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Abstract

This study aims to forecast the monthly revenue of service areas along Taiwan's
National Freeway No. 1, covering the Zhongli, Hukou, Tai'an, Xiluo, Xinying, and
Rende stations, as well as their average performance. The research data span from
January 2014 to April 2024, with the in-sample period from January 2014 to April 2023
and the out-of-sample forecasting period from May 2023 to April 2024. The focus is on
the monthly revenue fluctuations in these service areas during this time, with particular
attention to the impact of the COVID-19 pandemic. Due to the presence of anomalies
in the time series data, this study employs intervention analysis to capture these
structural changes. Three modeling and forecasting approaches are used: ARIMA with
intervention analysis, time series regression, and Holt-Winters exponential smoothing
method. We evaluate each service area using four criteria and three forecasting
models/methods, selecting the best model based on forecasting performance. The
evaluation criteria include Mean-Square Error (MSE), Mean Absolute Error (MAE),
Mean Percentage Error (MPE), and Mean Absolute Percentage Error (MAPE).
Significant structural changes occurred after the COVID-19 pandemic, driven by public
health measures like border controls and Level 3 alerts. As the pandemic subsided and
vaccinations progressed, peaking during Lunar New Year 2023. The comparison results
show that exponential smoothing is the best forecasting method for Zhongli, Tai'an,
Xiluo, and Rende stations, while ARIMA with intervention analysis performs best for
Hukou and Xinying stations. Our results suggest that averaging monthly revenue across
service areas enhances forecasting accuracy. These findings are important for
understanding the impact of the pandemic and holiday effects on transportation and

tourism, helping to inform more effective management and operational strategies.

Keyword: ARIMA, structural changes, Exponential Smoothing method, Intervention
Analysis, Out-of-Sample Forecasting, Time Series Regression Analysis, Holiday
effects
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