
Network Statistics

● A statistic is a real number that characterizes a 
network

● Examples:
– Average degree (d)

– Number of triangles (t)

– Diameter (δ)

– Clustering coefficient (c)

– Gini coefficient of degree distribution (G)

– Degree assortativity (ρ)



More Statistics

– Number of wegdes (s)

– Number of squares (q)

– Number of claws (z)

– Number of crosses (x)

– Maximum degree (dmax)

– Relative maximum degree (dMR = dmax / d)

– Number of degree-1 nodes (d )₁

– 50-percentile effective diameter (δ0.5)

– Relative edge distribution entropy (Her)

– Bipartivity (bA  = 1 – λmin[A] / λmax[A])

– Normalized two-star count (sd = s / (n d (d – 1) / 2))

– Eigenvalues of certain matrices (a = λ2[L], |λmax[A]|, …)

– etc.
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Clustering Coefficient

c = 3t / s

s :  number of wedges

t :  number of triangles

c = P(uw | uv  vw)∧
u

v

w
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Communication
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Distribution of Gini Coefficient (G)
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Degree Assortativity (ρ)



Statistical Testing

Kolmogorov–Smirnov test on each pair of categories; non-white cell when statistic is significantly 
different (p < 0.10).  Base colour by HSL:  Hue denotes network statistic; S & L is constant. Shown 
colour is interpolated between base colour and white for 0 ≤ p ≤ 0.10.

Statistics (fixed position):



Statistics Are Not Uncorrelated



Principal Component Analysis of Statistics



PCA of Network Datasets



Feature Engineering

● Find size-independent formulations of statistics
– E.g., c instead of t

● Avoid highly correlated statistics
– E.g., keep only one of G and P

● Find statistics that are easy to compute
– E.g., algebraic connectivity (a) needs O(n²) runtime



Related Work (In Progress)

● Characterizing the structural diversity of 
complex networks across domains, Kansuke 
Ikehara, Aaron Clauset

[ https://arxiv.org/abs/1710.11304 ]

https://arxiv.org/abs/1710.11304
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