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Samenvatting
De voorstelling van een activiteitengebaseerde denirag voor het bevragen en modelleren
van verplaatsingsgedrag

Om een betere ondersteuning en beleid voor tratigponers mogelijk te maken, is het
gebruik van verkeers- en vervoersmodellen in hefeden vaak aanbevolen geweest door
regeringen en onderzoeksgemeenschappen. Actinitei@ verplaatsingsgerelateerde
microsimulatiesystemen kunnen leiden tot een maomrvoorspellingen te doen van de
impact van een bepaalde beleidsbeslissing op zeamrlgeaggregeerd als gedesaggregeerd
niveau, zodanig dat het mogelijk wordt om een gatleerdere analyse van de
modelresultaten uit te voeren op een manier dattypesch onmogelijk is met de 4-staps
benadering die in het verleden dikwijls werd gekard. Het doel van deze paper is om een
belangrijke potentiéle bijdrage tot dit onderzoae#tdvaan te kondigen door de voorstelling
van een omvangrijk en veelomvattend onderzoeksprogna. Het onderzoeksprogramma
bevat 4 werkpakketten: data verzameling, modebcatie, gevolgd door een transitie- en een
valorisatie-fase. Het onderzoeksprogramma is decschillende externe referees beoordeeld
en werd door hen als innovatief beschouwd, o.a. ilevwan de ontwikkeling van een
activiteitengebaseerd transportmodel dat korte ijermescheduling en lange termijn
leercomponenten bevat. Ook de innovatieve dataitmlenethode werd geapprecieerd. Op
het vlak van een algemenere bijdrage aan de magisighwerden het valorisatie-werkpakket
en de mogelijkheden voor toekomstig onderzoek gedregad.

Summary
The presentation of an activity-based approacisdoveying and modelling travel behaviour

In order to better guide and substantiate the tewsof transportation planners, the use of
traffic and transportation models has been advdcég governments and by research
communities. Activity-travel microsimulation systenprovide a means of forecasting the
impacts of a given policy at the aggregate andgdisegate level, so that detailed analyses of
model results can be performed in ways that arermgdly infeasible with the conventional
four-stage approach. The aim of this paper is timance an important potential contribution
to this line of research by the presentation ofommrehensive and extensive research
program. The research program contains four maikpazkages: i.e. data collection, model
calibration, followed by transition and valorizatiprograms. The research program has been
reviewed by several external referees and was ftahe innovative due to the development
of an activity-based transportation model includsigprt-term rescheduling decisions and
(long-term) learning components. The innovative adaliection procedure has been
acknowledged as well. In terms of broader contrdms for society, the reviewers appreciated
the valorisation workpackage and opportunitiesafiditional follow-up activities.



1. Introduction

The transport sector accounts for about 25 per gkttie total commercial energy consumed
worldwide and it consumes approximately one halthef total oil produced. The International
Energy Agency (IEA) predicts that the transportt@eaevill overtake industry as the largest
energy user by 2020 (SUT Partnership, 2002). Thportance of the transportation area was also
evidenced by a report from the United Nations, Wwhstated that the demand for transport
services is expected to grow considerably as insonmse, the trend toward urbanization
continues and as the process of globalisation méegrd with expected increases in world
trade and personal travel. In order to better gaiu substantiate the decisions of transportation
planners, the use of traffic and transportation e®tas been advocated by governments and by
research communities. The first type of models tred been widely adopted on a worldwide
scale is the four-step modelling approach (Ruitet Ben-Akiva, 1978). Four-step models are
standard methodological approaches which were snacthosen for their convenient
mathematical calculus and for their ability to sappthe policies of infrastructure expansion
(Wilson, 1967, Ortuzar and Willumsen, 2002). Whilgroved four-step models still remain
frequently used by practitioners to current dates tb their simplicity and ease of understanding,
increased concerns about relatively recent phenarsech as congestion, emission and changing
land-use patterns, have motivated governments tsider policies aimed at reducing and
controlling them (Dijst, 1997) by means of more adeed methodological approaches. The
adopted policies are commonly referred to as tralezhand management (TDM) measures,
which objective is to (i) alter travel behaviourtlout necessarily embarking on large-scale
infrastructure expansion projects, (ii) encouragéds use of available transport resources and
(i) avoid the negative consequences of continuedestrained growth in private mobility
(Krygsman, 2004). In order to effectively implemearid analyze these policy objectives, an
increasing amount of awareness emerged with respéioce need for improved understanding of
travel behaviour. Obviously, the four-step methodas that were adopted at that point in time
and that were mainly focused on policies of infniacture expansion, were insufficiently able to

achieve this. This resulted in a need for travemaled models that embody a realistic



representation and understanding of the decisickirgaprocess of individuals and that are
responsive to a wider range of transport policy sueas.

This understanding has lead to the formulation loé tactivity-analysis framework. The
fundamental contributions of Hagerstrand (1970)aih (1974) and Friedt al (1977) are the
undisputed intellectual roots of activity analysidagerstrand has put forward the time-
geographic approach that characterizes a list n$tcaints on activity participation. Chapin has
identified patterns of behaviour across time aratepand is more concerned with opportunities
and choices instead of constraints. This theory lates been modified by Fried, Havens and
Thall (Fried et al, 1977) who have dealt with some more factors micdg commitments,
capabilities and health. These contributions cargether in a study of Jonesal.(1983), where
activities and travel behaviour were integratedisTias the first initial attempt to model
complex travel behaviour.

The activity-based approach to travel demand aizalysws travel as a demand derived from the
need to pursue activities distributed in spacevdlrs merely seen as a means to pursue goals in
life but not as a goal in itself. Therefore, mouhgl efforts should merely concentrate on
modelling activities or on a collection of actieit that form an entire agenda which triggers
travel participation. Activity-based travel analydias seen considerable progress in the past
couple of decades and has led to the developmersewéral comprehensive activity-travel
models. These models typically fall into one of teaiegories: utility-based econometric models
and computational process models.

The desire to move activity-travel models - bota @&tonometric models and the computational
process models - into operational practice hasributéd towards the increased interest in
microsimulation, a process through which the chomiean individual are simulated dynamically
based on the underlying models. Activity-travel m&mulation systems provide a means of
forecasting the impacts of a given policy at theadgregate level, so that detailed analyses of
model results can be performed in ways that arermgdly infeasible with the conventional four-
stage approach (Bhatt al, 2004). To date, partial and fully operational iatt-based
microsimulation systems include the Micro-analytitegrated Demographic Accounting System
(MIDAS) (Goulias and Kitamura, 1996), the Activiebility Simulator (AMOS) (Kitamuraet

al., 1995), Prism Constrained Activity-Travel Simula{®CATS) (Kitamura and Fujii, 1998),



SIMAP (Kulkarni and McNally, 2001), ALBATROSS (Areze and Timmermans, 2000),
Florida’s Activity Mobility Simulator (FAMOS) (Pendhla, 2004) and other systems developed
and applied to varying degrees in Portland, Ore&am, Francisco, and New York.

The aim of this paper is to announce an importaténtial contribution to this line of research
by the presentation of a comprehensive and extemssearch program that has been funded by
the IWT, which is an Institute for the Encouragemef Innovation through Science and
Technology in Flandres. The remainder of this papeorganized as follows. In the second
section, an extensive problem formulation will dletgoon three important problems which are
present in the broader field of activity-based niiode In order to come to a solution for the
problems that werlentified above, a research program will be intraetl in section 3. Section 4
further elaborates on this research program. Irittesection, conclusions and expectations for

future deliverables have been reported.

2. Problem formulation

Despite this evolution, due to their complexitytivdty-based transportation models were not
adopted at the same pace by practitioners. Untlemntdy, most Metropolitan Planning
Organizations (MPOSs) in the United States weré¢ ssiing conventional regional models based
on the basic four-step modelling paradigm. For rlede the advantages of activity-based
transportation models in terms of capturing behandbrealism of individuals and their ability to
come closer to an understanding and modelling di’idual behaviour are clear and strong. For
practitioners however, this core concept often ptbto be less appreciated or misunderstood in
the past since transportation planning decisioesganerally based on aggregate forecasts of
demand for and performance of transport facilities.

Another factor which is likely to contribute toward reduced use of activity-based transportation
models is the fact that data that is required ia@tivity-based transportation model are probably
more difficult to collect (i.e. require more resoes) than in traditional four-step models. Travel
surveys, explicitly asking people for their trabehaviour, have long been the dominant form of
data collection within transportation research.démice have accumulated however that travel
surveys under-report off-peak, non-home based tiihort duration (Dijst, 1993). After it has

been proven that data collection based on (ac}ivigry data outperforms a traditional travel



survey in several ways (Stopher, 1992; Claéteal, 1981; Niemi, 1993), this type of data
collection clearly became dominant within the reskadomain. However, the drawback of
activity diary data assumes a somewhat increasediatnof diligence to fill out and provide this
(more detailed) information. Currently, in the WdtStates, it is the experience of most travel
survey firms that response rates of the order gb&@ent are about as good as can be obtained.
There are several recent technological enhancenteattdhrave the potential to ameliorate these
methods of data collection and that, at the same,tiprovide ways of collecting long-term
datasets. A problem which is also present in foep-snodelling approaches is the difficulty to
collect detailed and long range data. It was alyeaddenced in previous studies that the number
of activities that were reported during the secday of a two-day lasting data collection effort,
were significantly lower than they were the firatyd Zwerts and Nuyts, 2003).

A third problem in activity-based approaches isatedl with their model formulation. While
activity-based transportation models have the piateto lead to more realistic and accurate
predictions, a lot of these models still heavilgde on the static correlation between observed
travel behaviour and explanatory variables. Theicstaroperty may not directly hamper
predictive results as such, but it restricts a mbhogough degree of application, for instance in
case something unexpected occurs. An example mapebeescheduling of activities (which
means some activities may be executed in anotlgelesee than originally scheduled, some may
be completely omitted or others may be inserted) thuseveral external factors. Ideally, a
comprehensive model should be able to anticipatiedse circumstances and adapt its behaviour.
Until recently, most of the work in this area ofyolved descriptive analyses (Garlieg al,
1999). Timmermangt al. (2001) and Jolet al. (Joh, 2004, 2003) elaborated this work and
developed a more comprehensive theory and protatypeel of activity rescheduling and re-
programming decisions as a function of time pressépart from these contributions, the
development of a dynamic activity-based transpiartamodel, which is able to incorporate
short-term learning (rescheduling of activities)nigvel and has not been dealt with in other
research efforts. Another aspect of dynamics, wisanly very occasionally investigated is the
effect of adaptation and long-term learning effe@sme research has been done to investigate
the impact of (major) events in one’s personal tife travel behaviour. van der Waerden and
Timmermans (2003), van der Waerdeinal. (2003) and Verhoeveat al. (2005) assume that



individuals reconsider their transport mode chalae to the occurrence of critical incidents and
key events. They identified several possible evesush as moving, getting a driving licence,
starting to work, etc. While most results are qifemat, the incorporation of events in an
operational model, for instance to improve scenamalyses, remains largely unexplored to
current date. In the area of long-term dynamicsetlage two possible ways in which key events
and mobility can relate. The first branch assurhasthe occurrence of a key event will trigger a
process of reconsideration of current behaviourthia perspective, travel behaviour is often
considered to be a habit. In order to break a halmitconditions need to be met: (i) a change to
the situational context and (ii) behaviour beconmmgre conscious and deliberate. As key events
often meet these conditions, they can be held resble for influencing travel behaviour. For
example, when a person changes jobs, he decidakadhe bus to his new work location instead
of commuting by car as he did to his previous jalthis case, transportation behaviour changes
due to the occurrence of a key event. Howeverspart behaviour can also cause a key event to
happen. For example, a person commutes to hisrtyote by train, but actually he would like to
go there by bike. Therefore he will search forla\yhich is located closer to his residence or he

will think of moving closer to his job location.

3. Overview of the research program

In order to come to a solution for the problemg teare identified above, a research program has
been initiated that has four main workpackagesaw/s in Figure 1. The aim of this section is to
present and introduce the main parts of the resgaagram, the more detailed subtasks of each
workpackage will be described in section 4.

First of all, the project will initiate a survey slgn method by introducing the use of computer-
aided instruments (a hand-held GPS-based loggistesy and computer-aided software) to
conduct travel behaviour surveys. It is difficuit évaluate what the influence of hand-held
computer-assisted information systems is on thecems that were outlined above. Some
researchers have argued that data collection iigdéed, while others state that it is experienced
as an additional burden. However, it remains indsble that electronic data collection yields
information of higher quality. This was evidencaderweij et al. (1987) and in Kalfs and Saris

(1997). Especially the fact that advanced rulesiéda quality control can be implemented in this



type of data collection, contribute to this. Thepagach also seems particularly well suited to
collect more detailed data (for instance shortsyrignd long-range data; both are more
problematic in traditional data collection effortss identified above. Section 4.1 furher details
upon the data collection workpackage.

Workpackage 1: Data collection

Task 1.1: Specification of
. —
n the survey design . S
Task 1.2: GPS, Mobile and Design specificatior
computer-aided survey «—

Workpackage 2: Specification of a dynamic
activity-based travel demand model

Short & Long

Task 2.1: Travel behavior dynamics bas Term Dynamics

on learning

Task 2.2: Travel behavior dynamics bas
on short-term adaptation

Task 2.3: Synthetic datasets

PDA Travel informatio

Local informatiol

N Task 2.4: Development of a prototype
Dynamic Activity <
Based Transportation
Model

!

Workpackage 3: Transition from conventional
four-step modelsto Activity-based transport models

Task 3.1: Transition from conventional four-step
models to Activity-based transport models

Input emission model, Prototype Monitoring System

'

Workpackage 4: Valorisation

Task 4.1: Valorisation

Figure 1: Overview of the research program, diviohed workpackages
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Secondly, due to the fact that several modelststgivily focus on the static correlation between
observed travel behaviour and explanatory varialdedynamic activity-based model will be
developed. As identified in the previous sectiohe tstatic property especially lacks the
possibility of short-term adaptation and long-titearning during the implementation of the
activity schedules. The development of a dynamiivi-based transportation model, which is
able to incorporate learning may provide a soluti®@ection 4.2 describes the second
workpackage in more detail.

Third, once such a dynamic model has been develagpgutofound evaluation and transition
process will be implemented to facilitate the chemger from the conventional and currently
used four-step model in Flanders. As mentionedrbefilie latter models base their short-term
predictions on individual one-way trips made duramg peak hour, they lack the interaction with
other trips, with the household features, with sppatnd temporal characteristics and with the
underlying travel behaviour (McNally, 2000). Whitee core concept of activity-based modelling
is well appreciated and understood by practitiongrs increased complexity often hampered
their application in practice. For this reasonacpss that guides practitioners in this transition
phase is needed. The same exercise has been ahdutite United States in a number of cases,
where practitioners afterwards acknowledged thdiviacbased models can be especially
attractive for practical planners in view of thelirect linkage to the actual planning issues
(Vovshaet al, 2003).

Finally, this high-end research program has a gtroalti-disciplinary character and offers plenty
of opportunities to address additional spin-offiaties and research questions. The multi-
disciplinarity of this proposal is reflected in alerisation workpackage which main task is to let
several actors of the target sector become invoiuetie execution of the project. The target
sector consists of representatives that are sdlécie the “mobility” and the “environmental”
sector. In addition to this, both a user commitiad a valorisation committee have been created
that are responsible for the dissemination of ttiengific and technical results that come out
from the different tasks of the research project fam the valorisation of this knowledge towards

a broader range of application domains.
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4. Detailed description of the wor kpackages

4.1 Workpackage 1: Data collection

The data collection workpackage consists of twdasks, i.e. first, a specification of the survey
design and second, the implementation of both ailmaurvey through a Personal Digital
Assistant (PDA) with GPS technology and an integfatomputer-assisted information system
that ensures enhanced data quality (Areetzad, 1999).

With respect to the first subtask, a feasibilitydst has already been carried out at the current
stage of the project. The study describes how #ta dollection should be effectuated, using
innovative devices. Several methodological isseeg. (phrasing of the questions, sample size,
sample origin, sample clustering,...) have been dsed. To current date, a number of these
decisions have already been implemented or wilifggemented in the near future. The main
decisions involve the sample size of the study, ctvhshould include 2401 households.
Approximately one half of the sample will receivé®BA-module; the other part of the sample
will be questioned by means of a traditional paged-pencil method. This choice enables us to
carry out comparative studies with respect to tekabiour of both target groups in terms of
response rates, experience, etc.. The householtisbeviselected using a stratified cluster
technique, which ensures a geographical and spdisfibution in the sample which is
representative for the study area of Flanders. Sihveey will ask the members of the selected
household to fill out a diary and to report resaligd) decisions (the reasons for rescheduling are
reported as well) during a one-week period. In cangon with other activity-based studies, the
survey period is particularly long, especially onwbination with the high number of households
that will participate in the survey. Finally, ddéai cost estimates have already been made and a
description of logistics and needed CATI-suppo#d aurrently being investigated and will be
reported in the study as well. These and othergdespecifications will be used as core
information in the second task of this workpackage.

The second task involves the design and implementaif the data collection module. In the
past, desktop computer-assisted data collectiols teere used for filling in scheduling surveys
which provided activity-travel diary data to resgaers who worked on activity scheduling and

execution. However, existing systems such as CHAB&E REACT! are not able to trace the
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actual activity-travel execution due to their mahitonstraints and were already criticized due to
this limitation in a study by Zhou and Golledge @2). In order to solve this problem, one might
think of a Personal Digital Assistant (PDA) with SRechnology for enhancing the data
collection tool's mobility. The potential advantagef using a Personal Digital Assistant with
GPS to supplement travel survey data collection rarmerous: (i) when using a desktop
computer-assisted data collection tool, the respotsdhave to remember the exact locations of
their start and end positions, whereas with a POth WPS, trip origin, destination, and route
data are automatically collected without burdenthg respondent for the data; (ii) as the
respondent may forget to report an activity trimother advantage exists in recovery of
unreported trips, as all routes are recorded;d@gurate trip start and end times are automaticall
determined, as well as trip lengths; (iv) the GR&dan be used to verify self-reported data and
(v) both the data entry cost and the cost of pred post-processing the data, constitute a
significant share of the total data collection og&chanet al, 2005). Fortunately, both can be
reduced to a minimum with computer-assisted forfndata collection, for instance in the post-
processing stage or simultaneously during the oapaitation phase in the PDA module. The
evaluation of a Personal Digital Assistant (PDAYhWGPS technology has only been rarely
evaluated in the context of transportation reseatdhthe topic is gaining increased attention in
recent years. Two examples are the semiautomatec adlection device that is used in the
Lexington Travel Survey (1997), and the computeseloiaintelligent travel survey system that is
used by Resource Systems Group, Inc. (1999), whssgd interactive geo-coding and other
intelligent functions that can be provided by GiSréduce the reporting burden on the survey
respondents. Similar functions are planned to berporated in the device that will be developed
in this project. The system, which will be develdger a Pocket PC, conceptually consists of a
Graphical User Interface (GUI), a GPS logger, adatucture (Activity Diary & Household Data
and GPS Data), a data quality control module (Datagrity Checks), a Trip ldentification
module, a GIS module and a Communication module.

Computer-assisted data collection tools also hagetlvantage of data quality control. Indeed, a
computer system can easily check for anomalies @modhpt the respondent for additional
information. Errors that report activities where theginning hour of an activity is later than the

ending hour, activity locations that do not seenexast and many others can be easily checked
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by the Data Integrity Checks module. More advaraagd consistency and data quality rules will
be implemented in the system. Previous researchal@ady reported in (Arentzs al, 1999)

but it was never applied and tested by means oDA Bystem in travel behaviour research.
Besides this, the collection of spatial informatisroften also facilitated in PDA and computer-

assisted forms of data collection.

4.2 Workpackage 2: Specification of a dynamic #gtivased travel demand model

The aim of the second workpackage is to explore aoactivity-based transportation model can
be developed that is able to incorporate (shomtadaptation and learning) dynamics. To this

end, the second workpackage has been dividedontodifferent subtasks.

4.2.1 Travel behaviour dynamics based on learning

Given the fact that travelers’ information is liett, imperfect and often biased, their day-to-day
decisions rely on the experience of previous clwid®y repeatedly making decisions, an
individual acquires knowledge (learns) about higimmment and thereby forms expectations
about the attributes of the environment. Becausedividual does not know which choice is
best, it is in his interest to explore differenbwes in the beginning and become involved in
more goal-directed behaviour at a later stage.aly e important from a modelling perspective,
to try different choices occasionally and attachigher weight to more recent experiences,
compared to experiences a longer time ago. Twerdifit theoretical foundations can be given
for this specification. The first argument is rethtowards the reinforcement learning literature
(Kaelbling et al, 1996), which states that it makes more senseeightv more recent outcomes
more heavily as more recent experience may promidee reliable information. The second
argument is related to the theory of memory retentfAnderson, 1983), which states that
memory is perceived as a decay parameter. In tsiegigument, the definition of time relates to
previous experiences, while in the second argurtier® depends on clock time. Some of the
work relating to learning has been conducted by-Bkina et al. (1991), Axhausest al. (1995),
Nakayameet al. (2001; Nakayama and Kitamura, 2000), Polak andi€tele (2000).

One of the most advanced conceptual models to lasebeen developed by Arentze and

Timmermans (2003), who developed a model of legraimd adaptation in activity choice, where
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memory and search play an important role. Indivisiexplore choice opportunities through
search and keep a memory of cumulative reward arshment based on the implementation
experience. The learning mechanism that is propasellides a reward function that simulates
good or bad outcomes of the implemented actionglie function that integrated the rewards
received in the past to assess the current valae attion, and a policy that defines a choice of
an action given a perceived state of the enviroraed action values.

All these proposed methods attempt to predict aghan the implementation of activity-travel
patterngn response to some external sour&e mentioned previously, the occurrence of aitic
incidents and key events may be an example of anaxternal source. Several key events may
be investigated in this manner, but an obviouslganant event is a change in residential, work
or educational location (“moving”). However, alsther events such as a change in household
composition, car availability or household incomaynalso contribute to a new environment that
needs to be “learned” by the respondent. Theramigla opportunity to further elaborate the
conceptualisation of adaptation and learning inaadportation context. Moreover, most of the
models focus on an isolated decision dimension @mcdot account for the impact on the
complete activity-travel pattern. Furthermore, @p@nal models are still seriously lacking.

As part of this workpackage, we will therefore depemodels of learning in transportation
settings, using Arentze and Timmermans’ concephaalel (Arentze and Timmermans, 2003) as
a starting point. We will assume that by implemegtactivity-travel patterns individuals learn
about their environment and also experience thdtsesf their actions. On the one hand, this will
reduce the uncertainty of their perception and Kedge of the environment, on the other hand
they can strategically base their new decisiongpast experiences, using a mental model. To
move this area of research from numerical simutatim empirically estimated learning models,
we envision conducting interactive computer experita in which subjects are confronted with
(1) feedback to their choices, and (2) informatadrout their environment. The nature of this
feedback will be varied such as to accommodateerdifit degrees of error, bias, and
nonstationary environments. The series of repeatedsurements will then provide the input

necessary to estimate the parameters of the lepnmadels.
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4.2.2 Travel behaviour dynamics based on short-tefaptation

In comparison to long-time learning, though stithited, more work has been done about short-
term adaptation based on within-day reschedulinge ©f the major problems in individuals’
scheduling is that people frequently want to doeribian they are able to do given the limited
amount of time that is available. To solve conflid a short-term, individuals may consider
several strategies such as re-sequencing actjvd@apressing activity durations or changing
priority. In some of the work by Géarlingt al. (1999), it is indeed stressed that anticipatee tim
pressure is an important factor controlling thegérency of activity scheduling and that it is an
additional factor constraining the feasibility othgdules. Doherty and Axhausen (1999)
suggested another conceptual model of schedulingvbaur. In this work scheduling is assumed
as a multi-stage process, which distinguishes tweutine scheduling decisions and short-
term, impulsive decisions. Again, probably onelef most advanced works has been proposed
by Joh, Arentze and Timmermans (Jthal, 2003). The work proposed is quite comprehensive
since it allows modelling the dynamics of activigheduling and rescheduling decisions as a
function of unexpected events during the execubibactivity programs. Although these studies
are theoretically appealing and key concepts gopated by numerical simulations, this line of
work has not yet resulted in a fully operationald®loof activity rescheduling behaviour.

The aim of this task is to further elaborate timeg lof research and develop an operational model.
To that end, subjects will be invited to completestated adaptation experiment. That is, subjects
will be faced with different scenarios in which yhavill experience some delay/constraint
restricting them to implement their planned acyititavel schedule. They are requested to
indicate what they will change about their plansededule to cope with the problem: speed up,
shorter route, shorter duration, cancel activitg, @ any combination of these adjustments. An
online web-based survey was already developed ealdaed in an initial test environment at
the current stage of the project. This informat®msed to (i) identify different decision styles,
and (ii) estimate the decision tree parametersdbla¢t al. (2003) suggested to model short term
adaptation. Simultaneously, we will start with ecling information about the activity-travel
schedule and about rescheduling decisions usingldtee collection tool that was described in

Workpackage 1 as an alternative way for measuiiogtdéerm adaptation. As mentioned before,
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the system was specifically built to capture sherntn rescheduling decisions and reasons for
rescheduling.

4.2.3 Synthetic datasets

The third task of the second workpackage deals wiehcreation of synthetic datasets. The
research idea which has been conceived in thisisasksimulate a synthetic local travel survey
sample dataset, using the available local inforomain conjunction with national travel (often
trip-based) survey data. Local socio-demographia @& the different city regions are available
from the National Institute of Statistics (NIS). thkeal travel survey data are available from
Zwerts and Nuyts (2003), which are updated on allaegoasis and from Hubert and Toint
(2002). As an additional data source, we will use study “Time Use of the Flemish People”-
financed by the Flemish Community (Policy Orientedsearch Program 97/3/109). For this
study, 1533 Flemish people between the age of d&/&rkept a diary during one week.

It will be examined whether synthetic data thabudt from joining together a different number
of data sources (time use survey, national trawveley data, local information) can enhance the
data that is used in the (dynamic) activity-basedi@h

Important research questions will still need toabldressed to join together the different sources
of data. Obviously, if this process is of valuawyill significantly reduce the costs for local tedv
data collection. To validate the procedure of engasynthetic local data, the travel surveys that
were collected in the city regions of Ghent, Anfwerasselt-Genk can be used as benchmark

datasets.

4.2.4. Development of a prototype

The knowledge of the first three tasks in work @apk 2 is finalized by the development of a
prototype system. This means that the learning etin¢he short-term rescheduling adaptation
model and the development of the state-of-the-athod for producing synthetic datasets are
incorporated as independent modules in the systém.will result in a fully operational model

that is used to read in data, both from the integr#DA system (national scale) and from the
synthetic dataset module (local scale). The toalsed to help practitioners to facilitate the

change from trip-based to activity-based modelstedwer, this tool will enable us to conduct a
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tangible and measurable comparative study usingahee set of data. To this end, the outcomes
of the models will be tested by means of differgobdness-of-fit measures. These measures
remain the same for the dynamic activity-basedspartation model that was built and they were
already implemented in (and can be adopted fromPAibatross’ system, developed by Arentze

and Timmermans (Arentze and Timmermans, 2000).

5. Conclusion

This paper has presented an extensive researchaproghich has been reviewed by several
external referees and announces an important paiteontribution to the current state-of-the-art
of activity-based transportation surveying and niigdge It was outlined in the paper that several
innovative and specific objectives need to be zedliduring the execution of the project.
Consequently, the specific objectives need to tesulh dissemination of the scientific and
technical results, which are steered and contrdiedh User Committee. In addition to this, a
Valorisation Committee has been created to co-atdinthe research output towards a
valorisation of the project results. As a resulgev application domains such as spatial planning,
location-based services or tourism may benefit fibva improved analytical and predictive

capabilities of the model that will be developed.
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