
OTHER PREFERENTIAL MODELS

There are many versions of preferential attachment 
models

Some are generalisations, some provide better models 
for specific cases
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LIMITING INITIAL CONDITIONS



NON-LINEAR PREFERENTIAL ATTACHMENT

Πα(ki) =
kα

i

∑j kα
j

α = 1

α < 1

α > 1

Barabási-albert model

No hubs

Fewer, larger hubs
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Π(ki) =
A + ki

∑j A + kj
∀A ≥ 0



Π(ki) =
A + ki

∑j (A + kj)
∀A ≥ 0

Slope of degree distribution depends on A

ATTRACTIVENESS MODEL
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FITNESS MODEL

Π(ki) =
ηiki

∑j (ηjkj)

Fittest, not oldest nodes become hubs

We take     from a distribution     η ρ(η)
ρ(η)If       has a finite support (finite maximum value)

there are hubs. Otherwise, there will likely be a single 
massive hub.



CONFIGURATION MODEL

Takes a degree sequence as input

Links are rewired randomly, degree sequence preserved

Very important for benchmarking!
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EXERCISE

INTERBANK NETWORK

Soramäki, Bech, Arnold, Beyeler - The topology of interbank payment flows - Physics A (2007)
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K-NEAREST NEIGHBOURS
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SUMMARY
We can generate networks with algorithms
Most real-world networks are compatible with one of 
these models
We can compare the properties of a real-world network 
with that of a model to understand how they are formed


