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Motivating application: world trade network
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Assortativity

* Assortativity is a graph metric and describes the tendency of high
degree nodes to be directly connected to high degree nodes and low
degree nodes to low degree nodes.

* Newman (2002) index for an undirected and unweighted networks




Adjacency
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n= Al =2 |E|
d=A1
E=A/n
q=El1=d/n




Degree centrality

Vertex




Covariance with a joint distribution
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Covariance with a joint distribution

--- Cov(X, Y N) = x'(E = qxqy)y
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Matrix notation of variance
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Matrix notation of Newman’s index




Directed and weighted newtworks
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In-out degree and strength centrality
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Newman’s index for weighted and directed
networks

di)ut(E - qoutqgn)din
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r(Sout» Sin|A) =

d:)ut(Ew - poutpgn)din
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Random walk

Ew = D, P

Pout: = Po
E, =E, =D, P
En, =D, P, = D, P"

P"1 =1

Enl =D, P"1 =D, 1 = p,

En1=(P") po:=pniphl =1




Higher order assortativity

x' (D, P" — poph)y

7ﬂh(x' y) —

JVar(x; po)Var(y; pp)




Higher order assortativity: X = Sy, Y = Sin




otivating application: x = S,u+, Y = Sin
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