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Abstract

This study from the viewpoint of system analysis explores benefits of environmental
improvements due to transportation external cost pricing and transit fare reductions. This study
firstly constructs a households' mode and route choices model without considering transportation
external cost pricing and transit fare reductions. Second, this study constructs a bi-level
mathematical programming model by considering transportation external cost pricing and transit
fare reductions. In the first level, the interaction between transportation external cost pricing and
households' mode/route choices is explored by applying the theory of marginal-cost pricing to
incorporate cost burdens of transportation externalities into private car users’ total travel costs.
The model analyzes the effects of transportation external cost pricing in terms of the variations of
households' mode/route choices, the increased patronage of rail transit lines and the benefit of
decreased congestion, air pollution and noise. The benefit of environmental improvements due to
transportation external cost pricing is also measured. In the second level, a transit fare reductions
and households' mode/route choices model is then constructed with a constraint of achieving the
given environmental improvement, which is measured in the first level. The purpose of this
model attempts to explore how to decrease rail transit fares, so as to achieve equivalent benefits
of environmental improvement. The results show that after the implementation of transportation
external cost pricing and taxation, commuting households attracted to Tamshui, Panchiao and



Hsintien Lines will increase, and some commuting households might detour to farther stations
then transferring to rail transit lines so as to avoid high congestion links on surface streets. On the
other hand, transit fare reductions increase with households’ travel distances on transit lines
increase to encourage commuting households transferring to transit stations near their residences.
Kemwords Rail transit system, Transportation external cost pricing, Fare reduction, Mode
choice
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