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Modeling Freeway Driver Behavioral Changes in Mode and Route
Choices under Distance-based Toll Scheme: A Latent Class Approach

Student: Sih-Yuan, Yu Advisor: Dr. Yu-Chiun, Chiou

Institute of Traffic and Transportation
National Chiao Tung University

ABSTRACT

For the principle of pay-as-you-go, Taiwan government is planning to switch the
current entry-based toll system to a distance-based toll system. However, to avoid the
most of short-range and free-of-charge trips, accounting for approximately 65% of
total freeway trips, diverting to use of local roadway systems and causing serious
congestion on the systems, several distance-based schemes with and without daily
credit of free-mileage are then proposed. Without knowing the mode and route choice
behaviors of freeway drivers, it is impossible to fairly assess the toll schemes. Based
on this, this study aims to develop the mode and route choice:model of freeway
drivers so as to ‘investigate the potential impacts to them under various distance-toll
schemes. To acknowledge the heterogeneity in the preferences of freeway drivers,
latent class models (LCM) are developed based on the stated-preference designed
questionnaire surveys on Taipei, Taichung and Kaohsiung metropolitans.

The estimated results of the LCM show that trip length, residential area, and
driver age are three key segmentation variables, which classify freeway drivers into
three groups: 1) Ordinary freeway drivers; 2)-High income with short trip drivers; and
3) Low-income with long-trip drivers. It is found that not only the preferences of
travel cost and travel time but also gender proportion, average income and average
education levels significantly vary across groups. Sensitivity analyses on various toll
rates and various daily credits of free mileage are conducted and compared. The
results show that the mechanism of daily credit of free mileage can effectively curtail
the impact of drivers with short trips; however, drivers with long trips are more
sensitive to toll rates. Additionally, since most of drivers in the group of low-income
with long trips live in rural areas, suggesting that to improve the public transportation
service in those areas is imperial so as to reduce the negative impact caused by the
distance-toll scheme.

Key words: Entry-based toll, distance-based toll, latent class model, daily credit of

free mileage.
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