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Public transportation users' behavior prediction method based on

a dynamic learning model using long-term smart card data
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Abstract

Public transportation users' behavior prediction method based on a

dynamic learning model using long-term smart card data

Yoshiki Shinohara

In recent years, the number of public transportation users in Japan has shown a declining trend,
particularly in regional areas. Decreases in ridership and revenue have led to reduced service levels
and fare increases, which in turn further discourage usage, creating a negative spiral. To break this
cycle, policies and services that promote public transportation use are required. Although previous
studies have evaluated such measures based on observed behavior data, public transportation
demand fluctuates daily due to events and weather conditions, making it necessary to predict future
user behavior in advance rather than relying solely on retrospective evaluations.

Accordingly, this study aims to construct an individual-level behavioral prediction model under
event conditions using long-term IC card data. Specifically, long-term data from the IC card
“DESUCA,” issued in Kochi Prefecture, are used to predict public transportation users’ “next-day

99 ¢

usage,” “next-day trip frequency,

29 ¢

next-day first boarding time,” and “next-day first boarding and
alighting stops” using a LightGBM-based machine learning model.

Model performance is evaluated for these four types of behavior, and the impact of different
training periods on prediction accuracy is examined by varying the length of the training data. In
addition, prediction outcomes and error structures are analyzed in detail to clarify the characteristics
and limitations of each prediction.

The results indicate that individual-level public transportation user behavior can be predicted to a
certain extent even under event conditions. Prediction accuracy varies by behavior type depending
on the training period, revealing both behaviors that strongly depend on recent usage history and
behaviors with large variability that are difficult to predict. Furthermore, stable predictions are more
achievable for high-frequency users in next-day usage, next-day trip frequency tends to be
underpredicted during event periods, prediction accuracy for first boarding time is higher in the
morning than later in the day, and boarding and alighting stops exhibit different spatial error

characteristics, indicating that predictive uncertainty differs across behavioral types.
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