Abstract

Accommodating Household Interactionsin Daily Activity
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One of the important aspects of daily activity gatien and scheduling
that requires consistency concerns the coordinadiad synchronization of
activity-travel patterns of individuals belonging the same household. Several
types of household interactions could be observéiinthe context of short-term
activity-travel scheduling. Household members @tedasks among one another,
make trade-offs between solo and joint activitytipgration, and often facilitate
activity participation for household with restridtemobility. Also, household
members allocate and/or share limited resourcesqammon household vehicle,
computer) among one another.

There has been an increasing realization that shdusehold
interdependencies have to be accommodated expligitthin comprehensive
activity-based models. Regardless of the importaoicthis type of consistency,

modeling household-level decision-making is not all\gdeveloped field,
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especially in terms of modeling inter-personal talkcation, and inter-personal
collaboration in joint activities.

Given this state of the art, this PhD thesis seai$ to explore the
possibilities of developing a comprehensive modwlt tis able to represent
household interaction mechanism in the processiy dctivity scheduling.

The fundamental principal underlying the suggeséggbroach is that
observed household interactions in daily activitgheduling stems from a
Negotiation Process in which household member'sreshnformation, evaluate
the information from their local prospective, anthily come to a decision.

The following research questions were formulateguile this research:

» How can household interactions in daily activity heduling be
conceptualized, taking into account variability behavior and different
decision styles?

» How can this conceptual framework be representedteirms of a
mathematical model?

» Knowing that any model household interactions bedravould necessarily
be complex, how can the parameters of the modettmated?

» What is the best way of measuring the nature ofébald interactions of
activity-travel patterns, taking into account thebedded attributes of

activities?

This thesis reports the analyses that were conduatprovide an answer to
these research questions and the results thatob&amed.

The motivation of this study stems from currentvélabehavior and the
associated intra-household interactions in Casa@ atudy area. Undertaking joint
travel with household and/or non-household membersstitutes approximately
41.3% of all trips (total 21 million. trips arou®dmillion. are joint trips). Further,
the empirical results from the recent two-day atgtitravel diary survey indicate

that across all non-mandatory activity types, nthian two-thirds of all episodes
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are joint episodes, while less than one third i® spisodes ( 65% of all non-
mandatory activity episodes in weekday are joinisages, while joint non-
mandatory activity episodes in weekend day cartstit5% of all episodes). This
reflects a greater degree of inter-personal ana-peérsonal interactions patterns
and task allocation particularly for Cairo peoplderefore, developing a daily
activity and travel schedule model that explicittaccommodate household
interactions for Cairo is necessary.
In order to achieve the main goal of the reseaiwmlr, major research steps are
being set up. First, a comprehensive analyzes askling of the intra-personal
and inter-personal interactions in daily activityddravel patterns of individuals in
Cairo were carried out. This step has thought tovide more insights into
household interactions in daily activity and traeélindividuals in Cairo, Egypt.
Further, the analysis take account of other fackoi®wn to affect the intra and
inter-personal dependences associated with dailivitgcand travel patterns.
Second this study proposes a negotiation mechanfigmusehold interactions in
daily activity planning. Defining the household oé&gtion problem in daily
activity planning and scheduling, the protocol ttiegt household could use in their
negotiation, the strategies that they use whileotiaing and the utility that
individual use to evaluate offers and counter affer

Third, the study presents a behavior agent ardhrecthat is used to
reproduce the daily activity scheduling behaviorimdividuals as well as the
household. The model designed as a multi-agent latron system with a
negotiation kernel agent. The kernel agent is dgex as an evolutionary system
that is proved to be able to model the negotiahenveen two household heads in
their activity planning process. This is demonsidby computational simulations
to analyze various situations of negotiation thae¢ daifficult to approach
mathematically, and proved the feasibility and iapilof the suggested
evolutionary system. Furthermore, the proposedutiamiary system relaxed the

perfect rationality assumption that has been urdécism by researchers. The
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agents in these simulations are not assumed toingletely rational, but rather
they learn by doing, and adjust their negotiatitvategies based on feedback from
interactions with each other. Evolutionary alganth(EAS) are used in this thesis
to govern the adaptive behavior of the agents endbmputational experiments.
EAs are increasingly being used to model societie$earning computational
agents and humans, especially within the field gérd-based computational
economics. As shown in this thesis, EAs can be eftttively for negotiation
learning.

Finally, as a fourth step, a new internet basedséloold weekly activity
scheduling survey (IDASHA), has been developedddresses the problem of
collecting data on the underlying household agtigitheduling process. IDASHA
goes beyond previous methodologies by providing @ama to observe the
planning and scheduling process as it occurs ifityaa the household over a
multi-day period. The survey has spanned the pebemveen March to April,
2009 In Cairo, Egypt. A total sample consisting 45 households has been
obtained. The IDASHA dataset is utilized to veritye model of household
activity scheduling.

In the overall, this research was envisioned asrg important step in the
development of an operational, activity-based, @l@lemand forecasting system
that comprehensively accommodates various intragmal and inter-personal

linkages in daily activity-travel choices.



