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Goal: Develop a Fast Top-k Similarity Algorithm for Large Networks
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Our Approach: Panther

@ Pantherps Path Simlarity

Two vertices are similar if they frequently appear on the same paths.

Zpep(m,fuj) w(p) A path is a T-length sequence of vertices p=(v,, ..., v,,,).
Sps (via Uj) —

> pert W(P) II is all the T-paths in G.
Random Path | r
V S If path weight is: w(p) = H Lig
Uniformly sample a starting node. P P Py t=lg=t+l
V) v, My Then path similarity is:
Vs . Vi = P P3| Pa |
Random walk according to v, Ve V2 | P1 = P2 o P o P(v;, Uj)\
the transition probability: jl>"0 " . :> Vs = P2 = P3| P4 Sps (i, V5) = R
W; l V4 1 P4
hj = 5 — 2 wo s {73 "~ Build index to improve
R €N (v;) Tk O(RT) to O(dT) when finding
(a) Conduct random walks (b) Generate random paths (¢) Build vertex-to-path index

all paths of a vertex.

How many random paths shall we sample?

Let R be {range set on a domain D) with(TC(R) < d)and le{ 9 pe @ Domainis 1, range setis R = {P(vi, v;) : vi,v; € V)

distribution on D. Givene,d € (0,1), let S be a set of |S| points sampled
from D according to ¢, with ‘ VC < 10g2 ( ) + 1

1 — prob(p) = . path similarity is P(v;,v;
where c is a universal positive constant. Then S is a e-approximation to C T 1
(R, @) with probability of at least 1 — 4. Random paths: R = -2 (log, > + 1+ In 5)

@ Panther, Vector Simlarity

Use top-D path similarities calculated by Panther__ to represent a vector: The probabillity distributions of
1 a vector linking to all other
6’(1)7;) — (Sps (U’ia ’U(l))a Sps (’Uz‘, U(Z))v SO Sps (U’ia U(D))) Svs (i, Vj) = 10(v;) — 0(v;)| vertices are similar if their
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Build kd-tree based on the Euclidean distance between any vectors. topology structures are similar.
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Time complexity Panther : O(RTc+NdT), Panther,: O(RTc+NdT+Nc)

Experiments

Accuracy of Panther

Data set: = Tencent weibo: |V| = 0.3 billion, |E| = 6 billion.

| = Evaluate how Panther ; can approximate common neighbors.
= Extract 11 different Tencent networks.
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= Mobile network: |V| = 200K, |E|l = 200K
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Accuracy Performance  E— » Evaluate how Panther,, can match the same identities between two networks.
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of| st | = Stable when T=5 and ; = Co-author networks: |V|=3K, |E| = 7K.
= e D=50. Refer to our paper Data sets: =Twitter network: |V| = 100K, |E| = 500K.
o—— for detaills. |
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