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Summary

Recent vector space-based similarity scores predict links with good performance. Still, they have several
disadvantages: limited interpretability, need for hyperparameter tuning, manual model fitting through di-
mensionality reduction, and poor performance from symmetric similarities in directed link prediction.

▶ We address those shortcomings using a compression-based approach

To rank non-links for link prediction, we (i) identify the network’s community structure using the map
equation, and (ii) use its coding-principles to calculate how many bits are required to describe each link.

Background: The Map Equation Framework
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B1 1.0 001 3.3

111 2.6

1100 3.6

01 2.0 00 2.6

10 2.0 10 1.8

01 2.3

11 1.8

000 3.3

encoding: 0 01 00 10 1101 1 10 11 01 (18.1 bits)

(a) Colours show the network’s community structure. The black random

walker’s trace is encoded using codewords as shown in the bottom.
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(b) The network’s community structure shown as a tree and

annotated with the random walker’s ergodic transition rates.

▶ The map equation is an information-theoretic objective function for community detection that relates a
partition’s goodness to the average per-step number of bits to describe random walks,

L (M) = qH (Q) +
∑
m∈M

pmH (Pm)

▶ A partition of the nodes into communities can be represented as a tree, annotated with transition rates

We propose MapSim (Map Equation Similarity)
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▶ We interpret the map equation’s communities as
an implicit, possibly hierarchical embedding that
define similarities between nodes

▶ The similarity between nodes u and v is the
number of bits required to describe a random
walker transition from u to v : MapSim

▶ MapSim neither introduces hyperparameter nor,
as an analytical approach, requires simulating
random walks

Results

▶ We evaluate MapSim on an unsupervised link prediction task across 47 networks

▶ With DeepWalk, node2vec, LINE, and NERD as baselines, purposefully refraining from hyperparameter
tuning, we calculate node similarities as the sigmoid over the nodes’ embedding vectors’ dot product
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▶ MapSim outperforms the baselines in 11 of the 47 networks, but has significantly better worst-case
performance both in terms of AUC and AUPR, making it an interesting choice for practitioners


