22 4%
JEIK, RIDI R J& RSM A% 22 A JE K. A6 & RITS 1 F {58 17.722, P{E N 0, FonIE4eJFAR %,
YLH] RITS /& RSM Mg 2 AR, X 5% 3 MEWEA—E, BT Tl g5t E e i 0t 1
WIIAGAEN IS L L0 B R, [E PR B 1T 5 iR M IR T S A s & X (5 Bk
KR, EPRAR NI 1~3 AU RO R I TR i W i R B e, AR AR B R
T N

FE B2 17 3% (RSZ) s i B A e 5 Ry, R4 F it {E A P E G B, 751 RSM A1 RITS A&
RSZ HIM% 2R JEA, RIDI /& RSZ BUMS AR, X157 3 SRR —2, RUAREER 75 M H br
AT S0 SR T AR A B L B RAE B AR, AEEER M, Tkmigii s s 2
Xof I SR T I U A R SR s, U AN T 3 2 TR AR AE A% R S B IE BRI R R, AR ESAE ¥ AU

7E E R I T (RITS) B AR R R S 7 F2H, RSM Al RSZ A& RITS WIS A5 A, RIDI
& RITS (g 2228 LA, 130 B ] A ek O 0 T 3 R e 52 1l B 0k 16 s B ™ B0 B8 T S ANAEAE AN 2 L B
DAL, ANEEBMER BN . Tk it E bRy BL R T A i & L s Bk, fFEBH
T RS

72 DAL 37 (RID) N4 B AR B J5 R, RSZ A1 RITS A& RIDI A% 2225 K, RSM /& RIDI 1)
EARRE, X 5ER 3 MG EAM—8, BRETHAMEPRET I T T A EEN R = X
S B, AR YA AR, BRI IR T DAL T AR R ks B X B Bk, 17AE
B ¥ HH R
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Table 4. Granger causality test

4 BERERKR

JE A ¥ F Goit P {H ghig
RSZ AN7& RSM [¥i# 22 A i [A] 0.043 0.958 TREAE 2
RSM RITS A5 RSM A% 22 A i K] 17.722 0.000 E(zE0
RIDI A& RSM 4% 24 28 IR 0.649 0.523 N
RSM A& RSZ F#% 22 A 1A 0.742 0.477 AREAEZA
RSZ RITS A5 RSZ HkE 22 AR B A 0.192 0.826 AREAELA
RIDI R+ RSZ [k 22 A8 A 4.457 0.012 E(zE0
RSM A& RITS HI £ A K 0.652 0.521 R4
RITS RSZ /NJ& RITS [ 24 A8 Al 0.890 0.411 ANREIE A
RIDI A& RITS F& 24 A A 2522 0.081 4
RSM A2 RIDI [#% 22 A s A 26.023 0.000 fE4s
RIDI RSZ A~ /& RIDI {k% 22 75 kA 1.557 0.211 HedE 4
RITS A2 RIDI 4% 24 A A 0.326 0.722 T HetE 4

4.4. HEN751E BEKK-GARCH {hit&ER

75 45t BEKK-GARCH(L, 1) S iH 2558 . AR AL(6) A FRERT A, XML ITRIIE 1%
PR F R, RS TIARIM). ETIH(RSZ). H bR I E (RITS) A Lk 1% (RIDI)F 5 2
BB RERIIN G, RURIEBNERAE R BN E I, NS IRAE /NN R as fliiHE5 R, KW RITS
Xt RSM ] ARCH ZN i 35 o as fli 1H45 23, RI8 RSM X RITS [ ARCH BN 2 35 o ans i 1T 45 R 53,
F7R RITS Xf RIDI ) ARCH RN 23 . B 75 22 7 R B SERE T N, XA T RS UG R B,
F W] RSM. RSZ. RITS Fl RIDI [F4 1) 5AF 75 2252 2 F 5 I 525 50 A 5 ZZ 52 bas B baa 73 HITE 1%
M 10%HKF FR 2, KB RITS A RIDI Xf RSM [ GARCH &M 23, B RITS A1 RIDI {Hi #1177 2%t
RSM & AF 7 ZZR0 M i35 5 b A1 bar 73 HIFE 1% /KF B2, FREH RSM X RSZ #1 RITS ) GARCH %&
523, B RSM T HIJT ZEX%E RSZ F1 RITS KA 7 Z R0 3 baa 7E 1% /K P B, ERYIRITS
%} RIDI ] GARCH (M 2%, B RITS HIHTHITT Z%F RIDI 47 Z i B3 .

Table 5. BEKK-GARCH estimation results
5% 5. BEKK-GARCH fit& R

R T R 1 2 3 4
0.726™"
1
[6.479]
-0.237" 0.437™
? [-2.145] [6.378]
¢ -0.035 0.221* 0.000
: [-0.399] [2.056] [0.456]
0.131 0.276™ 0.407" 0.000
! [1.109] [2.100] [4.822] [1.7e-11]
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gk
0.267"
1
[8.816]
-0.123
2
[~1.447]
A
-0.012*
3
[-1.795]
-0.012
4
[-0.204]
0.855"
1
[26.788]
0.255"
2
[3.034]
B
0.145"
3
[3.858]
~0.037
4
[-0.579]

~0.008
[-0.382]
0.313™
[8.464]
-0.017
[-0.747]
0.020
[0.552]
0.009
[0.394]
0.843™
[20.736]
~0.032
[1.542]
~0.012
[-0.344]

0.072"
[3.865]
0.012
[0.207]
0.320™
[11.416]
0.074*
[1.829]
~0.057"*
[-3.440]
-0.041
[0.678]
0.190™
[38.592]
~0.083"*
[2.585]

~0.010
[-0.462]
~0.004
[-0.071]
~0.033
[-0.773]
0.274"
[6.400]
~0.036"
[-1.748]
0.035
[0.580]
0.032
[1.203]
0.884™
[22.992]

Vi [JRAREZE, "RORTE 10%H0KT LR, "HRIRTE 5%RIKT LR, "IN 1%RK LR .

4.5. EENHHA M ETR

2 6 gy Al EE L RON BIAS 645 B . RSM X RSZ ik s H 2 S8 it Wald #6536, 78 1%[ 7K |
PR GX a2 = biz = 0; RSZ X RSM [ 58 AT Wald f %, Ak RSM 5 RSZ Z [AXAF1E RSM
X RSZ I HL ) v AR . RITS X RSM 38 al v HH 8008 Wald k5%, 7E 1% /K B 4R 45
1% a1z =biz=0; aiz =b1z=0; RITS 5 RSM Z [BIF-1E XL M3 i 2N . RSM 5 RIDI PR/ N3 2 T84
AAEBE AN N RITS 5 RSZ PIT i L [AIANAEE I B H 248 RIDI 5 RSZ 173 2 (A A7 AE W Bk
HIRLRL . RIDI X RITS (1320 S0 T Wald #555, 75 1%1)7KF IR 46 244 [ 1 as = bas = 0; RITS
Xt RIDI A6 A Wald #6565, [Kk RIDI 5 RITS Z [EAAZELE RITS X RIDI {5 i) 38 sh s H 28

Table 6. Volatility spillover effect test
7 6. BN BT

RS T SRR

R ST T S [ b B L T

RSZ i RSM [
Ho:a12 =b12=0
x2=0.195
RITS Xf RSM [rI#6 36
Ho:a13 =b13 =0
X2 = 14.938""

RSM % RSZ #5596
Ho:a21 =b21=0
x2 = 6.300™"
RSM Xf RITS frIH 5
Ho:as1 = b3 =0
X2 =8.916™"

RSN S Tk

RIDI %} RSM F4& 5
Ho:a1a=b14a=0

x% = 0.486

RSM %} RIDI [y 4
Ho:a41 =ba1 =0
x2=0.057
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i3k
RITS %t RSZ KI5 RSZ %} RITS fIA& 5
R 2T 5 E bR Bt i Ho:az2s = b23 =0 Ho:as2 =h32=0
x2=0.232 x2 = 0.160
RIDI % RSZ [ 46 RSZ X RIDI frI46: 56
2RSS Tk Ho:az2sa = b2a =0 Ho:as2 =bs2=0
x2 = 0.1380 x2 = 0.259
RIDI 5t RITS 4656 RITS %} RIDI ffi#6 56
Eprén Mt s Tlkiig Ho:azs = b3 =0 Ho:as3 =bsz =0
x2=1.019 X2 =5.780™

T "RORTE 10%MKT FRE, TRRTE S%HIKTE FRE, TCRRE 1%HIKTE ERE.

5. FEEHRESEW

ARG T e ARERR I B2 17 37 S AR T A 0 A E 55 (48 b, SR A DUC VAR-GARCH-BEKK 17
PN T T R B RN, B AR

i EBRER BT T 0 e ) 5% T 247 A8 B 1) A (088 K80, O L 3 TR AR AE X1 ) 95 sl
RO, 2 B [ B Bl B B T 370 [ PN R 01 O T 3 A AE A RS RO B IS BRI OC R  E CVRAT B AR
AL, IR A S BIRS BRI EOK

5 RERRIIBE T L T A AR A R RN, R YT B T S 0 IR T S A A B [ R Sl HH A
JS2, T T 37500 BB 5 T 3 A R B By T 37 A A2 B vt RO s [ BBl BB T 5 MW i 37 A7 A B T )
VB BN o AR BT 70 ol T A AR A A% B A5 B A%, 10 DML T S i A AR A S R
e 5% T 37 A0 [ B Bl DL B T A AR A, T3 Z R AE AN M A BT e

BEXT A BRI UL 18, ASCHR ML SR

F— ISREEEII G 5 W A ARG T 2 M AR R . BARE BRI —E R, EE
WSR3 A0 Tl i (8 R RIE AN 5, BRI, ISR L A4 BE R A 1

o, BN ZSCER ML BT AR R, 55 705 v BRI A 15 O o, I S SRR
& PRI BT A A AR Bl Bl v BB BT T b KU 1 i3 2 B R R R B i 4
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