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Modeling Cooperation in Activity Based Models 

 

Activity based models predict the daily agenda for each individual in a synthetic population in order 
to predict the travel demand. This microsimulation is aimed at evaluating effects of travel demand 
management (TDM) measures. Several techniques are being used: s 

ome of them use patterns detected in surveys and associate them with person and household 
characteristics. This results in statistics distribution functions that are used in MonteCarlo type 
simulations. The behaviour of the synthetic population corresponds with the one for the real 
population as far as a set of marginal distributions is concerned. The intention behind the behaviour 
recorded by the surveys however is not captured. Hence, it is difficult to estimate the reaction of 
individuals to specific TDM measures. 

Furthermore, most (if not all) operational models consider individuals to act mutually independent 
except for sharing resources and needs within the household. Timing constraints however, often 
occur from cooperation. 

 

The focus of our research is on the scheduling process performed by cooperating individuals. On one 
hand, the aim is to model the decision process itself as opposed to modeling the outcome of the 
decision process. This technique should make activity based models more suitable for TDM effect 
analysis since the relation between the inputs (state and context of the individual) and the output 
(effect of a schedule decision) can be modeled in a more accurate way. Example: a mode selection 
for the next actvity to execute can depend on the timing of a specific activity later in the day. 

 

The aim is to build a scheduler that can handle cooperation between people and that supports 
multimodality. Scheduling decisions will be taken during schedule execution: i.e. some travel and 
activity attributes will not be fixed at the beginning of the day. Both multimodality and cooperation 
result in combinatorial problems when evaluating alternative schedules. My research focuses on 
finding feasible approximate solutions to scheduling problems where cooperation is involved. 

 

A first concrete experiment is used to estimate the problem size. A global web-based matching 
service for carpooling when commuting has been specified. Candidate carpoolers register their 
intention to carpool and their search for partners. The service combines trips that are suitable for 
matching and advises their owners to negotiate. The success probability for the negotiation shall be 
maximal in order for the service to be effective and trusted. This results in a star cover problem in a 
graph; this has been shown to be NP-hard. Furthermore, the graph characteristics change over time. 
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Schedules predicted by the FEATHERS activity based model are used to build a graph where the 
nodes represent the trips to combine in carpools. In order to estimate the computational effort 
required by the matcher, network characteristics have been calculated. 

 

In a second case, evolution of carpooling agreements over time is studied by means of an agent 
based model. This model can be used to exercise the global matcher mentioned above. Schedule 
adaptation mechanisms are defined. The initial solo-driving schedule is to be adapted in order to 
cooperate. Pairs of trips are selected for cooperation based on similarity measures. Negotiation 
between two or more agents to form a pool is modeled as well as time and reputation dependent 
pool adhesion. The simulation aims to model long term relationships and cooperation. It models all 
details of the decision process that leads to carpooling (a special case of cooperation). The model will 
be used to investigate the relation between schedule flexibility, household income and the ability to 
carpool. 

 

Finally, a scheduler is being designed. Instead of predicting all activity attributes at once, constraints 
for activities (order, time periods, locations, cooperation) will be predicted along with the activities 
to be executed according to a needs based concept. The decision process is to be modeled, not the 
outcome of the process. The reason for this is the required TDM sensitivity. Activity planners and 
schedulers that rely hard on patterns found in surveys without taking into account the intention of 
the individuals that lead to the observed pattern, risk to be insensitive to TDM. The intention of the 
individual and the constraints imposed by cooperation are essential to explain the final schedule. 
Because each individual has private intentions and cooperations, an agent based model is required. 
Each agent is assumed to optimize utility individually over a limited time horizon thereby negotiating 
with other individuals about cooperation and about (individually) executing tasks to resolve shared 
needs. The purpose of the research is (1) determining models for schedule adaptation in order to 
comply with spatio-temporal constraints (e.g. induced by cooperation or EV charging) (2) finding out 
the mutual effect of cooperation on the impact of travel demand measures. 

 

 


