
If path weight is:

Then path similarity is:

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

Our Approach: Panther

Experiments

▪ Who are similar with Barabási� ▪ Similar authors in Aminer

Panther: Fast Top-k Similarity Search on Large NetworksPaper ID : 053

Jing Zhang1, Jie Tang1, Cong Ma1, Hanghang Tong2, Yu Jing1, Juanzi Li1
1Department of Computer Science and Technology��Tsinghua University 

2School of Computing, Informatics, and Decision Systems Engineering�� Arizona State University

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

Pantherps1

Uniformly sample a starting node.

Path Simlarity

1 2 3 1 Domain is Ợ  , range set is 

2
3 , path similarity is

#Random paths:

2 Vector Simlarity
The probability distributions of 
a vector linking to all other 
vertices are similar if their 
topology structures are similar.

Panthervs

Svs(u, w)=0.27 > Svs(u, v)=0.16

▪Evaluate how Pantherps  can approximate common neighbors.

KDD Twitter Mobile

▪Evaluate how Panthervs  can match the same identities between two networks.

KDD-ICDM SIGIR-CIKM

�T=2�

             KEG, Tsinghua University                                 Code & Data: http://aminer.org/Panther 

*  T=5, !=√1/|E|, "=0.1, R=16,609,640

SIGMOD-ICDE

Time complexity    Pantherps: O(RTc+NdT),   Panthervs: O(RTc+NdT+Nc)  

|V| = 0.5 million
|E| = 5 million

* Working with billions of edges.

▪ Efficiency Perforamnce

Random Path

A path is a T-length sequence of vertices p=(v1, …, vT+1).
Ợ  is all the T-paths in G.

Random walk according to 
the transition probability:

Build index to improve 
O(RT) to O(dT) when finding 
all paths of a vertex.

How many random paths shall we sample?

Use top-D path similarities calculated by Pantherps to represent a vector:

Build kd-tree based on the Euclidean distance between any vectors.

Experimental Design

Efficiency Performance

Accuracy Performance

Parameter Analysis

▪Tencent weibo: |V| = 0.3 billion, |E| = 6 billion.
▪Extract 11 different Tencent networks.

▪Co-author networks: |V|=3K, |E| = 7K.
▪Twitter network: |V| = 100K, |E| = 500K.
▪Mobile network: |V| = 200K, |E| = 200K  

Data set:

Data sets:

Accuracy of Pantherps

Accuracy of Panthervs

▪ �1/! 2 is almost linearly 
proportional to |E|.
▪Stable when T=5 and 

D=50. Refer to our paper 
for details.
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(a) Conduct random walks (b) Generate random paths (c) Build vertex-to-path index
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