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A study on Commuter Travel Mode—-choice and Vehicle Ownership with

the Vision of Machine Learning Techniques
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ABSTRACT

In the last decades, the world has seen the rapid urbanization process with the boom
of motorized vehicles. The motorization, on one hand, gives opportunities for economic
development and on the other hand, it puts pressure on the environment that affects the
quality of life. The self-proliferating of the city is identified as a major that causes the
rise of private vehicle ownership and usage. Understanding the influential mechanism
of the travel mode choice, vehicle ownership patterns, and their determinants will
greatly help policymaking for land use and transportation. This issue has been paid even
greater attention in developing countries that aspire to reach sustainable transportation
development goals in the era of globalization.

In this study, the Multinomial logit model, Neural Networks and Random Forest
were applied to examine the features’ impact level and to also predict vehicle ownership
patterns in Phnom Penh city. Regarding travel mode choice, this study introduces the
application of Gradient Boosting Machine, a Machine Learning algorithm, and Local
Interpretable Model-agnostic Explanations technique to investigate the multi-mode trip
pattern and its determinants in the metropolitan area of Jakarta city, Indonesia. Both
analyses used the household interview survey data provided by the Japan International
Cooperation Agency (JICA). The results indicate that household income is the most
powerful variable affecting motorization in Phnom Penh. Supplementation of individual
trip characteristics such as total number of trips made, number of trips made for work
purposes and overall travel distance all make effective contributions as classifiers. The
results from the case study of Jakarta city show that there was a limit of features (travel
cost, time, etc.) that affected the single-mode trip while the multi-mode travel was
influenced by the wide range of variables. Furthermore, it is acknowledged that the
machine-learning approach outperformed not only in terms of predicting accuracy but
also in dealing with unbalanced categories when compared with the statistical approach.
Especially, the Gradient Boosting Machine indicated the impressive potentiality in
solving the subject with big data. This detection supplies the advantages of applying

machine learning techniques in terms of, but not limited to, the field of travel behavior.
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