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Keynote Speakers

Tim Schwanen is a Departmental Lecturer, jointly appointed by the 
Transport Studies Unit and School of Geography at the University of Oxford. 
He previously worked as a Lecturer in Urban Geography at Utrecht 
University the Netherlands, and holds a PhD degree from that same 
university (2003, cum laude). He is a Co-Director of the UK Research 
Councils funded and interdisciplinary Research Centre on Innovation and 
Energy Demand, in which the Universities of Sussex, Manchester and 
Oxford collaborate. He is also the editor-in-chief of the Journal of Transport 
Geography. His research interests are wide ranging and include the 
geography of mobility, transitions to low-carbon living, ageing and well-
being, as well as research methodology and conceptualisations of time 
and temporality.

Harry Timmermans is Chair of the Urban Planning Group of the Eindhoven 
University of Technology. He has research interests in modeling decision-
making processes and decision support systems in a variety of application 
domains. His main current research project is concerned with the 
development of a dynamic model of activity-travel behavior. He is editor 
of the Journal of Retailing and Consumer Services, and serves on the 
board of several other journals in transportation, geography, urban 
planning, marketing, artificial intelligence and other disciplines. He is Co-
chair of the International Association of Travel Behavior Research (IATBR), 
and member of several scientific committees of the Transportation 
Research Board. He has also served as member of conference 
committees in transportation an artificial intelligence. He has been (co-
author) of more than 500 refereed articles in international journals. 

Prof. H.J.P. Timmermans

Dr. Tim Schwanen
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Welcome Message

Workshop Venue
WLB 208, WLB 211
The Wing Lung Bank Building for Business Studies (WLB), Shaw Campus, 
Hong Kong Baptist University, Renfrew Road, Koloon Tong, Kowloon, Hong Kong 

Location Map

For detailed information on transportation to the Workshop 
venue, please refer to pp.8
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Programme at a Glance
Friday 13 December 2013

8:30-10:00

Plenary session

10:40-10:55

Parallel sessions

10:55-12:35

12:35-13:35

Plenary session

13:40 – 14:30 Keynote speech

Parallel sessions

14:30 – 16:10

16:10 – 16:25

16:25 – 18:05

18:30

Keynote Speech: Advances in Modeling Decision-Making Under Uncertainty 
Harry Timmermans
Urban Planning Group, Eindhoven University of Technology, the Netherlands

Coffee break (2/F, WLB)

Registration: Reception Desk, WLB211, 2/Floor, The Wing Lung Bank Building for Business Studies
(WLB), Hong Kong Baptist University, Renfrew Road, Kowloon Tong

WLB211

09:00-09:10 Welcome remarks

Prof. Donggen Wang, Director, Centre for China Urban and Regional Studies, 
Hong Kong Baptist University

Prof. H.K. Lo, Vice President, Hong Kong Society for Transportation Studies

Invited talk: Using Multi-Dimensional Sequence Alignment to Measure 
Uncertainty in Predicted Activity-Travel Sequences
S. Rasouli
Urban Planning Group, Eindhoven University of Technology, the Netherlands

09:10 -10:40
Keynote
speeches
and invited talk

Workshop Dinner: Renfrew Restaurant, 2/F David C. Lam Building

Keynote Speech: Understanding Low-energy Innovation in 
Passenger Transport: Rethinking Activity Analysis
Tim Schwanen
School of Geography and the Environment, University of Oxford

WLB211

WLB211 WLB208

Session 2: Built environment, ICT, and
activity-travel behavior

Session 5: Modeling activity-travel behavior

Coffee break (2/F, WLB)

Session 3: Travel choices and trip making
decisions

Session 6: Understanding and analyzing activity-travel 
behavior

WLB211 WLB208

Session 1: Activity-travel behavior and
society

Session 4: Traffic and travel simulations

Lunch: Renfrew Restaurant, 2/F David C. Lam Building
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Welcome Message

WLB211

Parallel Session Schedule 13 December 2013 (Friday)

Workshop on Activity-Travel Behavior Analysis

Workshop Timetable

*presenting author

10:55-12:35 Session 1: Activity-travel behavior and
Presider: H.K. LO, Hong Kong University of Science and Technology, Hong Kong

Yu XIAO

Lin XIAO

Hong K. LO*

Tao LIN*

Donggen WANG

Mobility, Activity Participation and Social
Inclusion Across Pakistani Men and Women

Muhammad ADEEL
Department of Urban Planning and Design,
the University of Hong Kong, Hong Kong

Tuti AGUSTIN*

Graduate School of Science and
Engineering, Saga University, Japan;
Faculty of Engineering, Sebelas Maret
University, Indonesia

Kazunori HOKAO
Graduate School of Science and
Engineering, Saga University, Japan

Won Do LEE* Kyung Hee University, Seoul, Korea

Miyoung BIN Gyeonggi Research Institute, Suwon, Korea
Jinmu CHOI Kyung Hee University, Seoul, Korea

Chang-Hyeon JOH Kyung Hee University, Seoul, Korea

14:30 – 16:10 Session 2: Built environment, ICT, and activity-travel behavior
Presider: Jason CAO, University of Minnesota, Twin Cities, the USA

Jessica SCHONER

Jason CAO*

David LEVINSON

Qian LIU*

James J. WANG

Sylvia Y. HE*
Department of Geography and Resource
Management, The Chinese University of
Hong Kong, Hong Kong

Lingqian HU
School of Architecture and Urban Planning,
University of Wisconsin-Milwaukee, the
USA

Disentangling the Interaction of ICT, Activity
Participation, and Travel: An empirical
investigation using Structural Equation Model
approach

Feng ZHANG
Department of Urban Planning and Hong
Kong, The University of Hong Kong, Hong
Kong

Donggen WANG

Fenglong WANG*

Department of Civil and Environmental
Engineering, Hong Kong University of
Science and Technology, Hong Kong

Department of Geography, Hong Kong
Baptist University, Hong Kong

University of Minnesota, Twin Cities, the
USA

Department of Geography, University of
Hong Kong, Hong Kong

Department of Geography, Hong Kong
Baptist University, Hong Kong

The Impact of Social Network on Travel
Choice Adjustments

Personal Social Networks Geographies and
Activity Location Choices

Students’ Travel Behavior Study as a
Preliminary Campaign of ‘Active School
Travel’

A spatial Analysis of Regional Transportation
Equity in Seoul Metropolitan Area

Catalysis and Magnets: Built Environment
Effects on Bicycle Commuting

The Mediating Role of Built Environments in
Explaining Car Dependency in Chinese
contexts

Telecommuting, Income, and Out-of-home
Activities

Housing Relocation and activity-travel
behavior change: some preliminary findings
from a study in Beijing, China
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WLB208

Workshop Timetable

5 Workshop on Travel-Activity Behavior Analysis

16:25 – 18:05 Session 3: Travel choices and trip making decisions
Presider: Martin SCHIEFELBUSCH, Technische Universität Berlin, Germany

Christopher RYAN*

Minghui SUN

Ping LI

Thi Trinh THU

Is It Effective Government Policy to
Encourage People Using Mass Transit at
Peak Hours?

Dewi HANDAYANI
Civil Engineering Department, Sebelas
Maret University, Indonesia

The Experience of Travelling by Public
Transport - a Framework for Analysis and
Assessment

Martin
SCHIEFELBUSCH

Technische Universität Berlin, Germany

Elisabetta VENEZIA* University  of Bari Aldo Moro, Italy

Angelo LEUCI Municipality of Brindisi

The travellers’ dynamic decision making in
SAMUEL

NIELS HOFFMANN Pax Assign Ltd, UK

Waikato Management School, The
University of Waikato, New Zealand

Problems and Issues with Assessing Usage of
Rural Cycle Ways: A case study of the
Hauraki Cycle Trail, North Island New
Zealand.

Urban Travel Choice: Attitudes and Planned
Behaviour

10:55-12:35 Session 4: Traffic and travel simulations
Presider: Yanwei CHAI, Peking University, China

Jooyoung KIM*

Seungjae LEE

Sungyong NA

Yue BAO*

Ziyou GAO

Meng XU

Can ZHANG*
Department of Mathematics, Nanjing
University, China

Hongli XU
Department of Management Science and
Engineering, Nanjing University, China

Jing ZHOU
Department of Management Science and
Engineering, Nanjing University, China

Zhong-wei DENG
Le Zhi Real Estate Market Research and
Consulting Co., Ltd., Shanghai, China

Su-wei FENG*
School of Public Economics and
Administration, Shanghai University of
Finance and Economics, China

Min-he JI
Key Laboratory of Geographic Information
Science, Ministry of Education, East China
Normal University, China

University of Seoul, Korea

School of Traffic and Transportation,
Beijing Jiaotong University, China

A Traffic Network Equilibrium with Travel
Account under Road Tolls

Reliability Constrained Congestion Pricing in
Road Networks with Stochastic Demand

Optimization of Taxi Fare Structure on
Transportation System Performance based on
Taxicab Spatio-temporal Activity Distribution
in Shanghai

Generating Synthetic Populations for Agent
Based Traffic Simulations
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Workshop Timetable

14:30 – 16:10 Session 5: Modeling activity-travel
Presider: Martin LEE-GOSSELIN, ESAD-CRAD, Université Laval, Canada

Treerapot
SIRIPIROTE*
Agachai SUMALEE
H.W. HO
William H.K. LAM

Seo Youn YOON*
Korea Research Institute for Human
Settlements, Korea

Sungjin CHO

Tom BELLEMANS
Davy JANSSENS

Backjin LEE
Korea Research Institute for Human
Settlements, Korea

Won Do LEE

Chang-hyeon JOH

Konstadinos
GOULIAS

GeoTrans Lab., University of California,
Santa Barbara, the USA

Simon CHOI
Southern California Association of
Governments, the USA

Qian GE*

Daisuke FUKUDA

Siyu LI*
Future Urban Mobility(FM), Singapore-MIT
Alliance for Research and
Technology(SMART), Singapore

Der-Horng LEE -

Xiao FU*

William H.K. LAM

16:25 – 18:05 Session 6: Understanding and analyzing
Presider: Rui WANG, UCLA Luskin School, University of California, Los Angeles, the USA

The Stops Made by Commuters: Evidence
from the 2009 US National Household Travel
Survey

Rui WANG
UCLA Luskin School, University of
California, Los Angeles, the USA

Zhe SUN*

College of Urban and environmental
Sciences, College of Architecture and
Landscape Architecture, Peking University,
China

John ZACHARIAS
College of Architecture and Landscape
Architecture, Peking University, China

Yanwei CHAI

Yan ZHANG *

Yue SHEN*

Do People Have a 'Budget' for the Amount of
Mental Effort They Invest in Organising Their
Travel? Some Evidence with Implications for
Sustainable Transport

Martin LEE-
GOSSELIN

ESAD-CRAD, Université Laval, Canada

Yue SHEN*
Department of Urban and Economic
Geography, Peking University, China

Mei-Po KWAN
Department of Geography and Geographic
Information Science, University of Illinois at
Urbana-Champaign, the USA

Yanwei CHAI
Department of Urban and Economic
Geography, Peking University, China

Department of Civil Engineering, Tokyo
Institute of Technology, Japan

IMOB, Hasselt University, Belgium

Department of Geography, Kyung Hee
University, Korea

Space–time Constraints in Beijing Suburbs: A
Comparative Study of Different Community
Types

Comparing Experience of Commuters in
Qinghe, a Satellite Town of Beijing

Activity-travel Behavior Analysis and Its
Application in Smart Travel Planning: A Case
Study in Beijing

Department of Civil and Environmental
Engineering, The Hong Kong Polytechnic
University, Hong Kong

Department of Civil and Environmental
Engineering, The Hong Kong Polytechnic
University, Hong Kong

College of Urban and Environmental
Sciences, Peking University, China

Modelling Joint Activity-travel Pattern
Scheduling Problem in Multi-modal Transport
Networks

Statistical Approach for Activity-Based Model
Calibration based on Plate Scanning and
Traffic Counts Data

Issues and Challenges in Application of
Activity-based Simulation Framework for
Seoul Metropolitan Area

O-D Matrix Estimation with Coarse-Grained
Mobile Phone Data: A Hybrid Approach
ofActivity-Based Modeling and Cross-Entropy
Optimization

Learning Daily Activity Pattern with
Probabilistic Grammar



Lunch 

Date  : 13 December 2013
Time  : 1235-1335
Restaurant : Renfrew Restaurant
Location : 2/F, David C. Lam Building (DLB), Shaw Campus, 

 Hong Kong Baptist University (Map on P.04)

Date  : 13 December 2013
Time  : 1830
Restaurant : Renfrew Restaurant
Location : 2/F, David C. Lam Building (DLB), Shaw Campus, 

 Hong Kong Baptist University (Map on P.04)

Dinner 

Workshop on Travel-Activity Behavior Analysis7
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Welcome Message

Workshop on Activity-Travel Behavior Analysis

Transportation 

Address of HKBU for taxi driver: 
The Wing Lung Bank Building for 
Business Studies (WLB), Hong Kong 
Baptist University, Renfrew Road, 
Kowloon Tong 
香港九龍塘聯福道永隆銀行商學大樓

From airport to WLB (HKBU) 
By RED taxi: 40mins, HK$250 (Blue taxis 
serve ONLY within Lantau Island) 
By bus: Take E22, alight at “Kam Shing 
Road” bus stop. 1h30mins 
By Airport Express: Take the MTR Airport 
Express to Kowloon Station, get off at 
Kowloon Station (HK$98, 20mins) then 
take a taxi (HK$40, 20mins)  

Get to WLB from MTR 
By Minibus: If you come to HKBU by MTR, get 
off at Kowloon Tong MTR station Exit D, 
then take mini-bus 25M*/25M(S) and get 
off at Carpark Station by telling the driver 
in advance. (It takes 10mins, and costs HK
$4.9.) 

*25M does NOT stop at Hong Kong Baptist

University during 0700-1000. During this 

time slot, please take 25M(S).  
By Foot: Exit at Kowloon Tong MTR Exit A2 
and follow the walking path to HKBU 
(pp.02). It takes 15mins. 

From Shenzhen to HKBU 
If you are coming to HKBU from Shenzhen, 
commonly, there are three Checkpoints 
to enter Hong Kong. They are HuangGang 
Checkpoint (24hr), FuTian Checkpoimt 
(0640-2230) and LuoHu Checkpoint 
(0600-2400) 

From Shenzhen Airport 
Take Airport Express 330 to Luohu 
Station. Then go through LuoHu 
Checkpoint, and take MTR East Rail 
Line to Kowloon Tong Station.  

OR 
Take a taxi to FuTian 
Checkpoint/LuoHu Checkpoint, then 
across the border, and then take MTR 
East Rail Line to Kowloon Tong Station. 

OR 
Take Shenzhen-Kowloon Bus to the 
Checkpoint, then cross the border. After 
you enter Hong Kong, find the same bus 
you took before. It will take you to Prince 
Edward bus station. Then you can take a 
taxi or MTR to HKBU.  

Workshop on Travel-Activity Behavior Analysis 8
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Workshop on Activity-Travel Behavior Analysis

Useful Numbers and Resources

Useful numbers  
Telephone no. of Workshop 
Secretary: (+852) 3411-5061 
Emergency 
Emergency service (Ambulance, 
Fire, Police): 999 
Info Lines 
Telephone Directory Enquiries: 1081 
Weather Information: 187-8066 
Hong Kong International Airport: 
2181-0000 
Hong Kong Tourist Board Visitor 
Hotline: 2508-1234 
Overseas IDD and Cardphone 
Enquiries: 10013 

Useful apps 
Language 
ChiDin Cantonese/ 

Mandarin app 
Talk Cantonese Talking Cantonese 

Phrasebook 

Travel 
MyObservatory WHK eather 

App 
DiscoverHK City 
Walk 

Guided walk of 
Hong Kong 

Dining 
Open Rice 

Traffic 
MTR mobile Routes, times, prices 

and station 
information  

HKe Transport one-stop service of 
point-to-point public 
transport route in HK 

HK Flight 
Schedule 

Hong Kong Airport 
Flight Information 

Tourist Information 
Hong Kong Tourism Board website: 
www.discoverhongkong.com 

Hospital 
In case you do not feel well, it is for 
your and other people’s good that 
you go to the hospital immediately. 
The closest hospital is the Hong 
Kong Baptist Hospital in Kowloon 
Tong and St. Teresa Hospital in 
Kowloon City. Non-residents can 
be seen here for a fee. 
Hong Kong Baptist Hospital 
222 Waterloo Road, Kowloon Tong, 
Kowloon, Hong Kong  
Tel: 2339-8888 
St. Teresa Hospital 
327 Prince Edward Road, Kowloon 
City, Kowloon, Hong Kong 
Tel: 2200-3434 

Workshop on Travel-Activity Behavior Analysis9
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Welcome Message

Abstracts of Keynote Speeches 
WLB211 

Advances in Modeling Decision-Making under Uncertainty 

S. Rasouli & H.J.P. Timmermans 
Urban Planning Group 

Eindhoven University of Technology 
Email: h.j.p.timmermans@tue.nl (H.J.P. Timmermans) 

The overwhelming majority of models in travel behavior research assume implicitly or explicitly that individuals 
choose between alternatives under conditions of certainty. The validity of this assumption can be questioned 
as in reality urban and transportation networks are in a constant state of flux. It is important therefore that 
transportation researchers develop relevant approaches and models to analyze and predict decision-making 
under conditions of uncertainty. Transportation researchers have tended to adopt theories and models, 
originally developed in social psychology and decision sciences, and explore their applicability to travel choice 
behavior. This keynote summarizes the most important of these theories and models, and illustrates their 
application using examples of empirical research in travel behavior research. Arguing that some basic 
assumptions underlying these theories may not mimic the quintessence of day-to-day activity-travel behavior, 
the paper is completed by reflecting on the limitations of these models and identifying avenues of future 
research.  

Presentation Time Slot: 09:10 - 10:40 

Understanding Low-Energy Innovation in Passenger Transport: Rethinking Activity Analysis 

Tim Schwanen 
Transport Studies Unit 

School of Geography and the Environment 
University of Oxford 

tim.schwanen@ouce.ox.ac.uk 

Rapid and profound changes in technology deployment, institutions and travel behaviour are required to 
reduce greenhouse gas emissions in transport.  Despite a diverse and growing stream of transport research on 
climate change mitigation and behaviour change, understanding of how transport-related low energy 
innovations – technologies, institutional arrangements and practices that are expected to reduce energy 
consumption or increase energy efficiency – become rooted in activity/travel behaviour remains limited. This is 
in part because research has often framed the problem in terms of acceptance or adoption of a certain 
technology or behaviour and sought to explain variations therein in terms of the preferences, attitudes, needs 
and/or constraints of sovereign individuals. As a result, the extent to which the embedding of transport-related 
low energy innovations is dependent on, and mediated by, the close and dynamic entwining of individuals and 
their social, cultural, political and material contexts remains underappreciated. This paper will outline an 
approach to low energy innovation processes in passenger transport that addresses this and other gaps in 
current understanding by drawing on multiple theoretical registers. The approach is premised on two key ideas. 
One is that analytically attention must be on the co-evolution of travel, low energy innovation, individual and 
his/her context. The other idea is that travel and trips are activities whose performance, experience and 
meaning emerge from the on-going synthesis of heterogeneous elements – human bodies, technical artefacts, 
ideas, rules, and so forth – in concrete situations. The paper will explore how a low energy innovation can be 
integrated into this on-going synthesis, as well as the implications such integration has for the innovation, the 
individual and his/her context. It will propose that a focus on habits can aid in understanding the 
aforementioned co-evolution of travel, low energy innovation, individual and context. An agenda for empirical 
research will be derived and outlined. 

Presentation Time Slot: 13:40 - 14:30 

Workshop on Travel-Activity Behavior Analysis 10
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Abstract of Invited Talk 

Effects of Synthesized Population Fraction on Model Uncertainty: 
Example of Albatross Model System 

S. Rasouli & H.J.P. Timmermans 
Urban Planning Group 

Eindhoven University of Technology 
Email: s.rasouli@tue.nl (S. Rasouli) 

The shift from aggregate to micro and agent-based simulation models of travel demand forecasting has made 
researchers aware of the problem of stochastic variation. The inherent stochastic nature of the current 
generation of activity-based models implies that different model runs will lead to different predicted 
activity-travel patterns. This property emphasises the need to conduct a formal uncertainty analysis, which 
aims at generating the probability distributions of (facets of) predicted activity-travel patterns and summarize 
the resulting distribution in terms of a coefficient of variation and/or confidence intervals.  One of the 
associated research questions, which has hardly found any empirical attention, concerns the relationship 
between the size of the fraction drawn from the synthetic population and the degree of model uncertainty. 
Using Albatross as an example, this paper reports the impact of a 10 vs. 30% fraction of the synthesized 
population on model uncertainty in predicted vehicle miles travelled. Results pertain to the City of Rotterdam, 
The Netherlands. Increasing sample fraction is found to reduce uncertainty in model forecasts for any given 
number of simulation runs.  

Presentation Time Slot: 09:10 - 10:40 

Workshop on Travel-Activity Behavior Analysis11
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Welcome Message

Abstracts arranged by room and presentation order 
WLB211 

The Impact of Social Network on Travel Choice Adjustments 

Yu Xiao, Lin Xiao, and Hong K. Lo 
Department of Civil and Environmental Engineering 
the Hong Kong University of Science and Technology 

Email: cehklo@ust.hk (Hong K. Lo) 
Commuters’ departure time choices are a fundamental problem in transportation planning, especially in the 
research on traffic congestion and pricing. Commuters having fixed work starting time need to arrive at office 
on time under dynamic traffic conditions. Whether providing information to travelers (e.g., using Advanced 
Traveler Information Systems) is beneficial for their travel decisions under uncertainty attracts great attention. 
With the prevalence of social network websites, such as Facebook and Twitter, more and more people would 
like to share their travel information to their friends. Compared with traditional traffic information, the 
information shared in social networks has many unique properties: up-to-date, user specific and more reliable. 
So a natural question arises: Can we leverage the shared traffic information in the social networks to help tailor 
the travel plan for each user? In this study, we take one step ahead and conduct an in-depth study on the 
influence of traffic information shared via social networks on commuters’ departure time choices. An online 
experiment is used to simulate commuters’ travel decision through a single bottleneck from home to work 
during peak hour. The travel cost is calculated according to Small’s (1982) stepwise linear disutility model. 
Experimental participants are divided into three groups with different levels of information: 1) without any 
information; 2) with their own travel information in the past five days; and 3) with five friends’ travel records 
on the day before. Travelers’ choices for each simulated day are recorded under two scenarios: fixed road 
capacity and variable road capacity. By comparing the performance of different groups, we find that the group 
with access to friends’ information achieves the lowest average cost in both scenarios, which indicates that 
friends’ information might have positive influence on travelers’ departure time choices. We further investigate 
travelers’ day-to-day learning and adjustment process of departure time choice by given additional information 
shared via social networks, as well as its discrepancy between fixed capacity and variable capacity.  

Presentation Time Slot: 10:55 - 12:35 

Personal Social Networks Geographies and Activity Location Choices 

Tao Lin and Donggen Wang 
Department of Geography, Hong Kong Baptist University 

Email: 11467053@life.hkbu.edu.hk (Tao Lin) 
Activity location has significant implications in terms of travel generation. Numerous studies have addressed 
activity location choices by taking into account of factors like built environments, socio-demographics, activity 
characteristics, work schedules, etc. However, most of the previous studies have focused on the activity 
locations of in-home vs. out-of-home, hardly any studies have explored the activity location choices of 
activities within neighborhood vs. beyond neighborhood. Activities within neighborhood vs. beyond 
neighborhood have significant implications in understanding the motorized travel generation as only 
out-of-home activities beyond neighborhood necessitate motorized travel while out-of-home activities within 
neighborhood incur only non-motorized travel. Meanwhile, though an increasing attention has been paid to 
the relationships between social networks and activity-travel behavior, few studies have examined the 
influences of personal social network geographies on activity location choices. Using the activity-travel diary 
data collected in Beijing, 2013, this paper aims to contribute to the literature an empirical case by exploring 
how an individual’s social networks within neighborhood influence on his/her non-work activities location 
choices and time allocation of “within neighborhood vs. out of neighborhood”. We argue, individuals having a 
larger social network size within neighborhood would engage in more activities and active travel within 
neighborhood, while less out-of-home activities beyond neighborhood and thus less motorized travel. We 
hope this study could contribute to the understanding of the activity location choices, time allocation and 
travel.  
Key words: Social networks; Activity location choices; Time allocation; Motorized travel  

Presentation Time Slot: 10:55 - 12:35 
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Mobility, Activity Participation and Social Inclusion Across Pakistani Men and Women 
 

Muhammad Adeel 
Department of Urban Planning and Design, the University of Hong Kong 

Email: townplanneradeel@gmail.com 
 
The paper measures activity time use in non-work activities as an indicator of individual’s social inclusion. It uses 37830 
time use diaries collected in Pakistan Time Use Survey 2007 that is statistical representative of country’s population at 
provincial and urban rural levels. The study creates a theoretical classification of the ICATUS non-work activities into 
participatory and non-participatory activities. Participatory activities are those that are carried out with others while 
non-participatory activities are carried out alone without human interactions. Aggregating daily time use at gender level 
highlights the importance of mobility in spending time for participatory activities. Overall, mobility decreases non 
participatory time use if we take travel as a participatory activity. Without considering travel duration, mobility had an 
overall positive impact on female participatory time use whereas negative impact on men’s participatory time use. 
summary statistics show that mobility increased women’s time use in participatory activities by 8 % from 232 minutes to 
252 minutes per day whereas decreased men’s participatory time use by 9 % from 200 to 182. Higher mobility levels 
negatively affected female’s participatory time use and beyond four trips per day, female participatory time decreased from 
253 to 182 as compared to male time use decrease from 200 to 189 minutes. Participatory or non- participatory activities 
were further subdivided into ‘choice’ and ‘essential’ categories and the statistics shows that for mobile respondents, time 
spent in ‘choice’ activities was fifty percent greater than that of immobile respondents. Future research will be carried out 
to explore urban rural differences in participatory activity time use and the effect of age, marital status and main role on 
inclusive time use.  

Presentation Time Slot: 10:55 - 12:35 
 

Students’ Travel Behavior Study as a Preliminary Campaign of ‘Active School Travel’ 
 

Tuti Agustin 
Graduate School of Science and Engineering 

Saga University 
Faculty of Engineering, Sebelas Maret University 

Email: agustin@yahoo.com 

Kazunori Hokao 
Graduate School of Science and Engineering, Saga 

University 
 

 
In this past decade a growth in motor vehicle oriented travel demand have been exploded in Asian countries including 
Indonesia which the total reach 1/3 of Indonesia population. The increasing number of motor-cycles in the cities of 
Indonesia could not be tolerated. It reaches 83% of registered motorized vehicles, and contributed to 75% of total accident 
in 2011. Motorized vehicle trips on the Indonesian urban network at morning peak are mostly a trip escorting children to 
school. Violation of motorcycle used by under-aged students also coloring the already worst traffic situation. One of 
immediate action which taken by government is increasing the amount of bank down-payment for the purpose of 
suppressing the growth of motor vehicle buying which implemented on June 2012. Moreover, the local government of 
cities also supporting government action, one way or another, such as issued the rule that prohibit students under 17-years 
old to carry a motorbike or car to school which was implemented in Surakarta city in response to the high number of 
accidents involving student. The local government of Surakarta also conducting a traffic ordinances education and 
driving-license examination simulation using integrated audio visual system to students of pilot schools on regularly basis. 
This on-going study of student travel behavior is conducted in Surakarta city by taking 11 secondary schools, which covers 
all pilot schools (4 schools) and another 7 schools. Since the pre-survey indicated that trip to school and mode decision was 
mostly a parental decision, hence more than 2,500 questionnaires were distribute to parent of those schools students, with 
the return rate of 58%. This study will observe the interpersonal, demographic and social factors, as well as parental 
decision making on student travel to school. Moreover, this will also acting as a pre-campaign to ‘active school travel’ to 
support local government agenda of urban mobility management, and finally it also will examine whether the local 
government programs have an effect on the student travel behavior. A lecture campaign on safe trip to school also planned 
to be conducted with a collaboration with local government agencies. The study result is expected to have a contribution 
on the more effective government program for the near future leading to the better traffic and environment conditions. 
Keywords: active school travel, mobility management, safe trip to school, travel behavior 

Presentation Time Slot: 10:55 - 12:35 
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A Spatial Analysis of Regional Transportation Equity in Seoul Metropolitan Area 

Won Do Leea, Miyoung Binb, Jinmu Choia and Chang-Hyeon Joha 
aKyung Hee University, Seoul, Korea 

bGyeonggi Research Institute, Suwon, Korea 
Email: bwchjoh@khu.ac.kr (Chang-Hyeon Joh) 

Transportation equity is an important regional issue in Seoul Metropolitan Area (SMA). The level of 
transportation infrastructure provision differs between sub-areas in SMA. The efforts to alleviate the equity 
problem have however focused mainly on the supply of infrastructure among academics and practitioners. The 
current paper attempts an integrated approach to evaluate the transportation equity that concerns both the 
transportation infrastructure supply and the travel demand in the area. The research concept is to examine 
whether the crosstabs of regional transportation infrastructure provision and regional travel demand in their 
geographical distributions has any systematic relationships with regional characteristics. Household Travel 
Survey (HTS) of SMA and various sources of data were analyzed to measure travel demand and transportation 
infrastructure provision in 2010, respectively, at the level of TAZ. Infrastructure variables include road 
infrastructure level and public transport infrastructure level. Travel demand variables include trip frequency, 
distance and duration. Regional characteristics variables include land use and geographical location within the 
study area. The analysis results identified four different groups of sub-areas characterized respectively by (1) 
high infrastructure and high travel demand, (2) high infrastructure and low travel demand, (3) low 
infrastructure and high travel demand, and (4) low infrastructure and low travel demand. Overall, sub-areas of 
group (1) are found in the central part of SMA, including most TAZs of Seoul and near Seoul. Group (4) is 
distributed mostly in the peripheral regions in SMA. TAZ of group (2) is only a few. TAZs of group (3), which is 
most problematic with the policy point of view, concentrated in some area near Seoul and big cities in 
Gyeonggi-do. The geographical distribution of TAZs is rather complex, and different groups’ TAZs are often 
found in a smaller sub-area together, implying that the relationships between transportation equity and 
regional characteristics are often identified at the sub-areas of smaller scale. These findings implies that taking 
transportation provision and demand into account better offers the policy for regional transportation 
improvements, and the level of transportation equity varies at the level of TAZs within overall bigger regional 
differentiation. 

Presentation Time Slot: 10:55 - 12:35 
Catalysis and Magnets: Built Environment Effects on Bicycle Commuting 

Jessica Schoner, Jason Cao, and David Levinson 
University of Minnesota, Twin Cities 

Email: cao@umn.edu (Jason Cao) 
What effects do bicycle infrastructure and the built environment have on people’s decisions to commute by 
bicycle? While many studies have considered this question, commonly employed methodologies fail to address 
the unique statistical challenge of modeling such a low mode share in the US. Additionally, self-selection effects 
that are not adequately accounted for may lead to misestimating built environment impacts. This study 
addresses these two key issues by using a zero-inflated negative binomial model to jointly estimate 
participation in and frequency of commuting by bicycle, controlling for demographics, residential preferences, 
and travel attitudes. The model helps control for residential self-selection effects that confound an observed 
relationship between built environment characteristics and commute mode choice by predicting participation 
(self-selection) separately from frequency. A variable in a model of bicycling participation that has a causal 
impact on bicycling behavior could be considered a “catalyst"; these variables encourage people who are not 
already doing so to start bicycling. Conversely, a variable that indicates residential self-selection of people 
already prone to bicycling into bike-friendly neighborhoods can be called a “magnet". The presence of one of 
these magnets in a neighborhood does not cause a non-bicyclist to become a regular bike commuter, but it 
does provide a neighborhood that meets the travel needs and preferences of bicyclists, giving them better 
opportunities to bicycle. The findings suggest a strong self-selection effect and modest contributions of bicycle 
accessibility: that bicycle lanes act as “magnets" to attract bicyclists to a neighborhood, rather than being the 
“catalyst" that encourages non-bikers to shift modes. The results have implications for planners and 
policymakers attempting to increase bicycling mode share via the strategic infrastructure development.  
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The Mediating Role of Built Environments in Explaining Car Dependency in Chinese Contexts                                                                                             
- A Case Study of Shenzhen 

 
Qian Liu, James J. Wang 

the University of Hong Kong 
Email: u3001788@hku.hk (Qian Liu) 

A number of studies have identified that high-density, mixed-use and better transit accessibility are related 
with lower car dependency in western contexts, there are yet limited studies dedicated to Chinese contexts. In 
fact, development backgrounds confronted by Chinese cities, both in the characteristics of land use and 
transportation, are such different from their western counterparts facing, which would probably influence the 
causal relationship between built environment and travel behavior. Thus, this paper first clarifies the unique 
contexts Chinese metropolises are facing, using Shenzhen as the case study. Based on this contextual condition, 
three structural equation models, for car owners residing in central city, periphery and suburbs respectively, 
are then established to explore the extent to what and how the built environment in Shenzhen has influenced 
individual’s car dependency. The data source is Travel Survey of Shenzhen conducted by government in 2010. 
The main findings of this study include as follows. First, in China, households relocating to the periphery and 
suburbs are mainly low-medium income groups who are forcefully squeezed out from central city due to 
housing affordability under market-oriented urban redevelopment, whilst the inner city is transforming to the 
stronghold of higher socioeconomic status. This unique phenomenon leads to a significant difference of car 
dependency among car owners in central areas, periphery and suburban areas. Second, built environment 
shows an indirect, rather than a direct, influence on car dependency. In most cases, built environment plays a 
mediating role in promoting travel sustainability. The disparity of urban morphology (defined by density, FAR 
and mixed land use index) leads to various transportation supply characteristics (represented by transit 
accessibility and parking availability), which effect individual’s car dependency directly.    
Key Words: Car dependency, built environment, Chinese contexts, transportation 
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The Chinese University of Hong Kong 
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Lingqian Hu 

School of Architecture and Urban Planning 
University of Wisconsin-Milwaukee 

Email: hul@uwm.edu 
Alternative work arrangements have become increasingly popular in the U.S. in the past three decades. 
Telecommuting is on the rising trend as one of the most important alternative work arrangement programs. 
The impact of this program on personal travel and aggregate urban traffic can be significant. Evaluation of 
telecommuting on travel behavior has been focused on saving of commuting as often indicated by commute 
distance or duration. Less is researched on the impact on out-of-home activities, an important measure of 
individual well-being. This paper aims to explore whether telecommuters conduct more trips than their 
non-telecommuting counterparts, with special consideration to the potentially difference across low and high 
income groups. This study analyzes data from a household travel survey conducted by Chicago Metropolitan 
Agency for Planning (CMAP) in 2008. We use different measures to indicate out-of-home activities: (1) 
out-of-home trips (including inbound and outbound), (2) work and work-related trips, (3) pick-up and drop-off 
trips, and (4) Non-work, non pick-up trips. Both OLS and instrumental variable regression were estimated for 
the effect of telecommuting. Results show that telecommuters tend to conduct more out-of-home activities. 
The positive effect of telecommuting suggests that working at home does not substitute for travel. In fact, 
telecommuters are shown to carry out more work-related, pick-up/drop-off, and other discretionary trips. 
Moreover, the effect of telecommuting on out-of-home trips is different between high income workers and 
their low income counterparts. Low income workers are less frequently seen to exercise telecommuting, 
however, this option has a larger impact on their travel demand than that of high income workers when 
controlling for the endogenous factors that lead to telecommute. From the standpoint of transport planning, 
telecommuting does not seem to reduce individual travel demand and hence may not be a tool to reduce 
traffic. However, as it leads to more out-of-home activities, telecommuting may lead to a healthier work-family 
balance and improved personal well-being.    
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Disentangling the Interaction of ICT, Activity Participation, and Travel: 
An Empirical Investigation Using Structural Equation Model approach 

Feng Zhang 
Department of Urban Planning and Hong Kong, the University of Hong Kong 

Email: fzhang78@hku.hk 

Information and communications technologies (ICT), or telecommunications, penetrate into all aspects of 
human life. Its relationship with activity participation and travel behavior has been studied for decades. More 
than two decades’ worth of study has provided a sound foundation to understand the multidimensional, 
multidirectional, and complex ICT-travel connections.  Existing conceptual frameworks are limited in their 
ability to infer the direct causality, mainly because there lacks behaviorally realistic investigation on how ICT 
virtually substitute for and complement personal travel. This paper tries to build a new systematic theoretical 
framework of examining both substitution and complementarity causality between ICT and activity-travel and 
to undertake an empirical investigation on causal relations between ICT and activity-travel at individual 
behavioral level in the context of Hong Kong.  

The new framework regards accessing to opportunities as the purpose of both travel and telecommunication, 
which is consistent with activity-based approach. Within the framework, a variety of causal relations between 
ICT and activity-travel are identified and explained respectively, including direct substitution, displacement 
substitution, widened space complementarity, displacement complementarity, and utility enhancement 
complementarity. Based on the innovative theoretical model, this paper is to apply Structural Equation Model 
(SEM) to empirical investigation on the causal links among ICT usage, accessibility to opportunities, time 
allocation to activities, and travel behavior. Data are collected from an ICT-activity-travel survey conducted in 
Hong Kong University in August 2013. The sample size is around 300. The survey consists of five parts, including 
socio-economic information, access to ICT and general ICT usage, awareness of distributions of opportunities in 
virtual and physical space, an activity-travel diary, and an ICT activity diary. The empirical results of SEM models 
will validate the theoretical model and help us reveal the complex ICT-activity-travel relations. 

Keywords: ICT, activity participation, travel behavior, SEM 
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Housing Relocation and Activity-Travel Behavior change: 
Some Preliminary Findings from a Study in Beijing, China 

Donggen Wang, Fenglong Wang  
Department of Geography, Hong Kong Baptist University 

Email: dgwang@hkbu.edu.hk (Donggen Wang) 
wfldragon@yahoo.com (Fenglong Wang) 

The influence of built environments on activity-travel behavior has received much research attention in the 
past decades. This study intends to make a contribution to this North America dominated literature with an 
empirical study of a case from a non-North American city. We have collected survey data on built environment 
and travel behavior from a sample of home movers before and after moving to a new home in 2011 and 2013, 
respectively. This paper presents findings from some preliminary analyses of the data. We have found changes 
in activity-travel behavior in terms of the use of time and space, travel frequencies and duration and shares of 
motorized and non-motorized transport modes, etc. These changes may be explained by changes in the built 
and social environments of the home movers. We will conduct further analysis including modeling to establish 
associations as well as cause-effect relations between built environment and activity-travel behavior. As one of 
the few studies adopting the longitudinal approach, this study may provide more insights into the association 
between built environment and activity-travel behavior. 
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Problems and Issues with Assessing Usage of Rural Cycle Ways: A case study of the Hauraki Cycle Trail, North 
Island New Zealand 

 
Christopher Ryan, Sun Minghui, Li Ping, Thu Thi Trinh 

Waikato Management School 
the University of Waikato 

Email: caryan@waikato.ac.nz (Christopher Ryan) 
 

The paper discusses measurement issues involved in an assessment of economic impacts of a cycle trail based 
on counts of users with reference to the Hauraki Cycle Trail located in North Island, New Zealand. It illustrates 
the problems of correctly counting cyclists to arrive at a gross estimate of expenditure. Double counting can 
occur because cyclists may trigger counts at more than one location due to the distance they cycle, or because 
they undertake a return trip on the same day, thereby being counted twice.  Another practical issue is the 
sensitivity of the counters, and the mix of people on a trail that can include walkers and animals.  
 
Key Words: Cycling, New Zealand, Cycle Trails, Counting usage. 
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Is It Effective Government Policy to Encourage People Using Mass Transit at Peak Hours? 

 
Dewi Handayani 

Civil Engineering Department, Sebelas Maret University 
Email: dewihandayani9@yahoo.com 

 
Urban public transport policy is oriented on the use of mass transit that campaigned in time, low cost and 
reduce congestion. The existence of such mass transit:  subway, busway or monorail, etc is also use as the 
level of advancement country. In fact, the availability of mass transit facilities and the government's strong 
encouragement for using mass transit does not make public transportation goals can be achieved easily. In 
some developed countries, such as the United States and Ireland, informal transport cars can be found even 
more will be there at peak hours because users had trouble getting public transport services. As a result, the 
cost of travel is more expensive than the formal transport and the potential congestion increasing for the use 
of road space by each person using car with a low occupancy the same time. The main question of the 
phenomenon: Is it effective government policy to encourage people using mass transit at peak hours? In many 
developing countries, such as Indonesia, Thailand, Nigeria and some African countries can be found 
motorcycles as an informal transportation. Users will tend to seek alternative transportation during formal 
public transport can not provide services as needed. This paper presented the results of the research in 
Surakarta, Indonesia showing the use of informal transportation motorcycle taxis known as 'Ojek'. Ojek is a 
mode of informal paratransit in Indonesia that can serve users with reliable speed because its shape is not 
much use of road space, vehicle operating cost effective because its cheaper than cars and more impact are 
energy saving because the fuel consumption is much less than cars. This paper is an analysis of data on 100 
ojek users of Surakarta collected by questionnaire. This paper will be presented some results of a review on the 
characteristics of travel demand and the reason of modal choice. The results showed the use of more ojek 
because ojek can meet the needs of more users, the availability of 24-hour service, which is easy to get and 
reliable operational speed. It appears that the government's policy to use formal transportation, especially at 
peak hours is not very effective to improve mass transit services. Motorcycle can be an alternative mode of 
paratransit. If the informal transport users in developed countries are more likely to increase congestion and 
energy waste due to use car mode, then in Indonesia, the condition can be solved with the use of ojek. On the 
other hand, the safety aspect of ojek requires special attention, because it is the mode that motorcycles 
vulnerable to safety aspects. The existence of the ojek shown an increasing trend in urban areas also require 
special attention from the regulatory aspect. 
Keywords: public transportation, informal transportation, paratransit, motorcycle taxi, ojek 
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The Experience of Travelling by Public Transport - a Framework for Analysis and Assessment 

Martin Schiefelbusch 
Technische Universität Berlin, Germany 

Email: schiefelbusch@nexusinstitut.de; martin.schiefelbusch@tu-berlin.de 
Transport studies have for a long time paid little attention to the perception of being mobile by travellers and 
the influences it has on behaviour. The consequences of this incomplete view become especially evident in a 
comparison between public and private transport, to the disadvantage of the former which is often 
characterised by low user satisfaction and a poor image. However, more recent work especially in social science 
mobility research has cast new light on travel as an activity in its own right (cf. Mokhtarian et al), travel time 
use (Lyons, Jain et al) or psychological factors as barriers to public transport use (Gärling, Dziekan et al). The 
rapidly growing use of mobile ICT devices and growth of long-distance commuting and work arrangements 
offer new opportunities for public transport, if the users’ requirements are properly understood. However, so 
far there has been little progress in transferring these research findings to the transport planning environment. 
The paper therefore aims to make the “travel experience” accessible to transport planning in general and 
public transport service development in particular. It is based on the author’s PhD (completed 2007), which 
analysed how “travel experience” issues were incorporated in the planning and marketing of public transport 
services in the German speaking countries. This work led to an outline of a procedure to capture and assess the 
“experiential qualities” of different service design elements. This assessment allows planners to compare 
different user groups’ expectations as well as different strategic objectives of the provider. The presentation 
will outline the main definitions used to structure the subject, the stages of the assessment process, results 
and potential applications of the procedure. It will also reflect on the needs for further refinement, data 
requirements and discuss the approach taken in light of the more recent research and policy trends mentioned 
above.  
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Urban Travel Choice: Attitudes and Planned Behaviour 

Elisabetta Venezia 
University of Bari Aldo Moro- Italy 
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Angelo Leuci 
Municipality of Brindisi – URBANETS project 

Literature has made clear that among the most important factors affecting mode choice for short-distance trips, 
or trips conducted within daily urban system, are travellers’ socio-economic characteristics (Limtanakool, 
N.-Dijst, M.-Schwanen, T., 2006), which vary across trip purposes. Aspects affecting  attitudes are usually 
classified as: behavioral, affective and cognitive (Eagley, A.-Chaiken, S., 2003). Considering these aspects in the 
analysis can surely increase the predictive ability of a model by a clearer specification of the relationship 
between attitudes and behavior. This relation, improved by some social elements, gave way to the theory of 
planned behavior elaborated by Ajzen in 1991 and has been subsequently applied to transport research 
especially with regard to environmental problems (Ajzen, I., 1991). These studies drew the conclusion that the 
choice of transport modes is largely a reasoned decision related particularly to attitudes. Other authors, on the 
other side, suggest to include independent measures of habit to further improve the predictive capability of 
attitude-behavior studies (Anble, J., 2005). The paper will present a review of literature dealing with people 
behaviour with regard to transport modal choice and sustainable transport and will contain an application to a 
geographical area for which the project URBANETS** – Sustainable Management of Urban Networks with the 
use of ICT – run an important investigation exercise on travel behaviour in an urban context and on sensibility 
of people to mobility management tools. Results will show how people need to be appropriately addressed, 
because changes in attitudes and habits need the presence of compulsory and clear strategies and policies. 
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The Travellers’ Dynamic Decision Making in SAMUEL 
 

Niels Hoffmann 
Pax Assign Ltd, UK 

Email: niels@paxassign.com 
 

The Model: The idea of the “Simulation Assignment Model for Urban Evaluation and Land-use” as a dynamic 
agent and event based system was conceived more than twenty years ago before it out of necessity was 
adapted for some major infrastructure and event projects employing forms of dynamic activity modelling, 
overcoming severe restrictions in computing power and memory. In today’s environment, despite a seemingly 
unrestricted availability of computer power and memory, there still seem to be a need for simulation models to 
become significantly faster in order to be of use in land-use planning and modelling. Recent adaptation of the 
model to cope with wider scale complex environments, dealing with number of agents well in excess of 1mill 
(max 3.5mill) at any one time, has demonstrated that given the right level of complexity of interaction it is 
possible to achieve robust results with simulation run times at least twice as fast as real time, significantly 
faster than pure micro simulation. The rationale used is briefly: exit times for agents on free flowing parts of 
the network are controlled by density-time and speed-flow relationships until forced to join a queue, i.e. 
junction or other bottle-neck. Queues form when capacity is exceeded and consist of a passive and an active 
part, the active part made up of agents released from the queue in the next simulation interval. This means 
that only a fraction of all travellers need to be processed every simulation interval, significantly cutting 
processing time. A Traveller’s choice of path is guided by destination path progression templates initially 
created from a strategic game of an infinite number of players heading for the same destination. During the 
simulation, templates are continuously updated subject to seamless changes in journey times and congestion. 
The process of decision and assignment acts as a dynamic substitute for conventional convergence. Main topic 
of Paper is the unique general choice model used for template creation, path choice of agents, demand 
modelling and activity choice modelling. The paper shows how the process can be derived from considering 
what the stochastic assignment methodology of using random numbers, based on the Central Limit theorem in 
a network looks like, and how this inspired a naïve model for calculating probabilities as a function of 
Equivalent Areas of Intersections of Density functions, the EAID choice model. We show how the EAID areas 
can be calculated and naturally combine with Relative Preference Factors RPF. We compare the EAID model 
with the discrete choice model and note the similarities. We show that RPF factors can be composed by any 
number of relative utility factors and disutility factors as pure factors behaving like independent probabilities, 
maximising utility. We also show how β: the change in variance per unit of time can be calculated given 
observed Probabilities and the N(number of alternatives) linear equations formed by EAID and RPF. Finally we 
discuss issues like IIA, endogenaity, and Braes Paradox. 
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32. Generating Synthetic Populations for Agent Based Traffic Simulations
 Jooyoumg Kim 

University of Seoul, Ph.D Student 
E-mail: trafficplan@naver.com 

Seungjae Lee 
University of Seoul, Professor 

Sungyong Na 
University of Seoul, Mater Student 

For the development of agent based traffic simulation model, population synthesis is critical to the accuracy of simulation 
outcomes. Basically, the conventional approach for synthesizing population is based on the methodology first developed by 
Beckman et al.(1996), which is IPF (Iterative Proportional Fitting). To generation of synthetic population, observed data are 
available from censuses and travel survey data. But census data is available in terms of simple summary tables of 
demographics, travel survey data is a 2% representative sample of complete census records, including bad records, for each 
individual. In this paper we present further results of our effort to disaggregate the available census data for establish large 
scale agent based traffic simulation. Concretely, we attempt to create synthetic population micro data from a travel survey 
sample satisfied marginal values of census data. To generate synthetic population, we present a new procedure using 
simulated annealing algorithm(Ailliamson, 1996) and Monte Carlo technique. The SA algorithm design mimics the physical 
process of cooling heated metal, which results in the slow formation of large crystal by cooling down the metal at an 
optimal rate of decline of temperature. It is used to derive an optimal combination of travel survey sample which fits to the 
marginal totals of census tables for zoning units.  
Compared to the IPF approach, new methodology has several merits in terms of flexibilities of computation, inclusion of 
multilevel data set and reliability and stability of the output which is apply Seoul area in Korea using census data and travel 
survey sample data. We can find that the method of population synthesis using SA algorithm produces a synthetic 
population representing the true population. Besides, it is confirmed that this method is a highly relevant approach for 
agent based simulation model at the large-area level. 
Keywords: population synthesis, Simulated annealing, Monte Carlo, IPF 
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A Traffic Network Equilibrium with Travel Account under Road Tolls 

Yue Bao, Ziyou Gao, Meng Xu 
School of Traffic and Transportation, Beijing Jiaotong University 

Email: 13114196@bjtu.edu.cn (Yue Bao) 

Abstract: Different from the usual classification by users’ value of time (VOT), in this paper, users are divided 
into different classes according to their travel budget. Assume every user sets a mental account for his/her 
travel and users of different classes design different budget for their account. All travelers are ranked with 
increasing travel budget and the travel budget between all travelers is assumed to follow a certain continuous 
probability distribution. The VOT of users is assumed to be a nonnegative, differentiable and non-decreasing 
function of the travel budget. Route tolls exceed the budget are much more unacceptable compared to the 
within budget tolls due to the non-fungibility of money between different accounts. A budget-based penalty 
function is defined to describe the unacceptability of the off-budget’s toll. If the route toll cost is off-budget, 
the value of the penalty function equals to the difference between the budget and the actual toll cost 
multiplied by a nonnegative coefficient. The total route travel disutility consists of three parts: (1) the route 
travel time; (2) the route tolls; (3) the penalty cost of off-budget’s toll. A simple network with only two nodes 
and two links is analyzed first and some analytical solutions are obtained. The solutions suggest that only when 
one of the two links is charged lower than the minimum travel budget and the other link is charged less than 
the travel budget for which users are indifferent between the two links, all users are within budget. The optimal 
road tolls supporting the user equilibrium as a system optimum can also be obtained. The model then is 
extended to a more generalized network and the multiclass user equilibrium conditions with travel account are 
formulated into an equivalent variational inequality (VI) problem. A mathematical program with equilibrium 
constraint is provided to obtain an optimal road tolls scheme.  
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Reliability Constrained Congestion Pricing in Road Networks with Stochastic Demand 
 

Can Zhang 
Department of Mathematics, Nanjing University 

Email: crescentzhc@gmail.com 
 

Hongli Xu, Jing Zhou 
Department of Management Science and 

Engineering, Nanjing University 

In stochastic networks, it is nearly impossible to control the total number of vehicles into an area to be less 
than a threshold by charging link tolls. This paper aims to find a toll charging scheme which controls the 
amount of vehicles into an area to be less than a threshold with a predetermined probability. It is assumed that 
travelers choose paths with the minimum expected travel time. And a reliability constrained stochastic 
programming (RCSP) model is established to determine flow patterns and the minimal toll which controls the 
amount of vehicles into an area to be less than a threshold with a predetermined probability. We further 
analyze the characteristics of the analytic solution of the RCSP model. For comparison, we also present the 
frequency constrained toll charging scheme. It is assumed that travelers choose paths with minimum travel 
time from day-to-day. Moreover, the network remains deterministic within day and attaches Wardropian User 
Equilibrium every day. In the well-done days, the daily amount of vehicles into a certain area is controlled 
within a threshold. A Monte Carlo solution algorithm is established to find a frequency constrained toll which 
controls the frequency of well-done days. Numerical examples are conducted to demonstrate the reliability- 
and frequency- constrained congestion pricing schemes.  
Keywords: Stochastic Networks, Reliability Constrained Congestion pricing, Stochastic programming Model, 
Frequency Constrained Congestion pricing 
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Email: fsuwei@mail.shufe.edu.cn 

 
Min-he JI 

Key Laboratory of Geographic Information Science, Ministry of Education, East China Normal University, 
By offering passengers quick and personalized destination service in a semi-private and secure manner, taxicab 
service plays an important role in public transportation system. Recently a taxi-hailing apps with smart-phone is 
prevailing throughout all first-tier cities in China, indicating that there exists a huge spatio-temporal imbalance 
of taxicab service: in the rush hours of daytime, the city is usually embarrassed with excess taxi demand, short 
of taxi service and high taxi operating cost captured in traffic jams, while higher taxi charging at midnight 
makes the demand shrinking and taxi drivers have to increase cruising miles in order to earn much money. 
Based on a large dataset of Shanghai taxicab GPS traces, this paper tries to propose an optimized taxi fare 
structure to improve the utilities and efficiency of agents involving in a transportation system. First, a series of 
operating index have been proposed to evaluate the spatio-temporal imbalance of taxicab service in different 
districts of Shanghai, for example, a taxi passenger volume distribution indicating the OD demand of taxi 
service and a taxi unloaded ratio relating to the consumers’ convenience to take a taxi and also the profitability 
of the taxicabs. Second, three agents including the government, taxicab drivers and the customers have been 
considered with different and conflicting objectives and utilities under a new fare structure with higher 
charging (like the congestion charge) during the daytime rush hours and lower fare at midnight to stimulate the 
taxi demand. Based on a spatio-temporal relationship between the cumulative frequency (e.g. taxi demand) 
and the fare, the revealed preference of customers to the new fare structure is estimated to predict the 
possible behavior change of taxi using. The benefits and costs of three agents are carefully evaluated and 
compared with current fare structure and finally the optimal fare structure is determined to gain the best 
performance of the transportation system. 
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Statistical Approach for Activity-Based Model Calibration 
Based on Plate Scanning and Traffic Counts Data 

Treerapot Siripirote, Agachai Sumalee , H.W. Ho, William H.K. Lam 
Department of Civil and Environmental Engineering, the Hong Kong Polytechnic University 

Email: treerapot_eng@yahoo.com (Treerapot Siripirote) 

Traditionally, activity-based models (ABM) are estimated from travel diary survey data. The estimated results 
can be biased due to low-sampling size and inaccurate travel diary data. For an accurate calibration of ABM 
parameters, a maximum-likelihood method that uses multiple sources of roadside observations (link counts 
and/or plate scanning data) is proposed. Plate scanning information (sensor path information) consists of 
sequences of times and partial paths that the scanned vehicles are observed over the preinstalled plate 
scanning locations. Statistical performances of the proposed method are evaluated on a test network using 
Monte Carlo technique for simulating the link flows and sensor path information. Multiday observations are 
simulated and derived from the true ABM parameters adopted in the choice models of activity pattern, time of 
the day, destination and mode. By assuming different number of plate scanning locations and identification 
rates, impacts of data quantity and data quality on ABM calibration are studied. The results illustrate the 
efficiency of the proposed model in using plate scanning information for ABM calibration and its potential for 
large and complex network applications. 
Keywords: Maximum-likelihood estimation; Plate scanning; Statistical model calibration 
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This paper describes the efforts to introduce the activity-based simulation framework to the Seoul 
Metropolitan Area (SMA) hoping to share the general experience of introducing a new model system to SMA 
and also specific measures employed to overcome various issues faced while developing a prototype model 
specifically for SMA. SMA is the region surrounding and including Seoul, the capital of South Korea, with 25 
million people being one of the biggest metropolitan areas in the world by population. Korean Research 
Institute for Human Settlements (KRIHS) is currently working on this project in collaboration with the 
Transportation Research Institute (IMOB) of Hasselt University, GeoTrans Laboratory at University of California 
Santa Barbara, and Southern California Association of Governments (SCAG) trying to develop a prototype 
model based on pilot tests using FEATHERS that has been applied for Flanders in Belgium and SimAGENT 
developed for SCAG. This paper is based on the first phase of the project and includes the following. First, the 
data issues in different steps of activity-based simulation are described. Since the data available from various 
sources for SMA was not prepared for a specific activity-based simulation model, it is necessary to find missing 
parts from the dataset design that the simulation model assume, alternatives for the missing parts, and 
suggestions for future data collection if possible. Geographic aggregation is one of the important sources that 
create critical data issues, and we provide a few examples of the efforts to minimize the errors due to 
geographic aggregation. In addition, all the data issues affect generation of synthetic agents that properly 
represent the actual population of the region difficult. We also present the efforts to generate a synthetic 
population that is as close to the actual population as possible. Second, due to the high density and the 
complex nature of SMA’s urban and transportation system, there are model features needed specifically in the 
context of SMA. They include representation of trips by transit modes and non-motorized modes (The share of 
each mode is 32% and 33.6% respectively in the SMA household travel survey conducted in 2010), housing 
choice in high spatial resolution, and cost structure for different demographic groups (e.g., discount of public 
transit fares for students, free metro ride for seniors in SMA, etc.). We present challenges faced while trying to 
achieve these goals and some of the solutions applied in the current phase of the project. Lastly, all these 
efforts are required mainly because we need a proper tool to analyze urban and transportation policy scenarios 
taking many important factors into account. One of the most important policy analyses being considered is the 
transportation welfare policy agenda that Korea needs under the circumstance of slower economic growth 
than in the past and rapid population ageing. We present our prospect of policy analysis using the 
activity-based simulation model and future plans related to this. 
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O-D Matrix Estimation with Coarse-Grained Mobile Phone Data:  
A Hybrid Approach of Activity-Based Modeling and Cross-Entropy Optimization 
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Despite its advantage in travel demand forecast, incorporating activity- based modeling (ABM) with existing 
travel demand methods to produce updated estimation of O-D matrix had been rarely studied. Meanwhile, 
there are more types of dataset becoming available for ABM researchers, for instance, mobile phone data with 
human location attributes. There is a need to update past estimations of O-D matrix with the availability of new 
datasets. To cope with these issues, this paper proposes a hybrid approach of ABM and Cross-Entropy (CE) 
optimization for O-D matrix estimation in which heterogeneous datasets are incorporated to update the result. 
This paper will study the aforementioned problem in two stages. Firstly, as the fundamental stage, this study 
will reconstruct the activity pattern of each individual in each zone. Typical activity generation and scheduling 
models on the basis of utility theory, such as the discrete choice models and hazard model, will be adopted to 
generate individual’s activity purposes, durations, start time and sequences.  Person-Trip Survey with travel 
diaries in Tokyo will be used for estimation. The results will be adopted in the subsequent step for generating 
constraints of overall origins from and destinations to each zone. As the precursor of the O-D matrix estimation, 
we firstly aggregate out-of- zone trips from the result of the previous step. The interval for aggregation will be 
one hour. As a result, we get a time-variant vector of total out-of-zone trips from each zone. Then we may 
process the mobile phone data to produce another constraint on destinations. Since the protection of privacy, 
fine-grained data of individual’s location with high precision may not be available for most regions. Thus in this 
study, we focus on mobile phone data with coarse granularity, i.e., coarse- grained data. Available dataset will 
provides us with an hourly estimation of population of each cell, a cell is a small 250m×250m area.  From the 
vector of origins, and the hourly observation of population, we can generate a time-variant vector of the total 
number of trips to each zone. The vector of origins and vector of destinations will become constraints for the 
subsequent model of O-D estimation, respectively. The focus in the second stage is to estimate the O-D matrix 
for each hour. We utilize a destination choice model or O-D table from travel survey to get an O- D matrix as 
the prior knowledge. Then we adopt a cross-entropy optimization method to update the result. 
Kullback−Leibler (KL) divergence is used to measure the inconsistence between the updated O-D matrix and 
the prior one. Therefore, the objective function is to minimize the KL divergence between the posterior and 
prior distribution of trips. The constraints are the trips produced from and attracted by each zone. Empirical 
research on this proposed approach will be conducted in Tokyo to validate its effectiveness and accuracy. The 
proposed scheme is a static approach for O-D estimation. We will extend it to dynamic scenarios in the future. 
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Daily activity pattern relates to type, frequency and sequence of activities. Different patterns can be observed 
from household travel survey and are frequently used as representation of life style. In the context of 
activity-based modeling, daily activity pattern is modeled at top level before tours and intermediate stops can 
be determined. Defined as a string of activities, or activity sequence, similarities between such defined daily 
activity pattern and language are explored. Context-free grammars that used to understand language are 
developed for daily activity pattern. Probabilistic context-free grammar is introduced and several formulations 
are proposed to estimate the probability of a context-free grammar with daily activity patterns observed in 
household travel survey. Experiments on the proposed formulations are conducted. Results of experiments 
indicate that with proper context-free grammar and problem formulation, the estimated probability of the 
context-free grammar is able to reproduce the probability of observed patterns in household travel survey with 
satisfying precision. Moreover, as an empirical contribution, the proposed approach is able to bypass the 
problem with pre-defined choice set and has the potential to replace the daily activity pattern models currently 
applied in empirical activity-based implementations.            

Presentation Time Slot: 14:30 - 16:10 

Workshop on Travel-Activity Behavior Analysis 24

Abstracts

mailto:gungtsing@gmail.com
mailto:lisiyu@nus.edu.sg


Modelling Joint Activity-Travel Pattern Scheduling Problem in Multi-Modal Transport Networks 
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Over the past decades, activity-based approach is receiving increased attention in studying travel choice 
behavior. In this paper, an activity-based network equilibrium model is developed for scheduling daily 
activity-travel patterns (DATPs) in multi-modal transport networks. Individuals’ activity choices (i.e. activity 
start time and duration, activity sequence, and activity location) and travel choices (i.e. departure time, route 
and mode) in multi-modal transport networks are comprehensively investigated.  Both road based and 
non-road based transport modes are considered in this paper. The impacts of traffic congestion on DATP 
choices and the interactions between road networks and transit networks are explicitly modeled. The 
time-dependent DATP choice problem is transformed into an equivalent static user equilibrium (UE) model by 
constructing a novel super-network platform. Using the novel super-network platform, we can explicitly model 
the modal transfers and non-linear fare structures in multi-modal transport networks, and also address the 
relationship between activity choices and travel choices in time-space coordinates. Activity location, activity 
sequence and duration, and the relationship between activity and route/mode choices, can be simultaneously 
investigated by solving the UE problem on the novel super-network platform. This paper extends existing 
theories by developing a comprehensive framework which incorporates road based and non-road based 
transport modes, flexible activity sequence and duration, and road traffic congestion. An efficient solution 
algorithm without prior enumeration of DATPs is proposed for solving the DATP scheduling problem in 
multi-modal transport networks. Numerical examples are presented to illustrate application of the proposed 
model and solution algorithm. Numerical results show that DATP scheduling problem in multi-modal transport 
networks can be effectively solved by the proposed algorithm. Individuals’ activity and travel choices can be 
simultaneously investigated such as time-space coordinates, activity location, activity sequence and duration, 
and route/mode choices.  
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Trip chaining, especially during peak-hour commute trips, is an important aspect of travel behavior that 
impacts private and social costs and benefits. However, the complexity of trip chaining behavior is far from well 
understood, evidenced by the fact that today’s transportation forecasting models are still largely based on trips, 
not tours. Empirical studies have shown that despite the increase in peak-hour congestion, people have 
inelastic demand for trip chaining during peak periods. Moreover, the changing demographics in the US, such 
as the increase in female labor participation and more single-parent and single-person households, has the 
potential to stimulate more trip chaining during commute. As commute travel becomes more complicated and 
inflexible (in terms of time, mode, etc.) due to trip chaining, peak spreading and VMT reduction policies and 
programs might be less successful. Taking data from the 2009 National Household Travel Survey and the 2010 
US Census, this study analyzes the relationship between the complexity of commute tours and the 
characteristics of commuters, households, and their neighborhoods and regions. Different from most existing 
studies, this analysis controls more detailed individual, household, employment, and location characteristics. In 
particular, by linking the restricted-use location data of households and work places to Census data, this study 
analyzes the effects of job-end population and employment densities. Results confirm the important impact of 
household responsibilities, gender, flexibility of work schedule, and auto ownership, but fail to identify strong 
effects of socio-economic status, the regional and local built environment, or gasoline price. The differences in 
the findings between the California subsample and the US as a whole also suggest that spatial heterogeneities 
in trip chaining behavior should be considered in future models and analyses. 
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As the capital of rapidly urbanizing China, Beijing is experiencing unprecedented development. Satellite town strategy was 
chosen as the main approach for accommodating urbanization in Beijing after the constitutional amendment on land 
reform, which was ratified in 1988 and accelerated the suburbanization tendency. During the fast tide of urban 
development, the old pattern of work unit (danwei) collapsed, so that the number and duration of commuting trips 
increased a lot. In light of this change, the experience of commuters increasingly became a problem, generating feelings of 
excessive crowding, lack of safety, anxiety and rage. In this study, these components of psychological experience of 
commuters were investigated via questionnaire corresponding with every part of their trips distinguished by different 
modes. Qinghe, one of the ten satellite towns in peri-urban Beijing city was chosen as the location for comparing the 
experience of commuters of different modes. In this study, the trajectory of commuters was investigated as different parts 
by their travel modes. In the meantime, residents’ commuting experience was collected using psychometric measures along 
with the collection of their travel trajectory. The first part of the study is the evaluation of those four types of experience, 
with respondents being asked directly during each part of their commuting trips by different transport modes. Statistical 
methods were introduced in order to measure the relationship between intensity of each type of experience and their 
socio-economic characteristics. Based on the surveyed trajectory of commuters, spatial analysis (e.g. network analysis) is 
conducted to see the relationship between spatial characteristics and experience. Density of the trajectory will be 
calculated to find out the frequency of use of commuting paths. Meanwhile, the ideal shortest route of each commuter will 
be extracted and compared with the real one, in order to see the efficiency of every trip. There are a number of challenges 
in this study, as follows: the engagement of different mode systems of the basic transport network needs to be considered 
in the spatial analysis, the combination of different psychometric measures need to be developed as well. At the end of this 
study, a multivariate model containing experience and different spatial variables will be constructed to evaluate the 
relationship between the spatial and psychometric measures.                      
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In the last three decades, there have been experiencing dramatic changes in urban space and an increasing 
mobility in urban China. As a result of rapid urbanization and urban sprawl, as well as increasing motorization, 
most large cities in China encountered by severe traffic problems. Aiming at reducing congestion, enhancing 
safety, and providing information and choices to traveler, smart-travel planning and management become a 
promising urban development strategy in urban China especial during the 12th five-year plan in which much 
more attentions would be paid to the quality of life and the social construction. This paper introduced our 
recent smart-travel planning and management practices in Shangdi district in Beijing, China from an individual 
activity-travel behavior approach. Sponsored by China’s Ministry of Science and Technology, scholars from 
Peking University are teaming up with Beijing Transportation Research Center and Tsinghua University in the 
research project, “Key Technologies of Urban Space-time Behavior Analysis and Application Demonstration of 
Smart Travel Service Platform”. In this presentation, after brief review of the space-time behavior research in 
China, we introduced the purposes, design and potential application of the Smart Travel Service Platform based 
on the analysis of multiple sources of travel data. Then, some experiences of individual activity-travel data 
collection in Shangdi area, Beijing were introduced and discussed, in which an interactive survey website was 
built and GPS and mobile phone tracking technology have been integrated into activity-travel diary survey to 
collect more accurate and real-time activity-travel information. Thirdly, we introduced some cases to show how 
residents’ travel could be smart after some polices or planning strategies were made based on activity-travel 
behavior analysis with the multi-source data. Finally, this paper discussed the opportunities and challenges of 
smart travel planning and management practices in urban China. Keywords: activity-travel behavior, smart 
travel planning, application, multi-source data, Beijing 
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An intriguing hypothesis first emerged in 2006 from analyses of three waves of the very in-depth data collected 
from 167 households in the Quebec City Travel and Activity Panel Survey (QCTAPS), 2002-2006.  The 
hypothesis is that the amount of cognitive effort people are willing to invest in spatio-temporal planning is 
self-limiting, and rather invulnerable to many of the activity, travel and personal characteristics that are 
classically found to influence travel demand. In other words, individuals may have a sort of "cognitive effort 
budget" that affects the amount of their participation in activities and related travel that require significant 
planning, negotiation, scheduling and organisation. The part of the QCTAPS data that made possible this 
speculation consisted of respondents’ reported perceptions of the flexibility of the planning that led to their 
engagements in each and every activity recorded in a multi-day diary. In the survey instrument, a distinction 
(after the work of Gärling) was made between activities that were habitual, pre-arranged or impulsive. In 
QCTAPS, this distinction was applied to space as well as to time.  The “budget” hypothesis originated in a 
discovery, using Repeated Measures Regression (RMR), about activities that were classified by the respondents 
as pre-arranged in both space and time.  Such activities had frequencies and durations that had almost no 
statistical association with conventional socio-demographic variables, and were invariant across waves. No 
other class of activities had such results.  This remained true regardless of whether analyses were performed 
for individual activities or for the collective activities of the household. This presentation provides a perspective 
on the analyses of double-prearranged activities, from the first report of the “cognitive effort budget” 
hypothesis at the 2006 IATBR Conference in Kyoto up to the present.  A substantial part of the work since 
2006 has involved spatial analyses, including a comparison of results with those from a related data collection 
effort undertaken in Strasbourg, France, which focused on activity space using Ellipse and HCA methods.  
More recently, the QCTAPS activity location geocodes were revalidated, allowing further work on activity space 
using Minimum Polygon methods. Recent analyses have included a variety of new RMR models with a random 
effect at the individual level. In these, all classes of perceived spatio-temporal flexibility have been treated 
variously as dependent or independent variables, and measures of activity space have been introduced as 
dependent variables. At the same time, some land-use characteristics of respondents’ residence locations have 
been imported from external sources.  With these expanded approaches, once again the double-prearranged 
activities alone had frequencies and durations that were insensitive to socio-demographic predictors, and this 
applied to the new land-use variables as well.  However, activities belonging to some other classes of 
perceived flexibility had fewer or weaker associations with socio-demographic predictors than were found in 
the original work. Thus, the evidence for a “cognitive effort budget” is now broader, albeit a little weaker on 
one of the original criteria. In conclusion, we briefly discuss the policy and planning implications of the 
"budget" hypothesis, which are particularly relevant to the design of programmes that seek to incite changes in 
activity and travel behaviour (e.g., in the name of sustainability), as well as some suggestions for data 
development in activity and travel analysis, and for future extensions of this research.   
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Due to complex driving forces of suburban growth in China, Chinese suburbs are highly heterogeneous spaces 
where different types of communities and diverse population coexist. Comparative research of different types 
of communities from a behavioral perspective can enhance our understanding of the transition process and 
restructuring of urban spaces of Chinese cities. The space-time fixity and flexibility of human activity-travel 
behavior have been important concepts in transport geography, as they reflect the space-time constraints and 
opportunities of people and influence their access and mobility in important ways. However, only few studies 
to date have directly examined differences in the space–time fixity of everyday activities. This study examines 
space–time fixity and flexibility of people’s everyday activities from a time-geographic perspective. It also seeks 
to investigate how space-time constraints vary among different types of communities in Beijing suburbs. 
Activity-travel diary and 7-day GPS tracking data of 709 respondents in Shangdi area of Beijing from a 2012 
activity-travel survey were used. The respondents lived in different types of communities including Danwei 
(work unit) neighborhoods, commodity housing neighborhoods, affordable housing neighborhoods and urban 
villages. We investigate how variations in fixity levels of activities are associated with various personal, 
household and activity attributes. We consider whether these associations differ among different types of 
communities. Afterwards, individuals’ potential path areas (PPAs) are calculated to represent characteristics of 
opportunities under the existing space-time constraints. PPAs of different communities are also compared. 

Key words: activity patterns, space–time constraints, potential path areas, Beijing, suburban communities 
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