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Passengers’ Travel Responses to Temporal Differentiation Fares

in Taipei Metro

Student : Hsiang-Yi Lee Advisors : Dr. Lawrence W. Lan

Dr. Chieh-Hua Wen
Institute of Traffic and Transportation
National Chiao Tung University

Abstract

The overcrowded phenomena recurrently existing at some stations and line
segments in Taipei Metro during peak hours have seriously deteriorated the service
quality and even caused the safety problems. In view that the ridership of Taipei Metro
is still low during off-peaks, intreducing temporal differentiation fares so as to shift
partial peak demands to off-peaks might:be promising to mitigate the overcrowded
phenomena. Imposing peak=surcharges _or. offering off-peak discounts can be
considered in designing the temporally differential fare schemes. The main purpose of
this study is to investigate how the Taipei Metro passengers would most likely to
change in times of using the Metro-and/or probably shift to use other modes, should
the temporal differentiation fares be initiated.

An interactive computer-based face-to-face interview was conducted to survey
the stated preference data of the existing Metro passengers from the major stations.
Users’ trip characteristics, socio-economic characteristics, and time of travel and mode
choice were collected under various combinations of differential fares, headways and
degrees of crowdedness. The off-peak discount scenario includes three alternatives —
remain to use the metro at peak, take the metro before or after the peak; while the peak
surcharge scenario includes five alternatives — remain to use the metro at peak, take the
metro before or after the peak, and change to use bus or motorcycle.

The choice behaviors are examined with multinomial logit (MNL) and nested
logit (NL) models. The MNL estimation results indicate that metro fare, headway,
degree of crowdedness, time penalty, trip purpose, flexible working hours, travel
frequency, total travel cost and time for bus and motorcycle, pick up someone,
personal income, motorcycle ownership are significant factors influencing the choice
for times of traveling and modes. The best NL estimation results for peak surcharge
scenario show that the upper nest would include Metro, bus, and motorcycle and the
lower nest under the condition of using metro would consist of taking metro during,
before and after the peak.



Elasticity analysis indicates that the Metro users are sensitive to differential fare
levels. Either peak surcharges or off-peak discounts can lead to a manifest changes in
time of traveling and modes, especially for the peak surcharge scheme. The market
share analysis further shows that about 90% of the peak passengers will remain at peak
and only 10% will shift to off-peaks, provided that off-peak fares are 25 percent off. In
contrast, if the peak fare is raised by 25 percent, 67% of the peak passengers will
remain at peak, only 7% will shift to off-peaks and another 26% will change to use
other modes (majority to bus). The findings of this study support that temporal
differentiation fare schemes could be effective in easing the peak-hour overcrowded
phenomena, however, they would also result in a decrease in fare-box revenue.

Key words: Taipei Metro, temporal differentiation fare, stated preference, logit
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