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Abstract

Agent-based models are computer simulations for studying and experimenting on the dynamics of 
collective phenomena that emerge from the interaction of individual social actors and institutions. 
Within the FOSSR project for an Italian scientific open cloud, we aim to provide an automated service 
to initialize agent-based models representative of the Italian population. Our goal is to provide 
algorithms for detailed reconstruction of synthetic populations from data of the FOSSR research 
meta-infrastructure. 

Key Objectives

• Social simulation studies the emergence of collective 
phenomena through the interaction of virtual agents that 
replicate human behaviours, cognitions and goals and 
that can adapt to their environment

• Our goal is to develop a Software as a Service (SaaS) in 
the FOSSR open cloud for the initialization of simulations  
representative of the information stored in the cloud

Agent-based Modelling
Method to build artificial societies and study the emergence of 
collective phenomena from the interaction of agents

Long-term objectives
Synthetic Populations

Conclusions

• The Iterative Proportional Fitting is the archetypal 
technique for extraction of synthetic populations from 
aggregated and independent sources of information, as  
it can be in the FOSSR open cloud

• We will provide algorithms to its extension for different 
type of data and requirements of users

Impact

• Synthetic populations enhance the potential of agent-
based  modelling for policy testing and social research 
where intersectionality of demographic attributes need 
to be considered

• As part of the FOSSR open cloud services, the extraction 
of synthetic populations will be easier to integrate with 
other innovative methods for data collection and 
knowledge extraction for the social sciences
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macro constraints
(density population)

macro outcome
(convergence to segregation)

individual cognitions
(mild neighborhood preferences)

individual action
(random relocation)

Iterative Proportional Fitting

• Equivalentt to 
raking in statistics

• Computing joint 
probablities from 
known marginals 
in the population

• Estimating 
weights for each 
cross-category

• Target: 
Total Absolute Error ≈ 0

• Validation of IPF algorithm with ISTAT 2022 
data on gender and age distribution in 
Italy

• Synthetic populations can enhance the 
specifity of behavior based on the segment 
of the target population they represent

• Trhough REST-API 
users will be able to 
select data from the 
FOSSR cloud server 
and run several  
algorithms for the 
extraction of synthetic 
populations

• Artificial societies where 
virtual agents replicate the 
socio-demographic attributes 
of the target population

• Synthetic reconstruction: 
computation of joint 
distributions of the target 
population integrating different 
sources of information

example of spatial segregation
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