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Abstract

As a core production factor in the economic system, the price fluctuations of
commodities can have a significant impact on the macroeconomy. As a benchmark for global
commodities, international crude oil is an important component that leads the daily operation
of the real economy and financial markets, and its price fluctuations will inevitably affect
the price trends of other commodities. As a major consumer of crude oil, China mainly relies
on imports and has a high degree of dependence on imported crude oil. Therefore, once
international crude oil prices fluctuate, this change will inevitably affect China's commodity
market, triggering a series of chain reactions. Understanding the risk spillover effects
between the international crude oil futures market and China's commodity futures market is
beneficial for regulatory authorities to identify risks in a timely manner, formulate effective
risk prevention and control policies, and help investors avoid risks in the commodity futures
market. Therefore, this study is conducted.

This article takes a time-frequency perspective and selects representative indices of the
international crude oil futures market and China's commodity futures market. Using the
Diebold & Yilmaz spillover index model and Barunik & Krehlik frequency domain spillover
index model, it analyzes the differences in risk spillover effects between the international
crude oil market and China's commaodity futures market in the time and different frequency
domains. Finally, based on the empirical results in the time-frequency domain, a

comprehensive analysis was conducted, and the following conclusions were drawn:



Firstly, based on the static time-frequency domain analysis of risk spillover effects, it
can be concluded that there is a bidirectional risk spillover effect between the international
crude oil futures market and China's commaodity futures market, and this spillover effect
exhibits asymmetry. The increased risk in the international crude oil futures market will
increase the risk in China's commodity futures market, and at the same time, the increased
risk in China's commodity futures market will also cause fluctuations in the international
crude oil futures market to a certain extent. Secondly, at the time domain level, the total
spillover index within the system is 46.93%, indicating a strong risk spillover between the
two markets. Further in-depth analysis at the frequency domain level reveals that when the
influence of other frequency domains is not considered, it can be observed that short-term
fluctuations generate more significant spillover effects within the system. Over time, the
spillover effects in the medium to long term gradually weaken. When considering the mutual
influence between different frequency domains, the total overflow index is greater than 40%
and shows a gradually increasing trend. The interaction between different frequency
domains will enhance the spillover effect between internal variables in each frequency
domain, which also indicates that the mutual influence between international crude oil
futures prices and changes in Chinese commodity futures prices is persistent. Again, in the
time and frequency domain, international crude oil futures have always been the net exporter
of risk, and their impact on the system is more in the form of information spillovers. China's
commodity futures are all net risk recipients of international crude oil futures. Among them,
China's energy commodity index is the largest risk receiver for international futures, while
the grain commodity index is the smallest risk receiver. There are differences in pairwise net
spillovers in different frequency domains. In the short term, the pairwise net spillovers
between international crude oil futures and China's commodity futures are the largest, while
the net spillover effects in the medium to long term are relatively small. This indicates that
the correlation between international crude oil futures and China's commodity futures is
sustained. Finally, for the dynamic risk spillover effect, the fluctuation range of the total
spillover index gradually decreases at different time scales, with short-term fluctuations
similar to time-domain fluctuations and medium-term fluctuations similar to long-term
fluctuations; The total spillover effect between the international crude oil futures market and
China's commaodity futures market will change during the sample period, which is closely
related to a series of major financial and political events.

Based on the above empirical analysis and combined with the actual situation, the
following suggestions are proposed: Firstly, comprehensively consider the impact of oil



price shocks and optimize market supervision; Secondly, Benchmarking international
standards, accelerating the improvement and optimization of the variety system in China's
futures market; Thirdly, Drawing on the development experience of the international crude
oil futures market, optimizing the development of China's crude oil futures market, and
enhancing China's voice in international crude oil pricing; Fourthly, Improve the
professional ability of investors in the commodity futures market and reduce the probability
of risk occurrence; Fifthly, Accelerate the construction of an orderly national unified market,
and further improve the infrastructure and basic system for the high-quality development of
China's commodity market.

Key Words: International crude oil; Commodities; Risk overflow
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AR R G, AR E I A B A R bk, IAR s R E . 75 R UM B 4
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4 Brent J5LyH 3 T 40 4 2 3
(3) Wind & 5 K485
TifeE BE AR PR A 540 1 Wind 75 L8507 Wind 76 5 Rekdg s, N
[ RS2 7 b T I A A B3 8E T EE RIS K . XSS R B B & m £kt
BN, BB Rl A2 B R AR AE R EE, AT S T R E SR i T I s AT 1
BUAAE P22 BRAR I . Hrp Wind B i SR8 B0/ S i i 42 BB 2R AT R oy, (15 4%



B AR TEE RENS IR AT 1 A5 AN T 370 IR L o XA 23 07 A B 20
WA RERES, IERRA TS D SURA R A R, SR s TR0,
NNiHZ5FRME T A NS % LA,

2 2 Wind B i KE4REL
BAEY Atug)s Stelmts Eeme wiakl B
RE RE # EE S E H

IR B RE REdTRAL

LLDPE £k #Rkhl  fEE i We AR T iiiea
EWis BARE S s R o HER ReER B4 Shit]
PTA FEFE 58 I 7R T ] By 8] SR ik
FH I SRZ BREUEN B PVC i
IR & W B SKHT
Ny W % S| B SR
Rk S
Bk A AR

21 2007 4F % 2023 F Wind B i KT HOE S W] 5 Fros . WA EUE
T e R E I SR FE A BT AN R, A B # ek 2 3L 2009 4F5% A, 2010 4K
2011 - HIABEAE 5 LR B, T 2016 4F N[22 ) SARAL, 2 5 ia 2818 7t . 2020
SRR 28 P 1 R ARAR R, AR R S TR B R N BN R, AR AR AT S 1 B
. BEIE TEMSIBOT, SEEMIBEOTEET, 7 2021 F2 A I EUA R
P s imir . 2022 SR R, T SRR S R I R B, (EARACT s A A, X
— IS FEAG . G SRR AR E AR ORI R AR H L R REIR R S FE B
DLKIEBA S TR, T 2021 4R RIA BIEE 5 R AR TS o R Wi i Fis BB i B 3%
NEAEAL TGN, BB b T A M O AR T « T REVR T A AL LR AR
. AEOLER TR AR HUR R S FE H LS BRI T R A AR A T A O RO
H.5 5 %2 B S A s B 520
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—— & Wind T I\ frwind 5 @&
B frwind &8 —— S\ rWIind iR —— R eWindIEd B4
— W frwind &4 — @ frwind RS —— WS frwindE S

5 Wind 7 dh KSR HOE 2
2. fiA e ot
T RS 8P 21T B R AE 70, R=Ln(PY)-Ln(Pt-1), RELAAL
B R B 2 R T 7 81
® 3 fERtEgih b
e mOKE RME RRiEE. RE g Fi7 J-B P1E

Brent 0.0026 16.149 -37.068 2.423 -1.692 31.876  114679.3  0.000
WTI 0.0006 31.963 -60.168 2.945 -2.499 73.896 685279.4  0.000

CIFI -0.0079 7.295 -7.146 1.487 -0.115 4678  389.304 0.000
CRFI 0.0112 3.244 -9.902 0.681 -0.968 19.365 36841.94 0.000
ENFI -0.0033  11.279 -17.793 1.690 -0.733 14.820 19246.93  0.000
JIRI -0.0153 7.709 -10.394 1.634 -0.230 6.448 1642.033 0.000
NFFI 0.0119 6.505 -7.393 1.273 -0.176 6.033 1264.51  0.000
NMFI 0.0131 6.559 -9.303 1.212 -0.262 7486  2767.563 0.000
NMBM  -0.0174 7.099 -10.907 1.318 -0.159 7.668  2970.05  0.000
OOFI 0.0033 5.106 -4.994 1.087 -0.116 4963  530.354  0.000
SOFI 0.0069 5.812 -6.107 1.017 -0.202 7.130 2336.152 0.000

RIGH T HLEW R TH IR SR IR B EIRRIE TR H, AL
DXIEIPY, W5 . Brent Sl iite . Y. Aoemmminit. 518
J T A AR ol AR R A R LB R T AR O M R RO Ik, T A TR
FAC REVRTRS dh TR A RN T AR TR R L S AR R A T A R R T B R 2 O A
fE o XF EUARHEZE AR, W BRIl 30 5% A bm v 22 i KO 2,945, Brent J5i i 31 B O AR #E 72 1K



Z, N 2423, FRE KGR SRR HORE 2 AN, U0B WL S A 5 A0 Brent
JEE I A B A b AR B FERCR, TR R SR 7 o A SR HE R 2 B AR T 5 2/ —
Hh B AR EZE BN, U 0.681. FEFRE R MIEEh, AEURR IR RN
WEZE R, 4 1.690, UEEHIRE KRR dh, AR S NS BT AR, BRIUR R i
(R A% I B0 e N RN B o

T M KA S e/ IME SRR, W R i B2 U o 26 1) e KB R 31.963, s/ ME -
60.168, fx AAEJkdn/ME Y 92.131, S5 fB X [A] 85 i 5 K . Brent JEHIH B i Wi 2 22 1)
KME A 16.149, f/IMEA-37.068, i RAE IR /ME N 53.217, e fl X [A1F5 FE 28—,
[FIRERT LAUERE W JE 3 1 6 A Brent JR i 0% AN AR AR Bl P A K o 1 B R SR v
At FE B0 2 2 A B (B IX 1) 5 BE E 10 &8 30 2 (A1), e A AR IR i F8 B0 e A IX ) %5 1 e
K, [FIRERT DL B R KSR 7 P BRI R ot AN A B B B A R o R AR B (U 1)
KT 0, MWE/NTF 0, Jarque-Bera Sttt & EUE Ui B 2748 & I & 2 7 51 A AR IEZS
I3 AR o

() Ay

1. Diebold & Yilmaz i H 45 $hsi 7Y
EITERS T RGN LR FIER ISR, LLAE Rl JH N 5 21 AH S R 3
FERE . HARRUL, 2R Re i — AN G Rl g an e 52 2 H A T 30 sh i sgm, L&
SRR TR AT T, R0 45 i 2 117 37 10 F DU R R I #5783 AT
FUERAL T URN T 11T 7 RS 1 A0 XU A e AL A1) () B 2 TR, A B T S RS TR 1)
PO M AR 5o IR N AT
B, MWE—ANEGVRIITZREIAECY p N 4 VAR 54
Yt = Zipzlq)th—i + & (3.1
b, Yo=(Yoo Yoo e ) s @R NN AR BUERE, & (0,X) &—Aior
[543 A B i
iz VAR BB FRam 7 2, W (D R3O
Y, = thlAgt_i (3.2)
FHCEVE AT ZBITER: A=A +0A L+ A o AR NxN 4ERIHER

Igi’ i—/li<O,A):Oo

£ B3R VAR AR IEAL b, 38X o)y ZHERE AT T 2200, T LRGN R 4
P A AR B (AR A e AR B R AR A, B AR AR AL R RN



B, MR SRR S FE AT A A 5 A R R R
FE. 52 ST EUNER Yo H OB TRy 20 i S S i 5l R
fh, BB SRS R Yo I H 5 TR 207 25 0 il R G e A ) B LSl
RIS, W H BT Em, (H), BV V) A5 Y, 1077 2 4

()= %0 2 (AT )
>0 (EAY AR

X (3 AR | AERFINESE T ZOFREZERR, e N 4 &,
Kb i MeEA L, HARIFTE T EIR 0, AR AT TR I 7 2 M R RS T
LB my(H) = 1o o my (H) #EATbREdL, 5 CRm (H), Ha=N:

(3.3)

mH

m; (H) (3.4)

ZJ =1 'J
BREGE TR Y M (H) =13 my(H)=N .
=, SO IR Ty A R 1R i RORT P P A A 141

e
(D SR EER R EN RE AR B B, 1R A N:
Yo om (H " m(H
s(H)=Z"‘N‘1"’”~ AULIPPID IYETLUIGORP (35)
Zi,j:l mii (H ) N

(2) J7 ks AR EOE IR R A AR BN B AR B R iR B 2 2 E
AR, BRI, &R W ERER D AR B, I EARD:
S_(H):z,%,#,—mji("') Z’j\lzl,#jmji(H)
Zi,j:lmji (H) N
Py e AR AR R AT A P A S T A O
Si.(H): Zj'—\ll,i¢j~ﬁ]ij (H)XIOOZ Zj:l,i¢j mij (H)
Zi,j:l mij (H) N

(3) it th48%8 (Ver) F8PIANTT MG AR RN 2, FoRZ R I e
AL B AR, HE A Y:

x100 = x100 (3.6)

=100 (3.7)




Si(H):S'i(H)_Si.(H) (3.8

(4) P PSR B] (R34 i tH PR HR AR B 2 1) 4% B sl tH TR R 22, Al R AR e
) ECXS AT s 0L, TR AR

%(H)ZﬁmKH);mmH)}dﬂo (3.9)

yid it tH I HOERE, Wk 4 .
R4 i ARECERE

Y, Y, e e Y From Others
H H SPATRE
yl m,, m, mlHN Zmli’ 1#1
j=1
H H H N H
Y, My, m,, M, lemzw 1#2
j=
H H H S H
Yy My, My, M ZmNj,J;tN

TO N ~H - N ~H - N ~H - 1 N ~H - .
m,,1=1 m,,1#2 My d=N  — > m’ i+
Others ; ' Z‘ 2 ,le N Ni; i)

[EI, AT R RSN 1 B E A HE AR 6 S &S P 451, IR R A
[ 717 375 26 A [R) I 8] B 2 1] R AH LR A R H 00 2R o B T VR BN, 7T DA 2 H KU
T H AR B A AR . X R T 3, AT RS ISR B H Fa B B AR S, L REA
PR B HAEAN [F] T 5] B P B0 A3 A o 0T T3 A7 7 7 8] AT IR 20 A AR XS A s L ) 22 56
HEIE, JhAh, REIE D FEEAREA BT Ee A [F 3 2 18] 3 sy 25 5, T LR
I G T 37 T BRAE SR 5 IR [R] BB P ) A 17 347 7 A T s P i O, B R A T 3 ] R
T 5 %2 B H A T 5 520
2. Barunik & Krehlik $itsyis H i Hiisi 7Y

Barunik & Krehlik (2017, 2018) [t H 8 £t A2 — Fh BB I &l = T
B, B MAIIEZ TR N S AT AN [ 4 il 717 37 B) JRUSE PR30 28O o A5 BN e R A 32
e S AR T 73 e N BB A 2, AT FR AL 17— AN A0 B PR A SR 5 R B A T 37 )
HWHK R BRARWNT:



By B IEARH R SN IEZ T A K B eR KO Wy s B0 SRR K
RN :
v(e™)=> e "y, (310)

RO, VB amn g, i =V-1, o grgiznoc(-7,7).
TR O 1 CBINR 77 Z AR A R

(e ) |
ERECON

R (4-2) o, (o) kbR g, (F (o)), | Rt i i i o

1
O\

(3.1

(f (w))j,k :(

EPRAZE ki e A RS, T RGN R AR S D SRR R
*ﬂf@wmﬁﬁiﬁﬁﬁﬁ%ﬁﬁMH,MW@@%%X%:
(W(a)—ia))zwl(e-#iw))j'j
Fj(a)): 1 or ~ _ (3.12)
2 L (@) () a2

g, OB . TR ESURd, d=(ab):abe(-zz),a<b, 1

Bek d B — ) SCIRINAR 72 5 72 o3 g i SR A 50N

(0),, == [T (@)(f (@), do (313)

AT SCHEN iR 2207 22 3 o, NI d (R S I S PR ) o 5 2 30

Zi:«tk(éd)j,k T {éd} ] 100

CF = - e X (3.14)
S X)), x(@),
Atk d YRR EE MR A RN
Tr{éd}
C{=|1- - x100 (3.15)
d { z(ew)J,k]

W=, 8 CE A AR, A d XA A R R B TR A O



YO8

Zi,jéij(d)

3 T A AT H 4 70 53l -

BEAh, FERFE S @ ) SCHINR 72 7 22 0 i o 5 309

ot Yol (e™) X )

Qi,j(w):zoo ( ,w ZW

(3.16)

(3.17)

(3.18)

(3.19

(3.20)



VO I o 3y 39 5% T 8 5 3 IR K% Tl v S0 2 1 35 0 8 X i HHH
RONLSEAIE 734

(—) FEAtiG %6

L. PR R 5e
FEXT IS 8] PP 51 B8 BEAT IR AN A0 AT I S B R B0 P R it 22 DG B 22, I ] e 271 1P
et B B2 5 ) 28 SR 7 v R BN R TR R v 1 . R 5 A T X S AR T
ADF (Augmented Dickey-Fuller) i8558, ArE A0 & s P52 TR .
x5 PR

Var Brent WTI CIFI CRFI ENFI JJRI  NFFI NMFI NMBM OOFI SOFI

t  -57.333 -24.557 -57.490 -58.351 -58.219 -56.687 -59.759 -56.726 -57.849 -58.618 -56.387

Prob 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

2. ARCH 25 I A6 56

® 6 TR & LR ARCH AR, NERPERATTULESR], raik
BEE TAE 1%HKF N R, XEWRE I B4 ARCH SR R %, T
W i3 2P B I AE ARCH 25 .

% 6 ARCH %
Var ARCH-Fstatistic ARCH-Obs*R

Brent 12.731%** 237.471%**
WTI 37.123*** 607.072***
CIFI 11.658*** 218.788***
CRFI 2.614*** 51.783***
ENFI 13.671*** 253.616***
JIRI 34.456*** 571.073***
NFFI 19.835*** 355.418***
NMFI 11.764*** 220.661***
NMBM 11.229%** 211.277%**
OOFI 13.856*** 256.788***
SOFI 33.153*** 553.260***

() A I Sl R ) 2 A
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