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Research into the price relationship between oil futures and polyvinyl
chloride futures
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Abstract On March 26, 2018, China crude oil futures were listed on the Shanghai Futures Exchange. Eight months after listing,
it became the third largest crude oil futures market in the world. WTT crude oil futures on the New York Mercantile Exchange
is the largest crude oil futures market in the world, and Brent crude oil futures on the London Intercontinental Exchange is the
second largest. The Shanghai listing improves the futures market system of China's oil industry, and it plays an important role in
promoting the internationalization of the RMB. The successful listing of Shanghai crude oil futures will have a significant impact
on the petrochemical futures market with crude oil as raw material. In this paper, the authors focus on polyvinyl chloride (PVC),
which is the one of the three major synthetic materials made from oil. The paper studied the polyvinyl chloride (PVC) futures
price, and how the Shanghai crude oil futures after listing affect the price of PVC futures. The production chain of PVC with
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crude oil as raw material is as follows: crude oil, naphtha, ethylene, vinyl chloride, polyvinyl chloride. The fluctuation of crude
oil price is bound to affect the spot price of PVC with crude oil as its raw material. There is a strong correlation between the
crude oil price and crude oil futures prices. Similarly, there is a strong correlation between the PVC spot price and PVC futures
prices. This paper studies the price relationship between crude oil spot, crude oil futures, PVC spot and PVC futures prices. This
paper hopes to clarify the correlation between crude oil futures prices and PVC futures prices. It is of great significance for petro-
leum and petrochemical enterprises to study the correlation between crude oil futures and PVC futures prices, so they can make
better use of them to hedge and avoid the risk of price fluctuation. This paper selects the prices of China's crude oil futures and
PVC futures from March 26, 2018 to September 25, 2019 as continuous data, and uses the smooth transition regression (STR)
model to study the price correlation between crude oil futures and PVC futures. The results show that there is not only a linear
relationship between crude oil futures and PVC futures prices, but also a nonlinear relationship. Based on the perspective of an
industrial chain, crude oil futures and PVC futures failed to achieve long-term equilibrium. It is suggested that China's crude oil

futures market and PVC futures market should speed up its development and improvement.
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Fig. 1 Crude Oil and natural Gas industry chain
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Table 3 Parameter estimation results
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Table 4 No sequence correlation and heteroscedasticity test results of residuals

JCiR2E FIAH A S

lag F-Value df df p-Value
1 1.0085 1 334 0.3160
2 0.6910 2 332 0.5018
3 1.1019 3 330 0.3485
4 0.8562 4 328 0.4906
5 0.7153 5 326 0.6123
6 0.7364 6 324 0.6206
7 0.6906 7 322 0.6800
8 0.8245 8 320 0.5814

FI A 25 0 22/ U3 B0 6

test statistic: 4.1288
F statistic: 0.5225

p-Value(Chi*2): 0.8453
p-Value(F): 0.8395
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Table 6 Parameter estimation results
Gl fhiTHAE HH p-Value
S CONST —0.01646 —1.3864 0.1665
dInP,,. (¥) —7.34524 —3.6644 0.0003
CONST 0.01648 1.3814 0.1681
dInP,,. (¢) 7.40282 3.6898 0.0003
LM 5 dinP,, (-—1) 0.02930 0.4593 0.6463
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Table 7 No sequence correlation test results of residuals
lag F-Value df, df, p-Value
1 0.2568 1 337 0.6126
2 2.7555 2 335 0.0650
3 2.0897 3 333 0.1014
4 2.0443 4 331 0.0879
5 2.3267 5 329 0.0426
6 2.0347 6 327 0.0607
7 1.8539 7 325 0.0766
8 1.6839 8 323 0.1013
x8 SYPREMKRE
Table 8 Parameter stability test
Transition F-Value df, df, p-Value
H, 1.5665 5.0000 332.0000 0.1690
H, 1.7167 10.0000 327.0000 0.0758
H, 1.3198 15.0000 322.0000 0.1880
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