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Abstract

This study intends to examine the regional blocs of the international crude oil futures market by
analyzing the dynamic conditional correlation between the international crude oil futures markets
using the DCC-GARCH model. For statistical data, from April 2, 2018 to March 31, 2022,
international crude oil futures prices such as Europe, the United States, China, and Dubai were used.
To summarize the results of the study, first, the phenomenon of regional blocs in the international
crude oil futures market is occurring, and it is found that it is gradually strengthening as time goes
by. Second, it was found that the dynamic correlation of the international crude oil futures market
is temporarily strengthened when a supply-demand imbalance problem occurs due to a global shock.
Third, it was found that the volatility of the Chinese crude oil futures market affects the international
crude oil futures market. This study confirmed that the regional blocs phenomenon in the
international crude oil futures market is strengthened as time goes by. In particular, it suggested that
China's influence in the international oil market would increase.
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Table 1. Variable Description
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Variables Variables Definition Source
BRT Brent Crude Oil Futures Price International Petroleum Exchange
WTI WTI Crude Qil Futures Price New York Mercantile Exchange
SC China Crude OQil Futures Price Shanghai Futures Exchange
DuB Dubai Crude Oil Futures Price Dubai Mercantile Exchange

Fig. 1. International Crude Oil Futures Prices Trend
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Sources: International Petroleum Exchange, New York Mercantile Exchange, Shanghai Futures Exchange,
Dubai Mercantile Exchange (2018. 04. 02 - 2022. 04. 02).
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Fig. 2. International Crude Oil Futures Rate of Return Trend
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Sources: International Petroleum Exchange, New York Mercantile Exchange, Shanghai Futures Exchange,
Dubai Mercantile Exchange (2018. 04. 02 - 2022. 03. 31).
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Table 2. Basic Statistics on the International Crude Oil Futures Rate of Return

Variables Miln;m:m Mi);ilr::m Average gg;gg;ﬂ Kurtosis Jarque-Bera
LNBRT ALL -0.2798 0.1908 0.0005 0.0301 22.8279 16,274.8400
LNBRT | -0.2758 0.1348 -0.0020 0.0278 26.5751 11,702.5000"**
LNBRT I -0.2798 0.1908 0.0030 0.0321 20.6961 6,417.4410™
LNWTI ALL -0.5812 0.3196 0.0005 0.0410 58.4295 125,703.1000"**
LNWTI | -0.2822 0.2136 -0.0023 0.0318 31.3524 16,702.1600"**
LNWTI 11 -0.5812 0.3196 0.0033 0.0484 55.1223 55,667.6900™
LNSC ALL -0.1413 0.1154 0.0005 0.0244 6.3712 4647500
LNSC | -0.1120 0.1154 -0.0010 0.0212 7.8466 487.0401™*
LNSC 11 -0.1413 0.0973 0.0019 0.0272 5.3504 113.0262"**
LNDUB ALL -0.3863 0.3613 0.0004 0.0319 45.4855 73,134.4700™
LNDUB | -0.3863 0.0934 —0.0021 0.0293 66.0236 82,559.8200"**
LNDUB I —0.1453 0.3613 0.0031 0.0340 32.1892 17,802.1600"**

Notes: 1. *pX10%, **pX5%, ***pX1%.
2. ALL Step: 2018. 04. 02 - 2022. 03. 31; Step 1: 2018, 04. 02 — 2020. 03. 31; Step II: 2020. 04.
01 - 2022. 03. 31.
Sources: International Petroleum Exchange, New York Mercantile Exchange, Shanghai Futures Exchange,
Dubai Mercantile Exchange (2018. 04. 02 - 2022. 03. 31).

Table 3. ADF Test Results of Time Series Data

Level Difference

Variable t-Statistic Prob. Variable t—Statistic Prob.
LNBRT ALL -1.1493 0.9188 ALNBRT All =29.0572"** 0.0000
LNBRT | 1.7706 1.0000 ALNBRT | -22.6708™* 0.0000
LNBRT I -3.6584 0.0261 ALNBRT 11 -20.3780"*" 0.0000
LNWTI ALL -1.7989 0.7048 ALNWTI All —8.4656™ 0.0000
LNWTI | 1.9215 1.0000 ALNWTI | —5.5652"** 0.0000
LNWTI 11 -2.2593 0.1859 ALNWTI 11 —7.9026™* 0.0000
LNSC ALL -0.8423 0.9602 ALNSC All -31.2195™* 0.0000
LNSC | -0.6473 0.9754 ALNSC | -19.9034™* 0.0000
LNSC 11 -3.0317 0.1246 ALNSC 11 —23.5434 0.0000
LNDUB ALL -1.3676 0.8698 ALNDUB All -29.8231™** 0.0000
LNDUB | 1.1795 1.0000 ALNDUB | =22.7891™** 0.0000
LNDUB I —1.7454 0.4077 ALNDUB I -19.8007** 0.0000

Notes: 1. *pX10%, **pX5%, ***pX1%.
2. ALL Step: 2018. 04. 02 — 2022. 03. 31; Step |: 2018. 04. 02 - 2020. 03. 31; Step I1: 2020. 04.
01 - 2022. 03. 31.
Sources: International Petroleum Exchange, New York Mercantile Exchange, Shanghai Futures Exchange,
Dubai Mercantile Exchange (2018. 04. 02 — 2022. 03. 31).
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Table 4. Estimation Result of Parameters Using DCC(1,1)-GARCH(1,1) Model

Variables Estimate ALL | 1l
a 0.0029™* 0.0080"** 0.0217*
BRT-SC B 0.8681*** 0.8598"* 0.6108*
atf 0.8710"* 0.8678" 0.6325™**
a 0.0054** 0.0092"* 0.0414*
WTI-SC B 0.8302"** 0.8358" 0.7505*
a+p 0.8356™** 0.8450"* 0.7919*
a 0.0218"* 0.0154* 0.0064™*
BRT-DUB B 0.8063"** 0.9047"* 0.8674™*
atpB 0.8281"* 0.9201* 0.8738*
a 0.0282** 0.0672 0.0150*
WTI-DUB B 0.3232"** 0.1864"* 0.7923*
atp 0.3514* 0.2536™* 0.8073*
a 0.2200"** 0.2221*** 0.1381*
BRT-WTI B 0.6078™* 0.3509"* 0.8374**
atf 0.8278"* 0.5730"* 0.9755*
a 0.0392*** 0.0321** 0.0336"*
SC-DUB B 0.7847* 0.9014** 0.9571***
a+tp 0.8240™* 0.9335 0.9907***

Notes: 1. *pX10%, **pX5%,

*Mp<1%.

2. ALL Step: 2018. 04. 02 — 2022. 03. 31; Step |: 2018. 04. 02 - 2020. 03. 31; Step I1: 2020. 04.

01 - 2022. 03. 31.

Sources: International Petroleum Exchange, New York Mercantile Exchange, Shanghai Futures Exchange,
Dubai Mercantile Exchange (2018. 04. 02 - 2022. 03. 31).
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Fig. 3-1. The Dynamic Conditional Correlation Among International Crude Oil Futures Prices
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Sources: International Petroleum Exchange, New York Mercantile Exchange, Shanghai Futures Exchange,
Dubai Mercantile Exchange (2018. 04. 02 — 2022, 03. 31).
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Fig. 3-2. The Dynamic Conditional Correlation Among International Crude Oil Futures Prices
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Table 5. The Dynamic Conditional Correlation Coefficient Among International Crude Oil

Futures Prices(by Stage)

Variables Steps BRT WTI SC DUB
ALL 1
BRT I 1
I 1
ALL 0.9191 1
WTI I 0.9101 1
Il 0.9353 1
ALL 0.2882 0.2586 1
SC I 0.3053 0.2745 1
I 0.2517 0.2228 1
ALL 0.3932 0.3564 0.6495 1
DUB I 0.4043 0.3443 0.6256 1
Il 0.3846 0.3355 0.6820 1

Notes: ALL Step: 2018. 04. 02 — 2022. 03. 31; Step I:

2022. 03. 31.

2018. 04. 02 - 2020. 03. 31; Step 11: 2020. 04. 01 -

Sources: International Petroleum Exchange, New York Mercantile Exchange, Shanghai Futures Exchange,
Dubai Mercantile Exchange (2018. 04. 02 — 2022, 03. 31).
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Appendices

Table A. Estimation Result of ARCH Model

Variables Coefficient T-statistic Prob.
LNBRT ALL 0.2417 7.7514 0.0000
LNBRT | 0.1941 4.3437 0.0000
LNBRT I 0.2096 5.0754 0.0000
LNWTI ALL 0.2643 8.5290 0.0000
LNWTI | 0.2680 6.1084 0.0000
LNWTI 11 0.2650 6.0863 0.0000
LNSC ALL 0.2016 6.4063 0.0000
LNSC | 0.2818 6.4180 0.0000
LNSC 1l 0.1213 2.7720 0.0000
LNDUB ALL 0.1573 4.9592 0.0000
LNDUB | 0.2036 43812 0.0000
LNDUB 11 0.3084 7.1249 0.0000

Notes: 1. ALL Step: 2018. 04. 02 - 2022. 03. 31; Step 1: 2018. 04. 02 — 2020. 03. 31; Step II: 2020. 04.
01 - 2022. 03. 31.
Sources: International Petroleum Exchange, New York Mercantile Exchange, Shanghai Futures Exchange,
Dubai Mercantile Exchange (2018. 04. 02 - 2022. 03. 31).

Table B. Estimation Result of GARCH(1,1) Model

Variables w a B a+p
LNBRT ALL 3.52E-05 0.1590 0.8086 0.9676
LNBRT | 1.06E-04 0.2631 0.6093 0.8723
LNBRT 11 2.90E-05 0.1140 0.8376 0.9516
LNWTI ALL 2.48E-05 0.1456 0.8459 0.9914
LNWTI | 3.08E-05 0.0842 0.8660 0.9505
LNWTI 11 3.08E-05 0.0842 0.8662 0.9505
LNSC ALL 3.81E-05 0.1535 0.7859 0.93%
LNSC | 8.86E—05 0.24% 0.5518 0.8014
LNSC 1l 5.30E-05 0.1166 0.8043 0.9209
LNDUB ALL 6.61E-05 0.3190 0.6237 0.9427
LNDUB | 2.87E-04 0.9743 0.0194 0.9936
LNDUB I 4.14E-05 0.1971 0.7556 0.9527

Notes: 1. ALL Step: 2018. 04. 02 - 2022. 03. 31; Step |: 2018. 04. 02 — 2020. 03. 31; Step Il: 2020. 04.
01 - 2022. 03. 31.
Sources: International Petroleum Exchange, New York Mercantile Exchange, Shanghai Futures Exchange,
Dubai Mercantile Exchange (2018. 04. 02 - 2022. 03. 31).



