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Empirical Study of Crude Oil Prices based on Variable
Coefficient Modeling

Qi Yanxia, Liu Yanping*
School of Mathematics and Statistics, Nanning Normal University, Nanning, Guangxi 531000
Abstract: Based on the WTI crude oil futures closing price data from January 3, 2023 to March 18, 2025, a
variable coefficient model is established by selecting crude oil price lagged by 3 periods as the ex—
planatory variable. The unknown coefficient functions of the varying coefficient model are estimated
by B—spline and the multi—step—forecasts are given through a rolling procedure. The empirical results
show that the effect of crude oil price on itself is nonlinear. In addition, by comparing with the tradi—
tional ARMA model and Holt-Winters — Additive model, the variable coefficient model constructed
in this paper has a better fitting and forecasting effect, which is obviously better than the comparison
model.
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