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Abstract

The aim of this paper is to consider what constitutes agent-based modelling (ABM) and how this can
relate to archaeological reasoning. The development and construction of ABM models is an essential
prerequisite for most archaeological reasoning. Both directly and indirectly, archaeologists are making
extensive use of ideas and methods in applications that derive from archaeological, anthropological as
well as ecological and behavioural theories. Technically before the development and wide spread use
of computer soft wares these applications run statistical methods and are almost as varied in kind as is
their quality. In applications, archaeologists today are concerned with developing or applying a model
through using ABM idioms as the means for expressing relationships thought to characterize the data
in question as ABM thinking is concerned with the conceptual system for which the model is
constructed. The notion of an ABM model as a means to draw out what must be true in a
hypothetical system through using and manipulating symbols to convey and represent concepts and
properties which has been most extensively developed in the axiomatic method. Since the last decades
of the twentieth century onwards there has been a rapidly growing interest in implementing agent-
based modelling (ABM) in archaeological and anthropological studies. The biggest advantage of such
model is creating an artificial ancient society and populating it with autonomous agents who live on
spatial landscapes. In such models agents have been given certain rules of behaviour that define their
way of interacting with their environment and with each other. The rules and behaviour of the agents
are described by the modeller and most of the time they are stochastic. But they can also be defined
based on real archaeological data and certain factors can be parameterised to test the authenticity of a
hypothesis or to find out the reasons of an emergence. Emergence refers to the nonlinear relationship
between multiple heterogeneous components and their interaction in their environment. Nowadays,
emergence is an interesting topic to philosophy and science ranging from physics and chemistry to the
social science and humanity. Our society is a good example of emergence. The creation of a society is
the result of individuals’ interaction that in return influences the behaviour of those individuals. At
first glance, it may seem very coherent and well integrated, but in fact it is made of a complex system
in which each of us, as a component, interact with our environment through our acts and decisions. It
might imply that knowing the laws of a society enable us to predict the behaviour of its components.
However, even using the most scientific methodologies may not be resulted in a reliable prediction. In
fact, in a complex system like a human society each component, depending on their authorities, may
take decisions that result in completely different outcomes. Simulation technology is a powerful tool
that enables us to predict human behaviour and decision making defined parameters. Two main
potentials of ABM and simulation in archaeology are theory building and hypothesis testing. This
paper is an introduction to the design and application of agent-based modelling and the analysing
methods of such systems for archaeological purpose.

Keywords: Agent-Based Modelling (ABN), Simulation, Net Logo, Archaeological Hypothesis,
Archaeological Reasoning.
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Fig. 1: Data analysis tools in archaeology are effective in finding patterns, but they are unable to test different scenarios.
Simulation in archaeology makes it possible to construct a conceptual model of the past interactions and compare the
generated data to the real archaeological records|2].
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Fig. 3: Anasazi model simulated in NetlLogo software[11]
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Fig. 4: Right) the model represent the difference between the simulated and historical settlement patterns in Anasazi Valley.

Each point represents a household. The model on the right side is based on the real data and the left side model is the
simulation of the year 1444. In both cases, agents wete settled closed to water sources and fertile lands [12]

Left) the results of the simulation based on the defined parameters. The blue line indicates the number of households

simulated by the model and the red line represents the number of households estimated by archaeological data. The green

line shows the carrying capacity of the area.[13].
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2002, p. 7275-7279, Swedlund et al, 2015, p. 40-42,
see also Epstein, 1999, p. 45.
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