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China’s Qil Security Evaluation and Scenario Prediction based
on EM-PSO-SVM Model
LU Jun, WANG De-yun, WEI Shuai

Abstract: This paper builds the nested model combining with Entropy method (EM), Particle swarm
optimization (PSO) and Support vector machine (SVM) to conduct evaluation and scenario prediction on
the China’s oil security. We first construct oil security evaluation indicator system by the methods of
Cluster Analysis and Gray Correlation Analysis, and portray the history evolution law of China’s oil se-
curity index. The evaluation results show that: 1) China’s oil security index decreased first and then in-
creased, and there was a dramatic fluctuation in some years; 2) the situation under which international
crude oil price is highly volatile, oil external dependence degree is increasing gradually, market liquidity
tends to weaken exacerbates the vulnerability of China’s oil security; geopolitical risk has become an im-
portant risk of oil security in China, which seriously restricts China’s supply security. Then we establish
the forecasting model based on PSO-SVM model, and set three scenario schemes, conduct scenario a-
nalysis of China’s oil security in 2020 based on the above model. The results of scenario analysis show
that: 1) the status of China’s oil security will be much severe in the future; oil security index in bench-
mark scenario and low scenario will be in very insecure interval; 2) different economic development pat-
tern and policy orientation have a significant impact on the oil security. The scenario-countermeasure
path presented in this paper is supposed to be the basis of energy policy formulation,

Key words: oil security; entropy method; Support Vector Machine (SVM); Particle Swarm Optimiza-

tion (PSO); scenario analysis



