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Abstract

It is of great significance to study the association between international crude oil futures and China’s
crude oil market, and this paper focuses on the volatility spillover effect between them. This paper
adopts the method of time series data modeling, selecting WTI and BRENT to characterize the
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international crude oil futures market and INE crude oil futures to characterize the Chinese crude
oil market, and adopting the VAR-BEKK/DCC-GARCH model to validate the volatility spillover effect
after preprocessing the data. In this paper, DY and BK spillover indices are used to study in time and
frequency domains respectively, and finally, Daqing crude oil spot and Shengli crude oil spot are
used to replace the SC of INE for robustness test. The results of this paper show that there is a vola-
tility spillover effect between the international crude oil futures market and the Chinese crude oil
market, and the Chinese crude oil market is a net risk receiver.
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Table 1. Descriptive statistics of daily return data
< 1. BUEERHWBHEAR ML
Variables Observations Mean Standard Deviation Min Max
SC 1278 0.0187 0.0695 —-14.8319 10.1111
WTI 1278 0.0001 0.0010 —-0.4808 0.4507
BRENT 1278 0.0052 0.0823 —27.9761 27.6528
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Figure 1. Yield timing chart
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Figure 2. Graph of the cumulative sum of crude oil futures residuals
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Figure 3. Diagram of the impulse response function of the three major crude oil futures
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Table 2. Parameter estimation results of multivariate BEKK-GARCH (1, 1) model
# 2. %7 BEKK-GARCH (1, )ISBIS M &R

ToE TR t i &
A(1,2) 0.0026™* 3.3524
A(1,3) 0.2718™" 3.9468
A2, 1) ~21.2915" ~2.7642
A(2,3) ~30.9997"" ~3.6759
A@3,1) 0.0154 0.2246
A@3,2) 0.0014 1.3972
B (1,2) ~0.0038" -6.9521
B (1,3) -0.3632"" ~7.6034
B (2, 1) 15.0855" 2.9856
B (2, 3) 9.5515™" 3.8654
B (3,1) 0.0200 0.3133
B (3,2) ~0.0002 ~0.3609
A(1,2) 0.0026™" 3.3524
A(1,3) 0.2718™" 3.9468
A2, 1) ~21.2915" ~2.7642
A(2,3) ~30.9997" ~3.6759
A@3,1) 0.0154 0.2246
A@3,2) 0.0014 1.3972

M 2 LA SC A WTI 23R 2 19 X a3 s BBl 4, SC A1 WTI. WTI il BRENT f7-7E 5.
G HY, T 7% 3 WALD R I 45 Bt 4% Tix— 456 .
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Table 3. Parameter estimation results of WALD test
%< 3. WALD #3fhit4ER

S AAB ¥ HO:Otij :ﬂij =0 HO:(;rji :ﬁji =0
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imiorent e e

P:%185E DCC-GARCH (1, D) AIAF 5T SC. WTI. BRENT 2 Al S M REAI S S e, HB

FRlA S5 RN 4 Fros, shBMRABWIE 4 Fos.

Table 4. Parameter estimation results of multivariate DCC-GARCH (1, 1) model

5% 4. %7 DCC-GARCH (1, )ERI S H{E &R

S itk R¥ G E
C1 0.1079™ 4.1838
Cc2 0.0001™ 6.0019
C3 0.2414™ 6.0067
Al 0.1246™ 7.3143
A2 0.1317* 4.7636
A3 0.1149™ 4.2289
Bl 0.8630™" 5.7235
B2 0.8348™" 3.3051
B3 0.8586™" 3.2976

DCC(A) 0.0510™ 5.2495
DCC(B) 0.9393™ 4.5641
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WS AR RE,  “NET” NP (228, RO HAt T 37 0 0l AR L

Table 5. Static spillover index table in the time domain

5. BHEERS M IR R

SC WTI BRENT FROM

SC 41.89 29.34 28.77 58.11

WTI 6.65 50.53 42.82 49.47

BRENT 7.49 42.54 49.97 50.03

TO 14.13 71.88 71.59 157.61
NET 43.97 2241 21.56 78.80/52.54

M LEFRATLIEH, SC. WTI. BRENT H# A XSk H 7. WRE—TMEXRE, WTI 5 BRENT
2 ) (4 PR 3 250 e 5 (WT1-BRENT: 42.549%, BRENT-WTI: 42.82%), M s Ji 1 1137 5 [ P4 i vl T 4%
I RE, SC 5 WTI A1 BRENT [ XU 8 HH 2507 58 5 2401
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Figure 4. Total spillover effect
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Figure 5. Directional spillover effect
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Figure 6. Directional spillover effect
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Figure 7. Net spillover effect
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Figure 8. Spillover effect in pairs
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Table 6. Frequency domain spillover index table

= 6. SuiEUE e ER

sC WTI BRENT FROM
TR A (1-5)
sC 33.23 20.75 21.12 41.87
WTI 4.01 43.02 35.33 39.33
BRENT 4.47 33.82 42.07 38.29
TO 8.48 5457 56.45 119.50
Net _ -33.39 _ 15.24 _ 18.15 _ 59.75/39.83
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R
[ B (5-INF)
sc 10.15 7.33 7.41 14.75
WTI 0.96 9.23 7.46 8.42
BRENT 1.24 8.62 9.78 9.86
TO 2.20 15.95 14.87 33.03
Net -12.55 7.53 5.01 16.52/11.01
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