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Background: Diverse Travel Demand

• Diverse development patterns in decentralization: edge city, suburban 
center, office park, growth corridors, industry districts, etc.

• Diverse travel demands: reverse travel, suburban-to-suburban travel, 
exurban travel, etc.



Background: Diverse Transit Services

• Diverse transit services in metropolitan areas: express bus, dail-a-
bus, light rail, paratransit, etc. 



Background: Increasing Frequency and 
Importance of Transfers in Transit Systems

• Increasing rate of transfers in transit systems from 35% in 1990 
to 50% in 1995 (NPTS 1990, 1995 Surveys). 

• Convenient transferring is the top concern of auto drivers to 
switch to transit (Wardman and Hine, 2000).  

Reason Commuters Visitors 

Convenient Connection 18 % 15 % 

Frequency 11% 8 % 

Car-Use Cost 9 % 9 % 

Transit Fare 5 % 9 % 

Car Availability 5 % 6 % 

Location 5 % 5 % 

Better public transport 4 % 2 % 

Other 13 % 13 % 

Would never switch 30 % 33 % 

Total 100% 100% 

Concerns Percentage

Service Reliability 97% 

Service Frequency 87% 

Convenient Transfers 81% 

Information 75%. 

What Would Make Motorists Switch to 
Transit? 

Top Features Most Concern Auto Drivers



Transfers: Commuter Rail & Subway
• Two major transit services (70% transit ridership in 

Boston).

• Frequent transfers between the two systems: 
33% commuter rail passengers transfer to subway after 
egress at downtown stations, representing 17% of 
subway trips ending in downtown (CPTS,1993) 

• The trend might increase as commuter rail has been 
gaining ridership in the past. 

• From 1996-2003, commuter rail in Boston:
ridership share: 8.6% to 10.4%; 
PMT share: 36.8% to 42.3%. (APTA, 2005) 



Commuter Rail & Subway Systems



Four Commuter Rail Stations



Egress Modes in Three Stations
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51.9%

48.1%



Station and Transfer Choices From South

3738

39 %

5918

61 %



Assessing the Transfer Penalty
• Average value of the transfer penalty

• Variation of the transfer penalty
Observable sources: station design, service quality, etc.
Unobservable sources: attitudes, preferences, perceptions

• Random coefficients: different distribution assumptions
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Egress Choice Model Structure
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Sequence of Model Development

Average 
Penalty

Variation 
Model I

Variation 
Model II

Random Coefficients

Time 
variables

Trip & 
Personal 
variables

+ Mean, 
stdev, 

bounds

Mean, 
stdev

Mean, 
Stdev

Normal Lognormal Triangular



Results: North Commuter Rail



Results: South Commuter Rail



Transfer Penalties Across Stations
Average Transfer Penalty in Three Stations
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Transfer Penalties Across Rider Groups
Transfer Penalty for Pass and Frequent Riders
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Transfer Penalties Across Individuals I
Simulated Distributions of the Transfer Penalty at the Green 

Line North Station 
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Transfer Penalties Across Individuals II
Simulated Distributions of the Transfer Penalty at the 

Back Bay Station
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Conclusion on the Variation of the Transfer 
Penalty

• The distribution of the transfer penalty is not widely 
spread

• The standard deviations of the transfer penalty are 
much smaller than the differences of the average transfer 
penalties among different transfer stations and 
demographic groups

• The variation of the transfer penalty originates more 
from the observable factors such as service quality, 
station design, and demographic characteristics, less 
from the unobservable attitudes, preferences, and 
perceptions of passengers



Thank You!

E-mail: guozhan@mit.edu


