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[(BAE)ELAHKEBTI M AEABENATET, BT T EENTTIAELL
o, ERAGAHHRA R AR ERA S TAHER, BEeTHERHNEER KB T 858K
fomfrEEE. EaMbEy X2 MERTRT= LK, ETFANKAXRES S
FhMALREEARA TN BTN TRERRENTIXREREZEANA 2
REETHHAT S B py ki, AR XREEN SR THNREE . A KA R
EARETESTHNE, ERRFIEZE RS T B A KM 5 2R B9 B A7l
1B 5 DAAR B0 A ] [ & x4 e B L BB T A7 (B BR B Kk R B9 R eE AT R AT B A 4 T A7 T8
NG REEF A, FREH: TESLRETEFZ M. AT EKRLRRFT EH
KRR, ANGATEZ T EAFEER AN BRI, E—RTHEHT, sShEHEIHFE
HEFREFEELRTEZTHR. ARTHEWEK X R, KAF LTI AHNEEK
A RBEAARE K.

[X#ia] #4; THH; Kahwmd; TR Fe; GARCH # A

—\ 5|8

WEBAR M M AER = K@M, 3T EA BT WA & RN sk R4
BRA e Rt T 2 ) B L AH Ry o AT B WA R BLAR S S < T S T 06 9 R Rt T 3R R
B (Hedge). #4142 FEL (Portfolio Diversifier) BLJ% “WER” (Safe Haven) Ij
e JE RIS, mE A M Re &R R, JHILIR AT A s i i K e+ 7tk
BUR M Z G PNSARAE I 1 2 AN E T 51 R RERS: 75 5K, 1 n Bt el 2 IR DA B rh 5
R o FE L AR SR T R R I 28 mnik, SULREIRN, @EREEIIt. ETR. 0T, )
PR EGE, NTinZ 5FRM T 20 G, e T TsHER, HemnEs s
[{IEAESE

IRF BT EPE R R ER T “WRAEZR (T, EWMEN U7 AR (FE
FEEE, 2016). HEIMIEDEE 595 5 s SRR SRR i it HAR, . L
HH L R S W55 i i g o R e o 56 [N [E] 38 4 1T 00 BB AT B Aot 52 7

VRS, E AR B A R
R, PEARKERTATEARRR, BERE SR
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SR E 551 920 18 K T A% R 2t i AN [ T 37 (RN A B AR A AN 5 AR A 336 A T B 32232
TR Ak, mTsERENZ L, iS5 A& d s
14 2 AR (1gbal 2017) , 3t 25 AN AS T 3 ol e o B2 B < s AN 1T X 3 <8 T 37 ) )
FHRPEE BEo o DRI, 5 < 1T 37 1 PN IRl LA B A/ T DR 2 X6 JEL PAY T K 30 45 A PR S L4 %
FRBVB T4 B RO KU (R BE 0 DA T D REA Rk A - WA I 33 6 T 3 O M iz
J b5 5 BT 9% F I DR U A 1] 5 < 117 37 i 32 A0 b o AN FREAIR R e bk XU it — 21
A SR 4 T 3 (AR AR T B 2 A5 B i DRV M 7 1 T e

Z XIS R ERERA

(—) TIFBELH S EEHIAKE

S b0 T BB IR B R R T A P R AR U (Economic Fundamental
Hypothesis) AL A% (Market Contagion Hypothesis). 25 SR IG5 % 2
FE NAE N FEAAR VL, WL T BT 15 A T AR AL 2 0] 4 BR T 37 7 A= R AT 3% 85 AN [R] T
A B 5% 5 o HEAN 2 L8 T AN T 3 e 245 T 4 238 A A A5 A [R] [ 2K R e vl - T 72 A 17 SRR, T
Py T LA K S 7 it 55 SR T 7 (8] B AR DR A, 225 AN 78 1tk S0 S MISE T 2 TAT R SR
FrEHE A (Adler and Dumas, 1983; #HEEEUFIXI%2K, 2017; Zhou et al., 2018).
T3 A% e U DN g e T 2 UL 28 5 AR T 7 5 A T £ 20 AN J2 DA 58 4 e i 7 B 3l 7 2 1 JiR
B, At 2 BRRF . SRENLA AR #H G SRR, YA i A Y
FRIUAT 7t B JRIS: 7K~ 52 1) 5 o DR 2 P 200 17 A AR AR AR, SR g 3l 2 A 16 3 5 2 A G T 3
T A% G208, (Connolly and Wang, 1999; # K, 2014). IFF% (2016) HIRFLLE
RBWILESENUR AR I _EAETT AN IR 2 B A AE AR AR A% RN . Wang et al. (2019)
FAIAIT FE N B <Bont AR S B < MR < B A B i) 14 DR A % 2052 T 81 < % 35 < R 9 R PR A% G 3L
JSZ U A8/ o

HF ¥ &R GHIEE L ERYE, BT N LK &5 HoAth SRl i 7 s %
FWUERFNEL R RGN . ERAAI 1], 1R 32 6] T2 Gk A n2 b, e
KRR 2R L EER R 5 i EN. BUNT1. HiZBo6 Mg 455 B2 iI520 (Spiller
and Wood, 1988; Canjels et al., 2004; #RZEATEE, 2013), XFREEAT M THAE BHER
RifE T 4 FAr (Gold Parity) MUIREN L. Hi THHUARMIR R AR E S T S AL K 2445
5{E MMk RIS, SEM bt MR AT M TSR+ E T SRt



JETE (BRI 2003, AN[F] [ A X 2 18] 35 g A A% (22 (e ANEL 52 RIS A5 50 AR IR,
SMBFIL. W EMEE R BN Tk A, SRR, SRRy, BHtLm
FATAE ST AT B s M S B 505 T 2R M 2 B R (Qureshi et al., 2018;
Schweikert, 2018). MM, HFIZAF TGRSR REZ AN, BHLHIEL
Z e, T3 A5 2 AR LA R IR Fg i H 5 2 ol R R IR S PR I 4 2R

(Z) A SIMEmIIMXEESERT

KTMB G DN IR R R A2 W TN g . o, ZHO A BN 2
375 BB U 78 73 S, IBE st T Bl i R BRI A 5 9 S e
TSN PERNIE ] JEE LA RLGF I AR X Tl Be, X i 15 B S N RE T BE i, DAL, S Be Tl &
ARSI REVS B HAAS R I R BEARBL B Tz A sl . Stz L, BLoens
Yy BT 3, BUBTO ARSI 23 AR — I 2 gy B R OG &R A5 AR A U KT 5 [
ZHIEFAIL (Fama, 1970; Ruan et al., 2016; Jena, 2019a). [Kik, MHEAEL G ITE
FALH Bk, BB g RITT g, Wit mig R iy . BLOemtk E 22 3 Mg At K
R, B ER T 2 BIEER R s, TS AT B R R BN E S R 2D
e, Bl BERIRAL T I T2 SR ST % e sl i LA R

FER S HIBLGTT , S BT ARS < IMAS S AR — AR 51 R R o ARFE LA
ERTTT, EEERTIZ A, SCHE COMEX BT &40 G i KB 1 S A IF 5] 555 4Bk
H AW LT (Chang, 2013). {HA, MHIZZHKTE, eI MBLET 72 #OR
AR APCRU I RRAIHLEIAT FTIXA], HARSS R TS 55 MK
WHRKER . FHREWURTHNZ ST, KW 5F N et memu, &
SREZRE T P EWHE BT mR G S Sey ok . e syt b1
P b A g RN U R T B2 & 20 34T B ORE AL, BRI BN BT H & 2 U E RS
SO RS BT AR (BB o BRICBASR, MIRSSXS QORI MR TR U, SR 5 2
MRS T A EMAM Y, ZEEER; e ita 2y TSR, w720 H il
T, RIGHIA ST ARSI S ST 2 5 B E 2 k.

ZR PR, FEXTE A S e B R IS TS R R IR e, R BN B T34 20 O
R AR L. TR ROV S B T e AR YE A B 22 5, s e
& BIFA—EG 55— rifE T B eI 2 AfF RS X R, HEATHR. £
5P AR, mE MBI i A e iR R)a, HHMRTI AR



RAASAGIT, 5 4391 B SR B Ak i 52 B A0 S0 S [ 5 1 3% 06 R s Eh M sz B b e,
it 2 T P et Bk 3 A 2 B 4TI 3 JE I TR A P B AT

(2) CrkgRA

Il Py 41253 0f 5 4 T 3 K 8 10 R A 7 2 B4 vh T AR i B i i 5 AR R R L e T )
[ [T BB ZH LB 3 4 T b 10 PR S0 B 0 il R, /R LRt b, TSR oy 2 FEUR SRTE AN IR R 5
IR, (ARSI FEEREIES 1Y, KT HABSR ISR HAZ I,

NEE T SN INEBERE, Mt mms U aEs T 5% ey
B B R BCA BB o B AMEH RS 7 T W T SE ) 2 AR, B 2B 52 7 B4l
Y5 AR Wi SR TSN R B 4 R B 4 R T 4 TR R B 1 ), A
FAEWHRE, W4 5K i 1) 2 (B AFAE 2 FRERSN IR 20 LA R AN 5 42 FEE (8 20 i L 280
(Lau et al.,2017; XIJtR%%E, 2018; Chen and Xu, 2019). 1T HEEr b2 4%k
WA LBIUSEICIHN, 4 53R ITM KRR FHATE NN . K2 HWF 410NN E
TRIL AN E BR G i  [EAAE R R A C R, 384 B 056 ol R I ThBE, 2o
B EKFNE A R S SN = (S MDY, 2011; Reboredo, 2013; %2#%E
&, 2016; Mo et al., 2018). UL, WAHHHERKHEGERITMRKRIL DY RIEE
SARE B T MR RBATHE I, 45 RBREAR T %M TS5 2 MR myaBaE) H
R —E MBS A/EH (Beckmann et al., 2015, WM ARERE, 2017, Belasen and
Demirer, 2019). tbAt, HBILT 34 135 SiF 25 5 [0 KA 5 R A 50 R DB 4% R [ 5%
it [ R DA R R i R 5 1 JS S i 0 7 AN [ e BRI 3 2% P T P 00 1 A o B ) 2
A 2SN (RGN, 2009; Baur and McDermott, 2010; Gurgun and Unalmis, 2014;
F A MK, 2015;  Chen and Wang, 2019).

T H e H ARSI R B, Chang et al. (2013) #6783, L. HA. Fit
FIE W A E Z A X H LT BB, 48 RRMAL T HIE R P T 51 330,
X TKEE (2013) 43H 7 o B G 0 8 M R2ma ) BB IR 2 R AR K 5 SR R I, 45 R
7 HR I B G BB T 37 IRV AEE 0 51 900 R HII B L0 4% 51 '3 58 £ . Yurdakul and Sefa
(2015) (B 7 R BAE AR M8 b 25 (LBMAD 3 4258 A 5+ B L 3 S A S LR 77
FAUBF LS Ruan et al. (2016). Das et al. (2018) %, MTHimMIRIELL A%
(RIRE AT FE T VA AR, 228 T S IR S 37 NS 51 300 R B 1 B i 3 1] (o gk
KRR R T ARG E BEL, 2014; Jena, 2018b). HKMHHAEA AR



FVFERRH (20100, ZAEE5E (2012), FERXIR (2017), fATRIRFR SR U T3 &
WNTRI R R IFARIGEAZN], R4 Y 1 385 T 3 N 0 i A7 AE 1) R G KU il

PR, TERT GBS i AT T b, 5022 FFAR NS h i A LAy ke 52
GRS R R AR . HATRE, XFHO AR FEERETIER Y, X TR0
HAZ, ARG (2014) WEMBIAEEDTTT ¥ A BERAR . il — AR 5 o dioat 2R B
ENPEZ AR & o Oztek and Ocal (2017) A6 17 d 17 37 <5 R M g R SE AL 7oy i MRS
MBI PE IS . Kocaarslan et al. (2017) B5INT &@lfEHL. A1 R s & B IX R
MR IR 2R SEUEAS 36 1 A o 0k 38 [ B < [ R 27 T KB 58 R IEE I . Lin et al.
(2018) (I LRI 4T N SIS P AR AR TR R BE A b i RO, TR 30 A2 3
B TAE )R R vRaE . WHFFREE RKE, M DR ST 2 [ AR G2 5 52 3]
AR T I AR 3R R ik

g5 bRTR, ASCHITTR EEA = al. B, M BIRR T ST A ER RS In) T
FIAL . DMESCRR 2 00E T3 i i 5 HAh SRt i i R R BREh 5¢ &, (HAA T TR 8 A
JRCAE B4 T 4 A FB S0 I B 117 47 70 2RI 98 o LR, DAAMER s BRI A SR AL 3 Hh AR S <6 T )
[F] A RO RSE 5% 0 AT AR 342 < T 3 L 2 3 I 55 0 35 7 37 D e O R AT 5 3 AN [R] 1 /i B
FREALA o AN R 2O 3 S A 7 AR TR, XA bt JEAS e i 2 R R B 3 5 1T I A) )
RIS BT LA 38 A SR T DA F 4= Bk 3% & T 373 AT 008 [T AN 2 3ok 43 #H00 B8 4 T 3 1)
PSR o f i, AN S Rl A4 3R\ AN e E R 3 e T i I B 3 1 & 201F
REAR, FEARIX ARG T 2 Ry bR 48 i e v A 56 56 45 F 70 485 0 3 B A T R A )
E

= BIREMRFE

(=) BIRERRER S ITEER

T RS AT A AT R E S A0 BLAT T S I PRk S DLIR i (] Bl 06 R HLAREE
PEASE (0 — B0, [FIRES R 3R A B X 3 IR A 24 b i s ) RO ) 528 5 G R g DA I
[ bRz fEpLARE T (K s%E, 20105 FRAERIEALR, 2017), ASCGEELT 2011 4 1 A 3
FZ 2018 4£ 6 /18 H¥IH[E (SGE. SHFE). [ (COMEX). HE[E (LBMA). it (Zurich).
EURE (MCXD. HA (TOCOMD. i#FE (DGCXD. Z&[H (TFEX) 3% 8 NMERMB &M, Bl

EYATHII o FERARERXEA, SN T RIEN L8k, N LA R R



GiAT G, BRGE B SR B B BY T AT A T E AR TSRS T shAME ST I BEN R R .
FEMCEER b, O 7 RE— AR A X B IR T (R AH SGVE R 2R, G B WTT [ s 5
HHATAN A AR E, MSCT EBRBE AR S e 8o mIfE AR i, BT K IR i
WIAREE, AT AXTH 43T AN R 28 B (¥ S DR et [ P 4035 4 Tl 3 IV B0 06 R A e S5 56 0

ARSI KR HKIE T Data stream & RUEHE 20t o EREATHO A FRIN B S0k R A P9 %
5] 5% 3% 4 WL 00 & Z0ARAE A2 55 H AT UC IO AN SR, Z80d DURCILAF 3 1941 HAGE . [FIRS, 6
TN T [ GRSCASE BN TR A ZE (RS 22 1) B, R TV RAE B IR TEN A, s H U RS W 2 R 3 5
H &2 AW TR N i b3 OIS, 2017, 7 rREFIEEN, 2018), Zeid T
T SRS TT LAV B R TR S S AR BT B S S S RN T RN AN TR A . A e
N R o= 1n(R) —1n(£_,), KPR ZtNZMESWEER, PENZIKHENE, ik
MG R WL 1.

x 1 PHOMEESHR. MEEANRNERE KRG IHEHE

TEAN WME befEE A RAME O RKE WE R J-B ARCH (1) “FAatk

FREEAE -0.019  2.171  0.000 -14.859 9.260 -0.59  3.897 1341.8™ 0.000™ “Ffamy

FREBLSE -0.019 2.067  0.000 -13.994 7.855 -0.87  4.757 2076.2™ 0.000™ -“FFap]

eS| -0.016  2.242  0.054 -14.449 8.000 -0.736 3.503 1169.0™ 0.000™ -“F-Faf)
B[ -0.016 2.208 0.062 -14.499 8.000 -0.678 3.319 1040.2™ 0.000™ -“FFaf)
HA -0.015  2.447  0.000 -14.764 8.552 —0.616 2.265 538.76™ 0.000™ “EFafk
LS 0.005 2.172 0.066 -14.311 8.438 -0.778 3.931 1446.3™ 0.000™ -FFaf
hFE -0.015 2.219  0.072 -14.952 8.095 —0.792 3.882 1422.8™ 0.000™ -FFafk
Hi+ -0.017 2.244 0.040 -15.388 7.807 —0.774 3.898 1423.6™ 0.000™ -FFaf
BN -0.018 2.165 0.000 -13.296 9.578 -0.618 3.255 981.59™ 0.000™ -“FFaf)

T xo we oD RIRRTE 10%. 5%, 19AIFITKFE ERE,

MR PEGE V3BT 45 AT DL Y, TEREA A BREDBE T3 50, oA 5% 5 8 4 1 B T
TG LI s (U o Ze S MEH N 0 8. fEIRBE b, BT Bk 2L 22 I RHE . J-B it
AR 56 5 SR 2 W 45 T AU 2R NI AN TE 25 43 A o ARCH-LM A6 14y 5 3R /s #5023 ik 22
Fr 50 EAT B2 ) ARCH RN, ADF x5 45 SRR W &R 2 32 FUHRAE 1% S8 iK1 X9
s, U] ST GARCH LAY AT3E— 25 43 #T

BT RE. HA. BRI S I R I TR L IR LI A R A, B A SR T SRR H It/
EINE S VS NN U TVE Sl al s /F S niBe S NSk €/TPI RO o yiilks Seibua SR £2 S b2 s NS RN G TESSILY il a g e X s
WL A LG —Felion 3ot/ S m AT T I & 2



R4 LR VSR LRSS . FPE #EI . ATC #EI. SC #ENIAT HQ 15 Sk WK Hf 2 VAR 5274 1 5
P a3, BT AN FERRE T B R RIS, 2 DARF S hn e SR 2 Wb ok v st 5
B HRIE R B ECHE, VAR (5) EENLBIA RS b E 3 S kg S oAt [ R e Ay
2 M SRR, [FB4H Granger RIRAIGSE R, WK 2 Fiw.

% 2 Granger EIRIEIGLER

Ho: 1 EAE g Ho: gANRHER) Ho: HEANZ gif Ho: g2 E Y
Granger JR[H Granger J& A Granger JRH Granger J& A

Witk F 1l F 1l W F 1l F g
SHFE-DGCX 296.59™ 17.36™ SGE-ZURICH 379.80™ 30.93™
SHFE-TFEX 76.94™ 12.98™ SGE-LBMA 242.13™ 19.68™
SHFE-TOCOM 53.96™ 27.39™

SHFE-COMEX 276. 70" 19.94™

SHFE-MCX 180. 64™ 15.48™

S el e e HBIREE 106, 56, IGOTIKT EBE, © O RTREE MRS ETH.

e 45 R W o [ 2 0 RIS ik U e e kR RE . HIASSEE . g AsE
()35 4 3 B S L IR A L0 b i 2 26 2 [ I AE 35 AR 22 2R XA) 51 00 R, R TR [E 4
A TE FE bR 3t AR v 5 42 3R R B E F I B ST TR A T n) B3 6 & Ho 2Bk 4
R4 T s, SCH R REEIRT 5rhtm ettt migR Gk R
AP, XA T S I R TR W T

(D) MnF*

AR B SR VE Gt M B 28 R nT b B BG40 B0 i S A R B IR
B ks Wi 25 2% BAT R MR IE A ARCH. GARCH RUS7 o« A T S84 A 5 11 3 1) (R 3h 25 S b
A S VAR (5) —DOC-GARCH AR wfF FE sh A A ek, BAKGE I 51 N Ah A2 A2 2
VAR-DCC-GARCH L2, ke 73 #r #4<6 1l7 475 1] AR B A5 AH KA A2 15 22 52 B S5 TR R IR 50

B, FIHZ M VAR-DCC-GARCH HEAL /3 ML 18 i I Zh A5 AH e, AR T .

k k
AlnS =C + Y aAlnS + > BAINF + e

k k
AlnF =C + D aAlnS + Y BAInF +¢
i=1 i=1

Foif, Aln S, FIA In F A MRFFARRAT SO0 E, & = (., 6,)" N

(1)



Qt—l h N(O) Ht>y E_

RERE, LS,

2

+ Hf.tgf',z—]

= Py \/Z\/Z

= qsf,t / q.s‘,tqf,f

+ 0. h

-1

Pers
=p,+x,,  -p)+rG, 0., —p,)
Hr, pg ORI FE T S W WA KREL oy RPN R R R AL
Noea M1,y FEARHEALJE I ZE . 1 9 DCC S 4.
FoRk, NARTH 43 BT A TF) 8 Y (1 T 7 0o 58 4 T 4 [RI B 31 06 R (M50, #E VAR-DCC—GARCH
BERSEERl FAEW )RR (3) A1 (4) 4Rl SINT WIT ERR M B i 454k, MSCT [E Bz
BATRECL KL e R U E MR RS (8) Al (9), HAAAE . Sudhif ot N

qsf', t

_ 2 2
‘hs,t - ws,z + g.c,zgs,tfl + 65’,7.“/75‘,[—1 +}/.s‘,[]rgs,t—l

_ 2 2
/7[,1 - a)f,z, + H[.zg[,z—l + 5[1]1[,1—1-'—7/[,1]{8[,{—1

Hep, oy RAMVEAZRBRATINSE, 1, W40 WIT B BRI B ks F5 8, MSCT [H P
AR SRR WIS AR R AT R BN B, s e A i s A AR Sk
BRSPS N T

o _
e

B e, N TR PR S B R T 3 oAt [ SR 5 4 T 3 (R 9 s RO, AR SCiE
— 3% Engle and Kroner (1995) #H! =7 BEKK-GARCH FEAU AL 4. BEKK LAY

VAR #8435 3¢ DCC # U f) VAR BB AR, 257 Z-th iy Z R B W R

H =CC, +AE & A+ BH B
R
H = |:Cll O:I l:cll 0 :| + |:all alz:l |: gjz—l gst—lgft—l:|{all a12:|
l ,
021 CZ2 021 022 &21 822 gst—lgft—l g?t—l C1221 822
{bn b} . {bn b}
b21 bzz b21 b22

HoApsERE A X ALIII0ER a, o~ ARCH BY 3 Bl Hh ks RV S AL SR 1, TOKT # 2%
WieR a,, (7 = j)Ros A. B IR 2 (811K ARCH B35 i Y RONE B b i A% 34k R

)

©)
(4)
(%)
(6)
()

(8)
(9)

(10)

(11)



B EXF AL ICER b, Ko GARCH B I Bl vai th sk i B % sl 5 42 0, I A R ot &
b, (G = R A B FIEBE T2 81 GARCH Ty Ah i 2R R a4 T4k -
MY, SEELRKE S

(—) BSHEEARBRE

# 34t T VAR (5)-DCC-GARCH [ ZHfliih a5 K. i 4 WK1, WBEEE, oA
BN, UL AT ST R A RE R M AT T L IR AH DG, T o A THE ALK, R
IR RIAR S BB EhECK, B 056 2 RIERTE 0.9 Lk, Ui Mk as 5 ik 5h 22 ji
MR HANAS AR R (HAERIZ, TRTH TS, AR, RWEMRTT
ZE X0 H AR ELRISC T AT M8 7 2 51 AR A -

= 3 ERSMESHIIER & YUNZE 3 DCC-GARCH BV S Kl it 45 R

S w, 0, o 6+0 o o, S, 0,46, Opec(r,) Opec(xy) LL

Wt

SHEF-DGCX 0. 039" 0. 169™°0. 791" 0.960 0.018 0.049™ 0.939™ 0.988 0.055™  0.854™ 5383.78
SHEF-TFEX 0. 044" 0. 102" 0. 868™ 0.970 0.040" 0.092™ 0.885™ 0.977 0.109™  0.832™ 5354.70
SHEF-TOCOM 0. 049" 0. 103" 0. 866™ 0.969 0.097 0.0617°0.904™ 0.965 0.060™  0.869™ 6306.02
SHEF-COMEX 0. 038" 0. 176" 0. 789™ 0.965 0.027 0.059 0.926™ 0.985 0.058™  0.846™ 5450.55

SHFE-MCX 0. 050" 0. 136" 0. 823" 0.968 0.035 0.083" 0.896™ 0.979 0.102™  0.751™ 5548.28

e
SGE-LBMA 0. 032™ 0. 146" 0. 816™ 0.962 0.013 0.0490.944™ 0.933 0. 155" 0.133 5030. 94

SGE-ZURICH 0. 027" 0. 134" 0. 845™ 0.979 0.026 0.075° 0.911" 0.986 0. 154™ 0.406 5021.33

FED w w o }BIARRTE 10%, S%. WNEIGITKTELRE, (L ARESITHERMMAE.
Tt MRITRERER NN P ARG, P ORISR R AL MR, P
HE/N T 0,05, BRI B I ET 11737 5 FAR T 37 A B AR R R Bk A e A AL R
FE/NTF0.05 (e XM MUY, H0+5EHEELT 1, WARETHEMEIE
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& 1 PIEESHEAARERINTHEXRHE
AHIMEE N S . 52 )5 FF DCC-GARCH A48 31| (15N 25 AH 2 R Be ] i B S AH 92 23

B, WILE i s SR R B 1 R

0 1000 1500
SGE-LBMA SGE- Z h

B 2 PRSI A AW EENSHXREE

MENZSAHR R B e LU o [ 5 < LR 5 2 5 H Al [ ¢ 3 < B 0% 5 240 2 T 11
L 2 2R Bl A A 26 RAE G B (I 40F 0-1 VBRI P, SRR, hEE ST S H
M E SR AR R R (EMMREERE, TEASRE. HAME L1 1)
TEARSCAR Ry, b [ S 2 [ L B AT X =T 4 2 1) A TEAH SRR P A5 « LAkt
FEITE T2 8], T 5 R i R ) ShAS AR SC PR B 9, 17 5 v LR 3 [ 117 75 (A P A
FVENALSS: BT ln], P ESH LR T EANRERRR. (HEREERE, TE
5o DL K 56 <5 0 5% 7 3 1) RO R 55 SR BRI S R IBOK, {ELX e 176 BB 11 375 18] JU AR 3
W SRR SE -

(2 EaptERE MR

Hi BEKK HEHRUfiH&ERaran (R 4, hEEEHHSEE. WiF, RE. SKEME L
T2 (03 A B35 ¥ ARCH 2808 A0 GARCH 287, BV A77E 35 (K1 i % 5 2008 5 18 sl %
SR S a, b, LS H a, F b, g BT s, v E b E AR B R 4 B T 3 1)
AXCHEAE B [0 R O BT H RN

* 4 EIRINESHATSULERZE GARCH-BEKK 1R BV S Ml i+45 R

06 08

02 00 02 04 06 08

-02 00 02 04

0.4

é%i& all 812 821 622 bll blZ bZl b22 bll x b22 LL
Wt

SHFE-DGCX ~ 0.455™ 0.081"™" -0. 143" 0.169™ 0.861™ -0.033" 0.041™ 0.982™ 0.85 12476.90

SHFE-TFEX  0.469™ 0.112" -0.215™ 0.195™ 0.843™ -0.059™ 0.091™ 0.984™ 0.83 12487.52

SHFE-TOCOM 0. 361" 0.062 =-0.106™ 0.166™ 0.914™ 0.005 0.036" 0.962™ 0.88 11503.59

SHFE-COMEX 0.465™ 0. 11" -0.124™ 0.168™ 0.863™ -0.047™ 0.034™ 0.982™ 0.85 12397.75

SHFE-MCX ~ 0.424™ 0.002 -0.158™ 0.236™ 0.877™ 0.006 0.055™ 0.962™ 0.84 12282.92
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e
SGE-ZURICH 0.486™ 0.097™ -0.105™ 0.168™ 0.845™ -0.051™ 0.039™ 0.991™ 0.84 12790.17

SGE-LBMA ~ 0.482" 0.102™ -0.1" 0.185™ 0.859™ -0.055™ 0.043™ 0.992™ 0.85 12792.48

S e R BIREE 106, 5%, WHEGHTKT ERE, C L BT ERNRE.
445 DOC AL 45 SR mT DA Hh b B 5 A 17 3 R A OGRS B B ARG, L F A o [ 1l
IR AN AL S 35 R Bl Hh AR, 3 AT e b 1 A AR B IR T 28 5 B i e i > 3 3
B T 350 30855 o [RIRE I DLt R BUAE BN R T4, ASCHEDNX 55l P 3 e i it — 20 i ik
5 E B R AR T BN T I AR A oG WBEMCKE, . EE. L =ABE
17 10] 1 JRUJRG; A 325 02 X 1) 14, 3 ) 2 G 3 B0 S5 B B T 47 P 30 10 e sl AR A AN T o X
G A R R RTE T L7325 LSS T BRI 42 Bk i R R R SR 25, 745
FEFRUASE . 58 5 il B LA TR BORE N K T T 3 1) 1 28 S, 717 37 [R5 SRR RIS A 38 P 2 e o
IS
(Z) SR E & B ST A8 307518 X R B A2 53 4
FEZE EAMBRE R R 5, B THEE R WA 5. 51 NSRS 1K) DOC-GARCH 4522 1) ity
THEE R AN G NAMEAR B R Al T 25 R AR e, B8, (EAMEAR BT R B TTHER
A 0, HIFAEZE, Uil T RE TR MSCT PAK & JuTlidg b i J- AN RE M 3% 4 1 T
FOLEE T  1A B A M5 o BIEXT B Kocaarslan et al. (2017) HIBFFCAILAG H, 7ETH
XEAMR I, G T A IS 5C S AHX TR R S B AR E . b4, B ST N
&g LA RS (Lin et al., 2018), {HAMBREEIEAREE SR ENEAE M
BRBNK R
% 5 BEHARTHIAK#AY VAR-DCC-GARCH iR BV S H G AR

28 , 0, o, W, 0, 0, b)) Opec(iq) 4 LL

Wy = WIT it

SHEF-DGCX 0.040™ 0.169™ 0.789™ 0.018 0.050™ 0.938™ 0.046™  0.892™ 0.000 5400.88
SHEF-TFEX 0.051™ 0.119™ 0.848™ 0.045" 0.103™ 0.875™ 0.096™  0.847™ 0.000 5436.58
SHEF-TOCOM 0. 048™ 0.102™ 0.868™ 0.104 0.062™ 0.902™ 0.063™ 0.863™ 0.000 6317.33
SHEF-COMEX 0. 038™ 0.172"™ 0.793™ 0.025 0.059 0.926™ 0.066™  0.793™ 0.000 5479.55
SHFE-MCX 0.050™ 0.136™ 0.823™ 0.033 0.082" 0.898™ 0.102™  0.752™ 0.000 5547.08

SGE-LBMA 0.027" 0.130™ 0.848™ 0.025 0.078 0.908™  0.119 0.615  0.000 5050.77
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SGE-ZURICH 0.0277 0. 131" 0.838™ 0.012 0.051" 0.942™ 0.148™ 0.115  0.000 5100.07
My = MSCI B}

SHEF-DGCX ~ 0.039™ 0. 167 0.792 0.018 0.049™ 0.939™ 0.054™  0.858™  0.000 5383.30
SHEF-TFEX ~ 0.051™ 0.119™ 0.848™ 0.042" 0.101™ 0.877™ 0.100™ 0.839™ 0.000 5358.81
SHEF-TOCOM 0. 050™ 0. 100" 0.867™ 0.094 0.060™ 0.906™ 0.060™  0.871™  0.000 6311.11
SHEF-COMEX 0. 038™ 0.176™ 0.789™ 0.027 0.059 0.926™ 0.058™  0.846™ 0.000 5455.63
SHFE-MCX ~ 0.049™ 0.136™ 0.823™ 0.035 0.083" 0.896™ 0.102™  0.747™  0.000 5550.59
SGE-LBMA 0.032™ 0.146™ 0.816™ 0.013 0.050 0.943™ 0.160™ 0.115  0.000 5029.03
SGE-ZURICH 0.027" 0.136™ 0.843™ 0.027 0.077 0.909™ 0.153™ 0.411  0.000 5025.79
My = USDI Bf

SHEF-DGCX ~ 0.039™ 0.170" 0.789™ 0.018 0.049™ 0.937™ 0.054™  0.852™  0.000 5306.91
SHEF-TFEX 0. 044" 0.104™ 0.866™ 0.039" 0.093™ 0.885™ 0.109™  0.831™ 0.000 5360.58
SHEF-TOCOM 0. 049™ 0.102™ 0.866™ 0.097 0.060™ 0.905™ 0.059™  0.870™ 0.000 6289.72
SHEF-COMEX  0.038™ 0. 177" 0.788™ 0.027 0.060 0.923™ 0.057 0.849™ 0.000 5454.15
SHFE-MCX ~ 0.051 0.131" 0.827" 0.035 0.082° 0.897™ 0.105™  0.758™ 0.000 5566.43
SGE-LBMA 0.032™ 0.146™ 0.816™ 0.013 0.049™ 0.944™ 0. 154™ 0.135  0.000 5048.24

SGE-ZURICH 0. 028" 0.131" 0.846™ 0.026 0.072" 0.914™ 0.157™ 0.401  0.000 5030.30

D w wm o }BIRRTE 10%. Sh. IREISITKTE ERE, L T AREMEITEROMAME, IMETEFRE Y HIHEY
UK 0,
MRS RFE, s R I BT WIS R R R AR FRE N, B EMke
H RS BR B T AT UEZRE 37 LA B T 1737 (R 5 T ELAE B < 3 A A A 2 2 15
it RO, (HAMES R R I AN S0 3T 7 Z RIS 50 2 P AL R o IR T T 37 AL 0
BRSNS T AT A e i A DR AT DA DY 4 BR e i 37 7oA 20 “ eI IF
PR AR A R R IRE RS TR % ) L
() Ml
(1) % Granger fa 4
ASCEL BN Granger JHEHHTAEYE AT, RBNE DKy 240, FLEEAT 1697 X,
LA SC Gt E B e MBS HE U 32 B S5 e Je i BOFAEAN R R 27K R BL Granger StitH1)
FABAE NPT AR B8] 2 547 £E Granger IR R AIbSHE. R 6 FEIH T 1E 1%, 5%H1 10% ) &
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FVEACT i 2

%< 6 BHZS Granger EIRILE

HO: FECAZ g HO: gAH E I HO = A A 2 g1t HO: gAZH E Y
Granger J5i[A Granger Ji[Xl Granger JR Xl Granger Jii[A

LT 1% 5%  10% 1% 5% 10% ELIRTi 1% 5%  10% 1% 5% 10%
SHFE-DGCX 100 100 100 37.0 47.5 50.9 [SGE-ZURICH 100 100 100 39.7 49.8 58.0
SHFE-TFEX 99.7 99.8 99.9 33.2 49.1 58.2 |[SGE-LBMA 100 100 100 37.6 48.0 52.3
SHFE-TOCOM 91.8 98.4 98.6 80.4 88.3 92.2
SHFE-COMEX 100 100 100 51.4 57.9 60.5

SHFE-MCX 100 100 100 34.4 54.9 62.9

S FERRESAENE,  ORFRPEMMIE LK.

22 Granger #3045 R SR SCHIRT FL 418 — 5, BIp B S WP N 5 4Rk Z
ST T 7 (6] BAT XA 1 Granger PRI SC R ARSI H RS, KA SR FE 45 SR BA RS
Tt

(2) A E

B SCHIN T AR Z ko 6 5 < L 0% 11 377 [ BK B) 0% AR AR e 1, A1 e AR SO 4 (o2 0
[ 7 iR — PR e g e i Aa fE e . /% B 9 0. 050 0.1, 0.25, 0.5, 0.75, 0.9
A0.95. HARLIRIE 7,

* 7 ERSMNAETIA S R BEAFR AR

ZH Q (0.05) Q (0.10) Q (0.25) Q (0.50) Q (0.75) Q (0.90) Q (0.95)
P vydin)
SHEF-DGCX -0.00044  -0.00063  -0.00052 —0.00075  —0.00024  —0.00243 —0.00244"
SHEF-TFEX 0.00633"  0.00348"  0.00160  0.00062  —0.00016  —0.00063 —0.00288"

SHEF-TOCOM 0.00247"  0.00214™  0.00113 0. 00084 0. 00068 0. 00157 0. 00207"

SHEF-COMEX -0. 00013 0. 0000 0. 00007 0. 00008 0. 00004 -0.00083  —0.00230"
SHFE-MCX 0. 00061 -0.00015  -0.00122  -0.00079 0. 00071 0. 00244 0. 00017
SGE-LBMA -0. 00030 0. 00158 0. 00050 -0.00016  -0.00062 0. 00061 0. 00328
SGE-ZURICH -0.00232  -0.00109  -0.00079 -0.00089" —0.00059  —0.00135 0.00021
My = uscr b
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SHEF-DGCX 0. 00796 0.00739" 0. 00010 0.00298 0.00209 0.0036™ 0. 00206™

SHEF-TFEX -0.00916™  -0. 00040 0. 00026 0. 00448 0. 00251 0. 00196 0. 00307"
SHEF-TOCOM 0. 00286 0. 00155 0. 00221 -0. 00105 0.00212 0.00301" 0. 00180
SHEF-COMEX 0. 00352 0. 00222 0. 00224" 0. 00137 -0.00073  —0.00142 0. 00031
SHFE-MCX 0.00316 0. 00032 -0. 00015 0. 00075 -0.00158  -0.00149 0. 00094
SGE-LBMA -0. 00355 0.00129 -0. 00018 0. 00024 0. 00090 0. 00201 0.00741™
SGE-ZURICH -0.0112" -0.007™  -0.0031"  -0.003"™  -0.00145 -0.00172 0. 00040

My = Uspr B

SHEF-DGCX -0.0356™  -0.0289™ -0.0190™  0.00152 0. 00028 0.00193 0. 00789
SHEF-TFEX -0.02592°  -0.00223 0. 00700 0. 00376 0.00414 0.00198 -0.00185
SHEF-TOCOM 0. 00455 -0.00189  -0.00133 0.00461 -0.00117 0. 00545 -0. 00147
SHEF-COMEX -0.00543  -0.00467 -0.0094™ -0.0069"  -0.007"  -0.0073" -0.01339™
SHFE-MCX 0.01217 -0. 00533 0. 00299 -0.00428 -0.00531  -0.00294  -0.00274
SGE-LBMA -0.032"™  -0.0355"  -0.00337 0. 00057 0.00120 0. 00539 0.01679
SGE-ZURICH -0.0191"  -0.0118"  -0.019™ -0.006™  -0.0063" -0.00728" -0.00284

e e o BIRERTE 100, S, IEIGEITKFEERE,

MG H [ [ 45 R LA, 76 0. 25 % 0. 75 4307 s 2 (B B RoR T g Ak TP AR A i
BB ek Xof [ P 70 3 < S B T 3y 18] (R SRR AR OS2 B A B O F AN B35, IX S RTSCIINSNER A
F [ DCC ARG THERAN— 2, R T As e AR fd it

() ERSNEEEAISSH A BRahil sl o

IRYE BN N K BBl HH NS 36 A 285 R v A, AEUR e 2 10, e S
] P 24 < 7 120 () A7AE 28 XU A A 51 3 R R S B A A Rk s AR R IR, P 3
LT85 6] B 28 < B B2 117 370 180 470 0 170 )RR st A0 1T 393 6 1l v o T TRl N A7 A
B A S BB AL S RN, A BN KU (A sl A, o [ 5 0 B AR B
BT AT AFAE A XS PR ) XU A% S AL 1

FINSNB 5 S5 R T, [ A A3 e ) B T 37 PN 3 S BB T 3 A 0 2 ) (R Bl A A 5%
VEIFA 52 2SN ER 2 2 M i A A2 252, 0B 01l A R 4 Rt P ORE 1 518 A
P, (HIXFEILER T BT R, RIS b T P ARSI B R B (A . 72T
A Wm RS, AR 3R 2l AN R R SRE X S e T R R SC R AR (LR 7).
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bt =2 v [ 5 3 T S A RV B e I, SR T3 BRI S T 30 A0 5 TT AR Bl a8 S HAH G
PEP= A0, T 243K PN T I AR SRR BRI, R e Ten] U L BRsh ™ A= s . X F-rh 58
MR, WA ST A [R5 2877 2R i 5 R, (ELICR i R AMAR LA Fh 52
TIAAE AR RIERPIRE T o BT, Zh E A E 740 T A O E RS
B R e R e T ox LI 56 2R AR NI T 5 7 (10 ooy JU) 2 A R S T 37 A AR SR P
KAEVER . BRI DIIERA, SRR b A2 T 7 A0 T B RS I A 1 AR FR 520, Ak 3
SUYIL B 7 37 18] ARV BBR B 9% 28 L XIS 14 4% 3t 2 WA i 32 18] BRPIRES AN A S B 3R (A ) A A e

. HF5RT

MRAE B VS S SE TR ZE R, ASCEELRUTN : Hoe, A& i i Bk sl o<
RN BRI BN SR, T E 15 R Wi a0 <
VeI, AR EIUE T 7 (B R AR B B i EON 8 . LR, AT 3 ) 3 (138
it AONR B T S T N AL (S B AR AR IS AR, BT E S QAT SR EF T4
BN AR, 5 BT AR SRR, (S AR SR I i IR ASRE SR KU 3 K7
Ao feJE, EEANE RS A, RIS AR T Ak B g .
BB R ) Bh ARSI OC 27 A S 2 50, H 24 Tl gy 18] Ab A5 RO R BRI, A1 B R R 0
S AR PR o IXASGE SRR T8 <o 37 (188 G AT 7 D e A S SAE Y AR A
SE AR E T

i UL g, ASCRIWETCRAT BRI e (1) IR oAb 3 6Tt 37 (WA K B BD
KA NI TR T AN R A S & A3 B T ouit— 2D Insmit X A1 ek & AF S A
%o (2) TSRS H BN A A SN 190 55 5 T 32 (RISt R T5 BT B0 G &, AR AN
SETCHR R SR O M TR [ B B AN T 3 R B 22 X S e Ak 7 A R i, (ELIR S FR) T
PUARME 25 52 25 & T R IR B 0 2R, IXASSER A A T UL A AR T A T 37 it
AT RS PRI, o (3) 43 gl 37y 8] (AR S PR A+ W DR A IS 5 BB AT R o 0 LB 1k
PEAEARS AR . BRI, o1k I H IR TS 5 AR BN S e T sk A K
A1 AR A5 T PRI AR AT R P 28 < (4 T 3 D RE A EL AR HEA R T 3R o () g S0 Bl
Yy 5L T 73 T TC 0 45 SR S 17 b A 3% B R AR MMAC & 6 A B2 SR T 3 18] LA v A SR K
P, EBBh AR A BERE, LT T 3 18] 45 SN RS A% 34 1K 7 ) RS AR A — B8Ry, Xt
—IBMERE T B BB T 7 () B PR A AL S IR Eh Ok 2R A 2 R T R B0A 1R B < )
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Is the Price Linkage between Chinese and Foreign Gold
Markets Stable?

Analysis Based on the External Shocks

WANG Cong  JIAQ Jinpu
(College of Economics and Management, China Agricultural University;
Shanghai Gold Exchange)

Abstract: Under the background of the continuous opening and integration of the global financial
market, not only does the gold market interact with the external market frequently, but also the
linkage relationship within the system becomes extremely diverse and complex. The price linkage
between the gold markets reflects the transmission process of information and risk between
different markets. The price of gold usually fluctuates due to the interference of external factors,
but whether the linkage relationship between markets will change accordingly is a matter of great
concern. The effectiveness of the market function and the stable relationship of the gold market
are the prerequisites for investors to hedge and diversify their portfolios, as well as the stability of
the entire financial market.

Gold futures and spot markets have great differences in market structure and trading
mechanism, so it is helpful to understand and distinguish the linkage mechanism and market
characteristics of two types of markets when discussing market linkage. This paper focuses on the
inner of the gold market, taking the Chinese gold market as the main reference, choosing the
United States, Britain, Switzerland, Dubai, Thailand and Japan as the representatives of the
international gold spot and futures market, and choosing the closing prices of the main gold
contracts of the major exchanges from the financial terminal of Data Stream. As a data sample, the
dynamic correlation and volatility spillover effects between the major gold markets in China and
foreign countries from 2011 to 2018 are comprehensively analyzed. On this basis, crude oil price,
MSCI index and US dollar index are further introduced as external shocks to test the impact of
different types of market factors on the linkage between gold spot and futures market, and to
explore the stability of price linkage between Chinese and foreign gold markets.

The results show that there is a positive correlation between China and the major global gold

spot and futures markets as a whole, and there is a one-way or two-way volatility spillover effect
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between them. The significant volatility spillover effect between Chinese and foreign markets
indicates that there are ways of information and risk transmission within the gold market, but the
dynamic correlation between the markets does not determine the direction of risk transmission.
Under general market conditions, external shocks have not significantly changed the linkage
relationship between China and the major global gold markets, indicating that the price linkage
within the gold market has a strong stability. However, it is worth noting that in extreme market
conditions, external factors will have a significant asymmetric impact on the linkage between
Chinese and foreign gold markets. The above conclusions are helpful to clarify the basic
relationship between markets and provide useful theoretical reference for cross-market
cooperation. At the same time, the different linkage mechanisms between spot and futures markets
also provide a clearer market model for market participants. Investors can use relevant conclusions
to hedge and invest effectively.

There are three main contributions of this paper. Firstly, the paper makes up for and expands
the deficiencies of the research on the internal linkage of the gold market. Most of the previous
literature focuses on the linkage between the gold market and other financial markets, but few
studies focus on the gold market and classify it according to futures and spot markets. This paper
makes a comprehensive theoretical and empirical study on the internal correlation of the gold
market. Secondly, from the perspective of external shocks to test the stable price relationship
between Chinese and foreign gold market, in order to explain why the market function of gold can
be effectively played, this is a new perspective different from the previous. When external factors
interfere with gold prices, such shocks do not significantly affect the correlation between gold
markets, so investors can still use the global gold market for effective hedging without unduly
worrying about the internal risks of the gold market. Finally, this paper chooses futures and spot
contracts of seven major global gold markets in the post-financial crisis era as samples. The
sample interval covers a variety of market conditions and makes the conclusions more
comprehensive and reliable through a variety of robustness tests.
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