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The Impact of Fluctuations in Fuel Prices on Urban Residents' Travel Patterns in Beijing

Xia Xuejie, Hu Hong

(Beijing Energy Conservation and Environmental Protection Center, Beijing 101160, China)

Abstract: By constructing a Multi- Layer Perceptron (MLP) neural network model, this paper simulates
and analyzes the nonlinear effects of fluctuations in international and domestic oil prices on total residen-
tial travel volume, travel mode share, and gasoline consumption, and identifies the threshold effects and
time lag characteristics of oil price transmission. The results indicate that: 1) For every $10 per barrel in-
crease in international oil prices, the average daily total travel volume of Beijing residents decreases by
220,000 to 300,000 trips, the proportion of private car travel decreases by 0.8 to 1.2 percentage points, the
proportions of public transportation and non-motorized travel increase by 3.5 to 6.9 percentage points, and
monthly gasoline consumption by residents decreases by 3,000~4,000 tons; 2) The impact of oil prices on
residents' travel exhibits significant dual-threshold and nonlinear abrupt change characteristics. The thresh-
old for international crude oil prices is $80 per barrel, while the threshold for domestic 92-octane gasoline
prices is 9.0 yuan per liter. Once these thresholds are exceeded, the adjustment in total travel volume and
structure accelerates; 3) Regarding time lag effects, it takes approximately 10 working days for domestic
retail refined oil prices to adjust after international oil prices exceed the threshold, and another 1~2 months
before this adjustment triggers a simultaneous abrupt change in the total volume and structure of residen-
tial travel. Based on the simulation results of medium- and high-risk scenarios, policy recommendations
are proposed in four areas: establishing a coordinated response mechanism for transportation security,
strengthening the supply of green travel services, promoting the application of new energy vehicles, and
improving the coordinated governance of transportation, energy, and the economy.

Keywords: international crude oil prices; domestic gasoline prices; residential travel mode share; neural
networks; threshold effect; time lag effect; Beijing
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Tab.1 Descriptive statistics of variables
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Tab.2 Structural parameters of the MLP neural network model

WETRTEHE RURR AR

WAE 7

RS 1 128 ReLU
B 2 64 ReLU
R 3 32 ReLU
BHE 6 Linear

Dropout(0.2)

Dropout(0.2)

3 MLP#HE MR RN S NS B Ha

Tab.3 Prediction accuracy metrics of the MLP neural network model on the test set
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Tab.4 Ranking of feature importance for input variables in the MLP neural

network model
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in Beijing under different scenarios
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Tab.5 Simulation results for total residential travel volume, travel mode share, and gasoline consumption
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