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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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line shows the carrying capacity of the area.[13].
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Fig. 6: Example of the network structure generated by MERCURY model using different parameters. The top row indicate a

network of sites with the traders located on the edges of citcles as red points. The bottom row shows the same networks but
nodes represent traders and the traders' social network[17].

35 Lalik 5 QU ,5k e (bl s lo )3 05 s
b Lo Jliw it (SaSly 5 95 o oS
Sy S0 Sy &S Sloj adllas pl polul r rioren
3 et Jlas 3l 95 ol > 85 oy ol Jlaw
{7 Js) col aBly 558 glgl S5
U5k s sl asdllan ol (cloazil, ol
5 ke eS)bie o5 Gl Jlaw A5 55 o S5
Glio 8 oSl g)low (slaodld 4y b pind Cudgaxe
O i Al i |y Al ol bl (glaasdl 4
L oadigjldnd Jos 3 Jlhow (SaSTy coals
2 OB 5L ol &S cawl Sloj sl il slaasly
O dm 358 B )il g ds ply g0y STy
Cuadl aslllas pll[15]0m gl 5L ,0 Lold 4 S
1 Vgane 45 md 0 JUi |y ron Lol g ad s
aS coib Hledl aob Lol aias o &y (64 zolg>
S93 > oS adllae S (gl ol il slaosls
s (B SasS b S slajped diile (glabogns
C.5 Jgie anlls ol 5| el b &S glaoeyss Lo
Sl S5 48 Sy s e o5 cud )
B e plgsar b Jlelay slausls J8 Jlew sy
0559l ol (o g o380 oo L ()b
Ot Sm nlpli sl 039 Jliw 09l Mg Lo
sl ysSb (i SUS )LS (5)9-5 50 055 ) 2pgkiwd

s Lol VL Cood dy aay (Sl g S 0,535 diore
Ol Jie (1l 0 a8 sl puie Al (39,8
L gl aSewl oMbl ol 9 (UL ole LS
o 93 pl )3 s doul b [15]4S oo Al (5005
355 oy JUe (ST 9 @jg lagll (g e
oS ool (65 U5 53 e 5 50 slaygSh
ololiss |y 5551300 e Lo d (aolisisly (slmaly
child dn aS 0 g Glgie Cpgend ge
ol 05 0138, g i adllandyge (sl Jliw
d91 ol del Cawd 4 Jae oyl s 5l oS (glasess
S8 (bt loodls 4w yiod lie 5D gl &5
S99 Jlbw £95 ke (nl grog 0 & (os Sl
2 )b laodly yxio S )leds Cawl duils o)l
ol el il 4305 (61 o Jlas S5STyy 5 i
039 fho dsgedne o )3 by Jlbw £95 g9y 2 e
S EoiS A d2)d VL (g9) g peite el ol
Syl E95 42 )3 (p S 5 A5 e by Jlhw dsgece
Siosey ie SRl S s i1yl 329 41 )
b i Lo Jlbw g5 5 (SWSTy lil <8 lie
230 e L L Canidg 4 o oyl 45
N 9 S )lde Glie (Ll L ol duslie LB
S35 3550 > GUI L s sl g lik o
o 3 Gty Ll 8l al3al s g55 5 (S5,

19V yliwwli g Jlgr (Jgl 6l (o ylg> Jlw | VA

. - . @
bsbglint J> gl 3328 9 g0 ole Jdo 214b /50080 9 31 olo 9 ces il
(hadhyeg atc)


WWW.SID.IR
WWW.SID.IR

LU . .
\SRMULUL? Ry liwl s g ju swlilad g

OS5 48 S liabl b o5 ool gl 0
P - u,..al_: )9xe Jnl.c JJ..o S il 3)5[’;4»5

obejl g eanny SO (oS ISh 1y, ol ibie
g dallae il ol L adaly 15 oa iz e (claaus
hnals S o b S IS5 (slngS 5 Loty S 3
Joole (gilw i (galuwgds 4 b ioloil 5 il
A 6 e SaS &S el gk g ol ale ygo
2Bl il (Y o BN 4 (3390 (g
5 SBLS )lfle s (il il g 34855390 £9:590 5
e sl D)lge 05 3l ] s giaaly b 4 laus
G55 5 gedrge ()5 Sl yeome Jolo (giluJse
el plooigrm oz ! Gy orda 5 SS90

b aslyp bl b 4 jlale dllie oy &S

Cuigicst
S, ‘L;)‘L»BT Jeo yudy adlles (glys )
https:/ /www.openabm.org/model /2222 /version/2
/view (Stonedahl & Wilensky, 2010, Axtell et al.,
2002, p. 7275-7279, Swedlund et al, 2015, p. 40-42,
see also Epstein, 1999, p. 45.
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