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TICKET TO RIDE & CATAN: 
Percolation in complex networks & giant component
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■ Percolation is a classical problem in Statistical Physics. 

System of interconnected sites that can have two states, active or inactive. 

Active sites allow the flow of some observable (information, a fluid…) across 

the system, while inactive ones block it. 

What minimum fraction of sites PC must be active for the observable to 

cross the entire system? How much observable is present as the probability of 

occupation increases?
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■ Bond percolation.
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■ Bond percolation and its importance.
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In Ticket to Ride:
- Get points for connected components.
- Get points for ‘percolating’ (long routes)
- Get points for giant component.
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- The giant component g is the number of 
connected nodes. g=1 implies all nodes 
connected at least through 1 link.
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reveals peculiarities
of network structure

EU

USA

Other features:
- Efficiency: EU map needs more links to
be filled to cross it completely. 
- Spatial networks: EU geography
constrains connectivity.
- And if the think in players (colors), we have
a very  rich multiplex network (color=information traveling). 



Percolation

Nature Communications 2019

A physical model for Ticket to Ride?



CARCASSONNE: 
Multiplex (or multilayer) networks



COUNTRY: a complex set of interconnected cities
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(SPATIAL) MULTIPLEX NETWORKS
Example: fragility of supply chains in the US
[transport + logistics (internet) + production/demand]



https://jcloisterzone.com/en/
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In Carcassonne, a tile represents 3 different concepts, 
shaping a multiplex network of 3 layers (or 4 layers if 
cloisters are treated differently than cities).



https://jcloisterzone.com/en/
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Network building and nodes in a layer:
(fields, cloisters, roads, cities)
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At the end of the game, each layer contains a set of 
components of different sizes. The player that built 
the biggest components normally win.

component 
of size 1 size 2

Scoring rules shape the interaction 
among layers. For instance, fields grant 
points for each completed city on them. 
Game expansions (such as the wagon) 
add further interaction.

An expansion even gives points to 
the player the shaped the largest 
connected component!
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