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Minoa
— reconstruction using original tools and techniques, as
far as they are known, in order to make the best guess
at the methods, design and capabilities of Minoan ships
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Approaches to modelling

Several approaches all take CITIES (sites for us)

as the core unit.

N
T~
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Network Description

d Fixed distance between sites
may be physical but may include penalties
for land travel etc.

S; Fixed site size = maximum local resources

v, Variable site occupation fraction
so If v; >1 then site needs external resources
— Site Weight (S, v; ) = Site "population’

e; Fractional Edge values 0 <g; <1
g Edge Weights (S, v; e; )

= ‘Trade (mteractlon) going
from site | to site |
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How we describe our networks

» Site Strength =X, (S v; e;)
= Total Trade Going Out

We find the values of site occupation (v;) and
trade levels (e;) that give us the most efficient

use of resources (lowest energy) for given
input of site size (S;) and distances (d;)
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Optimisation of what?

‘Energy’, resources| H

|Isolated sites have . Z SiVi (1_Vi)
i

optimal size v, =0.5

bring benefits

Trade (interactions) —ZZV (dij / D)-SiVi 'eij 'Sjvj

has a cost

]
Increasing ‘population’ | jZSiVi
i

Each trade link Z VA=Y
has a cost +,Ll_ _ S'V'e”
I )
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Efficiency?

Page

Need not be space filling in any sense.

Need not be lowest number of links
needed to connect all sites

(Minimal Spanning Tree).

‘Deliberate Waste’ -

may well favour redundancy to reduce
path lengths, to increase possible
Interactions, to increase resilience to
change.
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Analysis
 Now working with 34 sites (not 19 as before)

e Can not assign parameter values in model from
physical data so make comparisons between

different data sets

e.g. vary one parameter, hold rest fixed.
This represents slow evolution where system remains in
effective equilibrium.

* For any given set of (reasonable) values:
a) can analyse intrinsic parameters
b) can perform further game’ to analyse
properties e.qg. emulate trade in physical
object
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Ranking Method

* This Is equivalent to asking the percentage
of time spent at each node by a random

walker on the network.

The walker chooses to follow a link with probability

proportional to its strength. (Other choices possible).

Google

Hage and
Harary 1991

0.1

0.1
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Quantity vs. Size plots

Rank (a la Google) or total trade in or out of a site
(Strength in, out, both) basically scale with site size.

= Deviations indicate j=0, m=0.5, k=1.0, 1=2.0
1.2 + ¢ Rel.Ranking

special situations ““ | - Rel.strengn

1 - RelStrengthIn 2® i e | .
= Rel.Strength Out S o tagiet
|

i aegeand4 Ariadne Metwork Display iNO60515

input File: aegeand4
output files: outputfaegeanid_w1_1el.0mo.5)0.0k1.012.0s100,0MCr 0|

| 0
0.8 | — Linear (Rel.Strength) |, Ax Malia

model number 1_1 Maonte Carlo Update max edge value 1.0 . K n O S -~

max verkex value 5.0 mu 0.5 iono — 1 1 D O S ]

kappa 1.0 lambda 2.0 distance scale 100.0 Llnear (Rel " Ranklng) * -

hott distance scale 5.0 metric number 5.0 beta 5242588.0 A G O u r n | a

Zera Colour Frac 0.0 Min, Colour Frac 0.1 Relative Vertex Display v
F.2lative Edge Display Influence Range 1.0 {prob=0.5) sites by Size O 6 — .‘ H & x

L

*
PN )
L]
L4

elative Vall

*
R
©
o N
|
> Y
‘0

0.5 0.7 0.9 1.1

Mazximum Site Weight 1,54 IMaximum Edge Weight 1.84 Mazx, Site Out Strength 210
Tokal Yertex Value 43.39 Tokal Edge Yalue 247,22 Tokal Vertex Weight 43,39
Total Edge Weight 339,22




Vary cost of adding a link () (i=0, k=1.0, A=2.0, d=100km)

* As the cost the cost per link p increases, the
most “fragile” links disappear

 Seem to be the longer length links

e These are not the weak’ links

(low value ey, thin, light coloured).

* For these values |=0, k=1.0, A=2.0, the biggest
and smallest sites differ in size by a factor of 3.
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aegean34 Ariadne Network Display 060574

model number 1_1
max verkex value 5.0
kappa 1.0
short: distance scale 5.0
2ero Colour Frac 0.0

input file: aegeand4
aukput files: output/aegean34_v1_1el.0m0.5j0.0k1.012.0s100. 0MCrOf

max edge valus 1.0
jno
distance scale 100.0
beta B38860.5
Relative Vertex Display
sites by Size

Monte Carlo Update
mu 0.5
lambda 2.0
metric number 5.0
Min, Colour Frac 0.1
Influence Rangs 1.0 (prob=0.5)

j=0, k=1, I=2

—e— Site Weight

Relative Edge Display

—s— Site Strength
Distance ML
Distance M2

—x— Edge Weight

(4

Links slowly | .
disappear,
but they are
not always
the weakest
links in terms _

of size _ A ¥
= Large jump in @ stanc

- ]
N input Fi egeandd :, r
B

output files: outputfaegean34_v1_lel,.0m0.7j0.0k1 012.05100.0MCrD)
v1_1e1,0m0.9j0.0k1,012,05100.0MCrD)

Rel

- aegean34 Ariadne Network Display 060514
input file: aegean34
output files: output/aegean
Mante Carlo Update
mu 0.9

aegean34 Ariadne Network Display 060514
input file: aegean34
output Files: oubpUEfasgeands

max edge value 1.0
joo

&1.,0m0.5i0.0k1 01205100, 0MCro|
model number 1_1

T\l

max edge value 1.0

Thax edge value 1.0

distance scale 100.0

modl number 1_1 W= Carlo Update
max vertex value 5.0 Y mu 0.7 joo
lambda 2.0 distance scale 100.0 model number 1_1 Monte Carlo Update
beta 838360.8 max vertex value 5.0 mu 0.8 j 0.0 e e Ve IR E T
lambda 2,0 distance scale 100.0 appa 1.0 Jambda 2.0
beta 838860.8 hort distance scale 5.0 mettic number 5.0 beta 838660,8
Min. Colour Frac 0.1 Relative Yertex Display

kappa 1.0
hott distance scals 5.0

& retric number 5.0
0 Wi, Colour Frac 0.1

Reelative Wertex Display

kappa 1.0
hort distance scale 5.0

metric number 5.0

Min. Colour Frac 0.1 Relative Vertex Display

elative Edge Display

Zero Colour Frac 0.0

Influence Rangs 1.0 (prob=0.5)

sites by Size

Zero Colour Frac 0.0
Felative Edge Display MIrfluence Range 1.0 (prob=0.5) sites by Size
] zera Colour Frac 0.0
n Relative Edge Display Influence Range 1.0 (prob=0.5) sites by Size
L ]
L]
L ®°
L]
s [ 3
= ¥

‘.

II‘-“-‘ Ly
oo ...>: ® &
° o °
0e® 3
|
s ’
nt ““l
ws®

-
L an®
L |
Sagguuunr®
M, Site DUt Strength 12,7

Maximum Site Weight 1,57
Tokal Yertex Yalue 37.53

Max, Site Quk Strenath 15,49
Tokal Vertex Weight 37,53

Maximum Edge Weight 1.46

Maximum Site Weight 1,46
Tokal Edge Yalue 203,44

Total Vertex Value 34,53
Total Edge Weight 226,29

IMax, Site Qut Strength 14,1
Tokal Vertex Weight 34,88

Maximum Site Weight 1.34
Total Yertex Yalue 32.26

yerial College London

Maximum Edge Weight 1,33

Total Edge ¥alue 188.87 Total Vertex Weight 32,26

Total Edge Weight 196.2

>




Interaction Favoured = Large Range in Site Sizes

Largest range In site j=1, m=1, k=1, I=4

. f I x ‘3 - .‘
sizes occurs for large - ]
. v ¥
that is when trade gives "l oy e s T
g ® Rel. Strength g " Malia,
I 0.8 -1 Rel Strength In ¢ had Knossos
great penertits - ¢ e e Golrni
Rel. Strength Out - ournia
< aegean34 Ariadne Network Display iNO60515 - B[] Rh . o |
oiunt';tttfl’i:;:s‘-iziipalujtaf‘;egeaHS‘I wl_lel.0ml.0j1.0k1,014,0s100,0MCr0) (UO 6 o d. S * * .’ .. % .
model number 1_1 Mante Carlo Update i T edlge vallue II.D o I > - : * * n ™
e VEI:;EX V?IUDE o Iamgld; 4D 1] distanc; slcl;e 100.0 —_ > A - < -
hork: distanggascal\e 5.0 metric numbe; 5.0 beta 1.0 I G) *
Zero Colour Frac 0.0 Min, Calour Frac 0.1 Relative Vertex Display | 'S
Felative Edge Display Influence Range 1.0 (prob=0.5}) sites by Size . ]
= [
o s
|
|
&

0.4 0.6 0.8 1
Rel. Site Weight

Max./Min. site size =4.0
]=1.0, u=1.0, ¥=1.0, A=4.0

Maximurn Edge Weight 3.04

Maximum Sike Weight 3.05
Total Edge Walue 247.49

Tokal Yertex Value 65,46
Toktal Edge Weight 523,37
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Site Size Hierarchy

e |Increased benefits or lower costs for trade
(Interactions) needed to bring wider distinctions

IN Site sizes
largest/smallest size ~ 4

 Still no larg
macroceph
(big head)
no Zipf-like
size/rank
distribution

— Alter site
term?
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Making

e More lin

Ks and larger sites

Trade Benefits Greater

— Increase A

« Same shapes as before when changing trade costs

— robustness of predictions

aegean34 Ariadne Networl

input Fil

Mante Catlo Update
mu 1.0
lambda 2.0
metric number 5.0
Min. Colour Frac 0.2

model number 1_1
max vertex value 5.0
kappa 1.0
hort distance scale 5.0
Zero Colour Frac 0.1
Absolute Edge Display, Max 3.0

asgeandd
output files: outputfasgean34_v1_lel Oml.0j1.0k1,012,0s100,0MCr0|

Influence Range 1.0 {prob=0.5)

input File: asgeans4

max edge value 1.0 ber 1_1 Mante Catlo Update
i Lo ex value 5.0 mu 1.0
distance scale 100,0 bppa 1.0 lambda 3.0
beta 1.0 hce scale 5.0 metric number 5.0
Absalute Yertex Display, Max 3.0 jour Frac 0.1 Min. Colour Frac 0.2
sites by Size dge Display, Max 3.0 Influence Range 1.0 {prob=0.5)
pal

output files: outputfasgean34_vi_lel.0ml,0jl.0k1.0l3.05100,0MCk0|

max edge value 1.0
jlo
distance scale 100.0
beta 5242530
Absolute Yertex Display, Max 3.0
sites by Size

jodel number 1_1

max vertex value 5.0

kappa 1.0

jort distance scale 5.0

Zero Colour Frac 0.1

bsolute Edge Display, Max 3.0

input File: aegean34

output files: output/segean34_v1_1el.0mi.0§1.0k1.0l4.0s100. 0MCr0)

Monte Catlo Update
mu 1.0
lambda 4.0
metric nurnber 5.0
Min. Colour Frac 0.2
Influence Range 1.0 (prob=0.5)

max edge value 1.0
ilo
distance scale 100.0
beta 524288.0
Absolute Yertex Display, Max 3.0
sites by Size

*E

Maximum Site Weight 1.09
Total vertex Value 25.08
Total Edge Weight 146,37

Total Edge Value 179,82

Maximum Edge Weight 1.09

Maximum Edge Weight 2.04
Total Edge Value 215,72

Max. Site Out Strength 8.95
Tokal Yertex Weight 25,08

bite Weight 2.04
B Value 44,66
& Weight 311,43

Mazx, Site Out Strength 20.5
Total Yertex Weight 44,66

laximunn Site Weight 3.05
tal Vertex Value 65,47
rotal Edge Weight 523,34

Maximum Edge Weight 3.05
Total Edge Value 247.42

Max. Site Out Strength 33.9
Total Vertex Weight 65,47
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]=1.0, p=1.0, ¥=1.0, A=4.0, d=100km (absolute value display)




Making Trade Easier - Increase A

e Increase In site sizes and in number of edges starts
suddenly when A/k~1

Edge Weights j=1, m=1, k=1, d=100 Site Weights j=1, m=1, k=1, d=100

—e— EW max
—m— EW av

—e—SWmin

—m— SW max
SWav

0 1 Pambda 3 4
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Varying Distance Scale

* Both sites and edges increase in size

Varying Distance Scale (j=1, m=1, k=1, |=4)

—— SW min
—=— SW max
SW av
=)
k)
=
o
=
50 70 90 110 130 150
Dist.Scale
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Vary Distance Scale

The distance scale of about 100km (rather than 50km or 150km)
IS critical to these networks = SAIL is crucial

Precise value will depend on exact form of potential,
Importance is in rough scale and robustness to changes in potential

aegean34 Ariadne Network Display iND60515
input File: aegean34
Monte Carlo Update
mu 1.0
lambda 4.0
metric number 5.0
Min. Colour Frac 0.2
Influence Range 1.0 {prob=0.5)

model number 1_1

may vertex value 5.0

kappa 1.0

hort distance scale 5.0

Zero Colour Frac 0.1
Absolute Edge Display, Max 4.5

£Fh

#k

£h

Maximum Edge Weight 1.73

Maximum Site Weight 1.73
Total Edge Yalue 116,75

Total vertesx Value 30,24
Total Edge Weight 127,38

EEX

output files: output/aegean34_v1_lel.0mi.0j1.0k1.014,0s50,0MC, .
max edge value 1.0
jlno
diskance scale 50,0
beta 524283.0
Absalute Yertex Display, Max 4.5
sites by Size

pal

£a

&h

&a
&

Mazx. Site Out Strength 9,15
Total Yertex Weight 30,24

model number 1_1

max vertex value 5.0

kappa 1.0

hort distance scale 5.0

Zero Colour Frac 0.1
Ahanlite Fng Nisnlaw. Max 4.5

Maximum Site Weight 3.05
Total vertex Value 65.42

Total Edge Weight 524,34

£ aegean34 Ariadne Network Display iNO60515

input File: asgeans4

output files: outputfasgean34_w1_lel Oml.0j1.0k1,0l4,0s100,0MCr0|

Mante Catlo Update
mu 1.0
lambda 4.0
metric number 5.0
Min. Colour Frac 0.2
Tnflienre Ranne 1.0 (prob=0.5)

Maximum Edge Weight 3.05
Total Edge Value 245,11

max edge value 1.0
jitlno
distance scale 100.0
beta 524253.0
Absalute Yertex Display, Max 4.5
sites by Size

)

Max. Site Out Strength 33.8
Tokal Yertex Weight 65,42

[2|(8)[5X] eean34 Ariadne Network Display iND60515

EBX
input file: aegean34

output files: outputfaegean34_v1_lel.0ml.0j1.0k1.014.05150.0MCr0

Monte Carlo Update max edge value 1.0

mu 1.0 i Lo
lambda 4.0 distance scale 150.0

metric number 5.0 beta 524288.0
Min. Colour Frac 0.2 Absalute Yertex Display, Max 4.5

Influence Range 1.0 {prob=0.5) sites by Size

urmber 1_1

erbex value 5.0

kappa 1.0

tance scale 5.0

Colour Frac 0.1

e Edge Display, Max 4.5

Max, Site Ouk Strength 100,02

Maximurn Edge Weight 4.5
Total Vertex Weight 107.14

m Sike Weight 4.5
Total Edge Yalue 479.38

Friex Yalue 107.14
Fdge Weight 1592.72
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Thera eruption — remove Akrotiri

* A simple removal of this one site does not seem to
produce much change in even in central Cretan sites
— Knossos, Malia, Gournia still largest sites

aegean33nT Ariadne Network Display iNO60515

aegean34 Ariadne Network Display iNO60515

input file: aegean34
output files: outputfaegean34_v1_lel.Omil.0j1.0k1.0l4,0s100,0MCr0

model number 1_1 Monte Carlo Update max edge value 1.0
max vertex value 5.0 mu 1.0 jil.o
kappa 1.0 lambda 4.0 distance scale 100.0
hort distance scale 5.0 mekric number 5,0 beta 5242880
Zera Colour Frac 0.1 Min. Colour Frac 0.2 Absolute Vertex Display, Max 4.5
Absolute Edge Display, Max 4.5 Influence Range 1.0 {prob=0.5) sites by Size
‘e

Pl
ﬂ.
£a
Maximum Site \Weight 3.05 Maximurn Edge Weight 3.05 Max, Site Out Strength 33,8
Total Yertex Yalue 65.42 Taotal Edge Walue 248.11 Total Yertex Weight 65.42

Tokal Edge \Weight 524.34
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input file: aegean33nT
output files: outputfaegean33nT _v1_1el.0ml.0i1.0k1.004,05100,0MCr0

madel number 1_1 Monte Carlo Update mayx edge value 1.0
max verkex value 5.0 mu 1.0 jil.0o
kappa 1.0 lambda 4.0 distance scale 100.0
khort: distance scale 5.0 mettic number 5.0 beta524285.0
Zero Colour Frac 0.0 Min. Colour Frac 0.1 Absolute Vertex Display, Max 4.0
Absolute Edge Display, Max 4.0 Influence Range 1.0 {prob=0.5) sites by Size
‘e

Maximum Site Weight 3.01 Maximum Edge Weight 3.01 Max, Site Out Strength 32,14
Total Vertex Value 62,45 Total Edge Value 232.82 Total Vertex Weight 62,45
Total Edge Weight 437,05




Summary

Starting to extract basic results systematically

Some behaviour looks interesting to an archaeologist
— difference in the behaviour of the links from Crete to the
rest of the system

Some types of behaviour do not appear to be possible

— no large site size hierarchy appears but is this good or is
this bad?

Some factors seem to be playing a key role

— small differences in physical distance from Crete may be
significant

Many options remain to be explored — more analysis tools,

more what if scenarios, EBA vs MBA, general time evolution,
other data sets
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Can we get anything we like?

acgean34 Ariadne Network Display iNDSD515

Madmum Ste Weight 20,58
Total Yertex Value 365.0
Total Edge Wesght 2865.78

nput Fle: segeand+

oukput Files: outputfasgean3d _v]_1el.0ml, 01, Okl 0M0,0550,0MCr 0

Maonbe Carlo Lipdate
mu 1.0
lambdla 40,0
ki rumber 5.0
Min, Colour Frac 0.2
Infhasrece Rangs 1.0 (prob=0,5)

Maximum Edge Weght 20,52
Totsl Edige Yake 235,17

miax edge value 1.0
| 1.0
distance scale 5000
beta 65536.0
Relabive Vestex Display
siees by Size

Max, Sbe Out Strength 202,54
Tiskal Yertex Weight 3650

Page 21
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« No — may be able to
get many things but
by no means all



j=0, k=1, I=1

2
C

Rel
&

=0, k=1, I=1

Rel Ve
N
o w
J—

Distance ML

—=— Site Weight
Site Strength
Distance ML

—x— Distance M2

— Edge\/\eigl't

—x— Distance M2

model number 1_1
max vertex valus 5.0

Mazimum Site Weight 0.97 Maximum Edge Weight 0,97
Total Vertex Valug 25.97 Total Edge Value 202.03
Total Edge Weight 163,13

‘ouUtpuUt/aegean34_vl_1el.0mi.4i0.0k1.0/1.05100,0MCro|

max edge value 1.0
j oo

ppa 1.0 distance scale 100.0
hort distance scale 5.0 metric beta 524238.0
Zero Colour Frac 0.0 Min. Col Relative Yertex Display

Felative Edge Display Influencg@fenge 1.0 (prob=0.5) sites by Size

)
)
)

\J

Mazx. Site Out Strength 9.54
Tokal Yertex Weight 25,97

oll

Felative Edge Displ

*
*
L 2

Maimurn Sike Weight 0.86
Total vertex Value 23,33

Total Edge Weight 125,59
—

input File: segeand+
output files: output/asgeana4_v1_tel,0m0.5{0.0k1.011,0s100,0MCr0)
Manke Carlo Update max edge value 1.0
mu 0.9 i0a
lambda 1.0 distance scale 100,0
mekric number 5.0 beta 524258.0
Min, Colour Frac 0.1 Relative Wertex Display
Influence Range 1.0 (prob=0.5) sites by Size
L]
|
|
.
\q
Mazxirmurn Edge ‘Weight 0.86 Manc, Sike Out Strength 7.04
Total Edge Valus 177,23 Tokal Yertex Weight 23,33

Fixed |,

and A




aegean34 Ariadne Network Display 060427h

model number 1_1
max verbes value 5.0
kappa 1.0
short distance scale 5.0
Min, Colour Frac 0,1
Influence Range 1.0 {prob=0.5)

=10l x|
input file: aegean34

output files: output/aegean34_v1_1el.0m0.5j0.0k1.011.05100.0MCr0
Mante Carlo Update max edge value 1.0
mu 0.5 j0.no
lambda 1.0 distance scale 100.0
beta 524238.0 Zero Colour Frac 0.0
Relative Yertex Display Relative Edge Display
sites by Size

aegean34 Ariadne Site

model number 1_1
e vertex value 5.0
kappa 1.0
short distance 5.0
Min, Colour Frac 0.1
Influence Range 1.0 {prob=0.5)

input file: aegean34

output Files: outputfaegean34_vi_iel.0m0.5j0.0k1.011.0s100,0MCr0

Mante Catlo Update
mu 0.5
lambda 1.0
beta 524233.0
Relative Vertex Display

=10 x|

max edge value 1.0
j 0.0
distance scale 100.0
Zero Colour Frac 0.0
Relative Edge Display

RLARE A,
e ~
upcEs
W [.517
0,515
m .30z
w 0,797
0.795
0.792
0.791
e .78
i My 775
{776
f.76l
.75
0747
. E 1.746
A 0.7
& D657
0.6589
e s
0673
- e
i p.618
geding e
i [.578
0.577
0575
p—
e — s
0.492
D451
0461
b - L
IMaximurn Site Weight 0,86 Maximum Edge Weight 0.8& Ma:. Sike Qut Strength 7.01 Maximum Site \Weight 0.86 IMaximum Edge Weight 0.85 Max, Site Out Strength 7.01
Total Yertex Yalue 23.22 Total Edge Yalue 177.53 Tatal Vertex Weight 23.22 Total Vertex Yalue 23.22 Total Edge Value 177.83 Tatal Vertex Weight 23.22
Total Edge Weight 128.9 Total Edge Weight 128.9 Site Window Mode 1.0
IBI=(E}| £ acgean34 Ariadne =lolx]|

model number 1_1
max vertex value 5.0
kappa 1.0
short diskance scale 5.0
Min. Colour Frac 0.1
Influence Range 1.0 {prob=0.5)

input file: aegean34
autput files: output/aegean34 _v1_lel.0m0. 1j0.0k1.011,0s100.0MCr)

Mante Carla Update max edge value 1.0
mu 0,1 jiagan
lambda 1.0 distance scale 100.0

Zeto Colour Frac 0.0
Relative Edge Display

beta 524288.0
Relativ ¥ertex Display
sites by Size

Page 23

Maximum Site Weight 1.41
Total Yertex Yalue 35.81
Total Edge Wieight 412.75

Mazx, Site Out Strength 22,12
Tuokal Vertex Weight 35,81

Maximum Edge Weight 1,41
Total Edge ¥alue 377.75

model number 1_1
max vertex value 5.0
kappa 1.0
short distance 5.0
Min, Calour Frac 0.1
Influence Range 1.0 (prob=0.5)

input file: aegean34
output files: outputjasgean34_v1_lel.0mo.1j0.0k1.0I1,0s100.0MCrD

Mante Carlo Update
mu 0.1
lambda 1.0
beta S24285.0
Relative Yertex Display

max edge value 1.0

i o

distance scale 100.0

Zero Colour Frac 0.0
Relative Fdge Display

Maimurn Site YWeight 1.41
Total Vertex Value 3581
Total Edge Weight 412.75

Maximum Edge Weight 1.41
Total Edge Value 377.75
Site Window Mode 1.0

RANE 1.405
— x>
Gaunip. 1354
1.264
bl 1,245
1.235
1.226

[ 1.217

1.205
[ e

1,194

1.193

1.152
E' 1.158
i 1,145
Bailuii 1129

1.108
fELER T 0oL
1.061
E LS .05
£l —
1.045
o 1,984
5935
0.509
I}
h“ 0868
e 0,62
05819
ﬁ 0.751
[.719

E 1.683
e D.662
== 0,631

Max. Site Out Strength 22,12
Tokal Werkex Weight 35.51




mMu=0.5, k=1, |=0

—— Site Wieight

—=— Ste Strength
Distance Metric 1
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mMu=0.35, k=1, |=1

—e— Ste Weight
—a— Ste Strength
Distance ML
—<— Distance M2
—*— BEdge Weight

Rel.Val. mu=

Page 25 © Imperial College London



—e— SWav
—a— SSav

D1 av
—— D2av

Rel V:

—x— BEWav

mu

Page 26 © Imperial College London




Varying pu
 Reducing u produces more edges (trade)
total edge weight 130 to 410 as n goes from 0.5t0 0.1

e Site sizes go up In response but ratio of largest to

smallest does not
23.5 to 35.8 for total
but ratio biggest/smallest goes from 1.8 to 2.3

o At extreme we make central geographical location

important Akrotiri and Knossos swap from top ranking (2rwf) with
mediocre one ranking (1rwf)

Smallest Biggest Total Total

u Site Site Pop. Trade
0.5 0.47 0.86 23.5 128.6
0.35 0.53 1.03 27.3 176.5
0.25 0.57 1.18 30.9 246.9
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0.1 0.6 1.4 35.8 412.2



Increasing Cost of trade (link cost — increase p)

Links slowly disappear.
The weakest links (link variable e; small) not the first to go.

Small differences in distance just beyond daily range make a
huge difference

5 Knossos & |120km
Malia

— Akrotiri

Karpathos — | 116km
Rhodes

Chania 110km
Mazximum Site Weight 3,06 Maximurm Es £ 506 Max, Site Out Strength 33,92 "
Total Wertex Walue &5 .52 Total Edge Walue 247 .51 Tokal Wertex Weight 65 52

Tokal Edge Weight 524,31
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