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Validation ???

Accuracy to represent « outside world »
(fitting to data) 

Or
Help to understand general dynamics

(model of micro-macro link)
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Aims of M2M workshop
• The first model-to model workshop’s aim was to 

increase the transfert of knowledge (model and 
results) in agent research -

• Following model-to-model workshops were set 
up with a view to gathering work on comparative 
analysis of social simulations. 

• 3 workshops where participants provided 
methods and examples to stop “working on your 
own model”

• http://jasss.soc.surrey.ac.uk/6/4/11.html
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Sensitivity analysis
Simulation results can be sensitive to parameter settings 

of the corresponding model and especially to the 
algorithm used to model the agents’ behaviour. 

This is part of the internal process for knowing the model. It 
is a necessary step, considering the number of 
parameters usually at stake.

Note: reading papers for conferences, one can note that 
this is not always achieved.
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Sensitivity analysis
 Izquierdo et. al. 2007: mathematical analysis to study sensitivity in 

their social dilemma model. Replication of Flache model. 
Different learning rates (fast > reach asymptotic results) and the 
introduction of stochasticity (destroys predictible equilibria)

Takadama et al. 2007: study the rationality of agents: internal logic + 
global behaviour. Comparison with human subject experiments. 

Kluver and Stoica, 2003: Cellular Automata, Neural Networks and 
Genetic Algorithm implemented in the same framework (following 
tradition, they are used in different . Here they succed in 
converging to the same global model.

Janssen and Ahn, 2003, 2006: Analysis of the influence of the 
learning algorithm / attempt to fit to data from experimental 
economics, so that to “evaluate the validity” of different 
algorithms. WA, fictitious play, learning direction. Results not so 
positive. 
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Cross-paradigm comparison
• MABS can be used to better understand existing 

models by implementing agents following such models 
but relaxing previous constraints (ie homogeneity) [Vila, 
2007 – in Bertrand competition reproduces analytical 
results]

• Social simulation models are compared with models 
developed in alternate paradigms, e.g. equilibrium 
models, or social theoretical models. (economics and 
game theory) 

• KISS vs KIDS: choice between building a very simple 
agent model that can be compared to a formal analysis 
but contributes little understanding to empirically 
observed social phenomena, and a more applicable 
agent-based model that includes a lot of heterogeneity 
and learning but is far from tractable analytically. 
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Cross-paradigm comparison

• For example [Edwards et al. 2003] align top-down with 
bottom-up models: : develop innovation diffusion (Young 
1999). The equation-based model provides an 
explanation (local maxima and hence attractor basins of 
the agent model. if more than one attractor, the equation-
based model (being deterministic) gets trapped in the 
minority basin, whilst the individual-based model would 
eventually escape from this to the principal attractor due 
to is stochastic nature 

• Vriend, 2000 (out of M2M): “local learning vs global 
learning” - Cournot  -Nash equilibrium vs Walras. (global 
= social comparison learning)
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Replication / aligning
• Replication: Rewriting models that others have described in papers 

so as to understand them more deeply and reproduce the stated 
results (Axelrod 1997). check if the same theoretical model gives the 
same results

• « aligning »: check if models that are supposed to give same results 
do so (Axtell et al. 1996) 

• accept the fact that we are closer to experimental science than 
formal one

• Edmonds and Hales 2003: "tags" model (Riolo et al. 2002) re-
implemented on different platforms and aligned (or docked) their 
models before comparing their results with the previously published 
results. "double" implementation >> single re-implementation. 
However, the process of duel implementation helped to uncover 
inaccuracies in the original interpretation placed on the model by 
Riolo et al. Indeed they claim to have invalidated the central claim 
the model was published to support. 
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Replication
Rouchier 2003: re-implementation of Duffy and Ochs (1999) which is 

an agent-based version of a model proposed by Kiyotaki and Wright 
(1989). Suggestions concerning reporting simulation work, including: 
– Algorithm: when the main hypothesis is about learning, it would be useful to 

have adequate data about the knowledge of the agents and its evolution in 
time, so as to be able to judge the degree of misrepresentation and its 
importance; 

– Results: it would be useful to give more detailed lists of individual 
behaviours (not just averaged data) so as to be able to compare processes; 

– Results: it is essential to give a genuine description of the dynamics of the 
model, with different indicators (and not just the one that is most central to 
the issue) so as to help the aligning of future models and aid the 
comprehension of the logical processes in the system.

Problem of 
– understanding
– trust
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Multi-scale analysis, abstraction, models 
of models

Quality of results? what is the result? added value? 
generality?

•Models are compared at various spatial, organisational or 
temporal scales, sometimes using a simple model as an 
abstraction of a more complex one. 

•Abstraction is important to the social sciences, 
particularly where different case studies can be 
abstracted to grow models and meta models that can be 
exploited to develop more general theories (Przeworksi 
and Teune 1970; Cioffi-Revilla 2002). 

•General issue in MAS (Gilbert): several models can give 
same “results” (depending on indicators, of course) > 
how do you differentiate among them?



20/09/2007 Juliette Rouchier - GREQAM - 
Ecole thématique Lalonde

Taxonomy and classification
Taxonomy and classification are often known as 

“systematics” in other fields, such as biology. Here 
models are grouped into common classes. This is a 
potentially fruitful line of enquiry, as yet little explored in 
social simulation, particularly if certain classes of models 
can be shown to have specific expected results. 

 However, the systematics of complex models such as most 
social simulations (which are dynamic, depend on initial 
conditions, and usually have a large number of 
parameters) is difficult to achieve through intuitive 
reasoning alone 
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Taxonomy and classification
Cioffi-Revilla and Gotts (2003): TRAP2 class to analyse two 

models: GeoSim, a model of military conflict and FEARLUS, a 
model of land use and ownership change. 

Grimm 2006: ODD http://www.ufz.de/oesatools/odd/
e c o l o g i c a l m o d e l l i n g 1 9 8 ( 2 0 0 6 ) 115–126 117

Fig. 1 – The seven elements of the ODD protocol, which can
be grouped into the three blocks: Overview, Design
concepts, and Details.

the authors have altogether been involved in the writing of
more than 200 IBM-based papers.

We agreed to test and refine the standard protocol proposed
by Grimm and Railsback (2005) by applying it to our own mod-
els: every author, or team of co-authors, rewrote one of their
existing model descriptions using the new standard protocol.
The set of 19 models used in this test differs widely in scope,
structure, complexity, and implementation details (see Online
Appendix). As a result of the test applications, the protocol was
slightly revised.

Here, we first present the standard protocol, which Grimm
and Railsback (2005) refer to as the PSPC + 3 protocol. The
abbreviation “PSPC” referred to the initials of first four ele-
ments of the protocol (purpose, structure, process, concepts)
and “+3” referred to the remaining three elements. In the
revised protocol, however, the names of some elements have
been changed. We are therefore using a new acronym, “ODD”,
which stands for the three blocks of elements ‘Overview’,
‘Design concepts’, and ‘Details’ (Fig. 1).

Then we present an example application of the protocol,
and summarize our experience with test applications in a list
of frequently asked questions which provides practical hints
for using the protocol. Finally we discuss both our experience
with the test applications and ODD’s potentials and limita-
tions and how it could contribute to further unification of the
formulation and implementation of IBMs.

2. The ODD protocol

The basic idea of the protocol is always to structure the infor-
mation about an IBM in the same sequence (Fig. 1). This
sequence consists of seven elements that can be grouped
in three blocks: Overview, Design concepts, and Details (as
a mnemonic, this sequence can be referred to as the ODD
sequence). The overview consists of three elements (purpose,
State variables and scales, process overview and scheduling),
which provide an overview of the overall purpose and struc-
ture of the model. Readers very quickly can get an idea of
the model’s focus, resolution and complexity. After reading
the overview it should be possible to write, in an object-
oriented programming language, the skeleton of a program

that implements the IBM described. This skeleton includes the
declaration of all objects (classes) describing the models enti-
ties (different types of individuals or environments) and the
scheduling of the model’s processes.

The block or element “Design concepts” does not describe
the model itself, but rather describes the general concepts
underlying the design of the model. The purpose of this ele-
ment of the protocol is to link model design to general con-
cepts identified in the field of Complex Adaptive Systems
(Grimm and Railsback, 2005; Railsback, 2001). These concepts
include questions about emergence, the type interactions
among individuals, whether individuals consider predictions
about future conditions, or why and how stochasticity is con-
sidered. By referring to such general design concepts, each
individual-based and agent-based model is integrated into the
larger framework of the science of Complex Adaptive Systems.

The third part of ODD, Details, includes three elements
(initialization, input, submodels) that present the details that
were omitted in the overview. In particular, the submodels
implementing the model’s processes are described in detail.
All information required to completely re-implement the
model and run the baseline simulations should be provided
here. If space in a journal article is too limited, Online Appen-
dices or separate publications of the model’s details should be
provided.

The logic behind the ODD sequence is: context and gen-
eral information is provided first (Overview), followed by more
strategic considerations (Design concepts), and finally more
technical details (Details). We can help readers understand our
IBMs by always using this structure: a standard protocol that
provides the information in an order that allows the reader to
easily build on their previous understanding. Below, the seven
elements of ODD are described. A template document of the
ODD protocol is provided in the Online Appendix.

2.1. Purpose

The purpose of a model has to be stated first because with-
out knowing it, readers cannot understand why some aspects
of reality are included while others are ignored. Usually, the
context and purpose of a model are provided in the intro-
duction of an article, but it is nevertheless important to have
a clear, concise and specific formulation of the model’s pur-
pose because it provides a guide for what to expect in the
model description that follows. Thus, this element informs
about why you need to build a complex model, and what,
in general and in particular, you are going to do with your
model.

2.2. State variables and scales

What is the structure of the model system? For example, what
kind of low-level entities (e.g., individuals, habitat units) are
described in the model? How are they described? What hier-
archical levels exist? How are the abiotic and biotic environ-
ments described? What is the temporal and spatial resolution
and extent of the model system?

First, the full set of state variables should be described. The
term ‘state variables’ refers to low-level variables that char-
acterize the low-level entities of the model, i.e. individuals or
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Reuse – Standards ?
Composing models where different scales // 

different approaches are inter-related in a larger 
model - the results of one model being used in 
the other 

Outside standard simulation libraries, such as Swarm, RePast or 
MASON, very little of this is done. 

Kahn 2007: Uses libraries of ‘micro-behaviours’ in NetLogo and shows 
how a simulation can be built up, and different micro-behaviours 
compared for their effect on the dynamics of the model. 

Problem of the reusability // supposed to be easy with object-oriented 
programming but lack of documentation. >> Marco Janssen et al. 
2007 Open Agent Modelling Consortium. http://www.openabm.org/site/
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Where is M2M going? 

“Good modelling practices”
“Good social science”
Accumulation of knowledge
Proper description of models
Replicated results for robustness
....
Validation? (help to understand abstract dynamics)

http://m2m2007.macaulay.ac.uk/m2m_programme.html 

http://jasss.soc.surrey.ac.uk/6/4/11.html


