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People are using multiple social 
networks simultaneously nowadays

[1] Zhang et al. PNA: Partial Network Alignment with Generic Stable Matching, 2015 IEEE IRI. 
[2] Duggan et al. Social media update 2013.
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Other information entities appear 
in multiple sites concurrently
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Challenge 1: Heterogeneity of Social Networks 
Heterogeneous Link and Attribute Information

• User Anchor Link Inference with Link Information
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Assumption: shared users have similar social structures in different networks

Via transition matrix P (i.e., anchor links), we can map the 
social connections among shared users from network I to 
network II:  

PT S(1) P
The optimal transition matrix P (i.e., anchor links) should 
minimize the mapping cost

User Anchor Link Inference with Link Information

min

PS(1) S(2)



Challenge 1: Heterogeneity of Social Networks 
Heterogeneous Link and Attribute Information

• User Anchor Link Inference with Attribute Information
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cross-network user similarity measures:

Name: Time: Word:



Assumption: shared users have similar attribute information in different networks

User Anchor Link Inference with Attribute Information
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V
user similarity = (name_sim + time_sim + text_sim)/3

The optimal transition matrix P (i.e., anchor links) should 
maximize the mapped user similarities

max



Challenge 1: Heterogeneity of Social Networks 
Heterogeneous Link and Attribute Information

• User Anchor Link Inference with Link and Attribute 
information

• Similarly, Location Anchor Link Inference with Link 
and Attribute information:
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Challenge 1: Heterogeneity of Social Networks 
Heterogeneous Link and Attribute Information

• Hard 0-1 programming problem, very challenging to address 
• Relax the hard 0-1 constraint, P and Q can take real values in 

range [0, 1] 
• These introduced redundant user/location anchor links will be 

pruned with a network matching post-processing step



Challenge 2: Redundant Link Pruning with 
Network Flow based Co-Matching
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Challenge 2: Redundant Link Pruning with 
Network Flow based Co-Matching

introduced network flow 
variable for user anchor links

user anchor link existence con- 
fidence scores (previous step)

location anchor link variables 
and confidence scores

variable bound constraintsmass balance constraints



Dataset for Experiments

• Dataset Statistical Information



Detailed Experiment Settings
• Comparison Methods 

• UNICOAT: Model proposed in this paper, involves link inference and post-
pruning steps. 

• BigAlign: Bipartite Network Alignment with Link Information [12] 
• BigAlignExt: Bipartite Network Alignment + Matching 
• ISO: User Anchor Link Inference with Link Information [12] 
• ISOExt: User Anchor Link Inference + Matching 
• RDD: a unsupervised anchor link inference method

[12] D. Koutra, H. Tong, and D. Lubensky. Big-align: Fast bipartite graph alignment. In ICDM, 2013 

UNICOAT Big-A Big-A-E ISO ISO-E
prediction √ √ 

(Bipartite)
√ 

(Bipartite)
√ 

(user anchor link)
√ 

(user anchor link)

matching √ √ √
Link Info. √ √ √ √ √

Attribute Info. √
• Evaluation Metrics 

• AUC, Precision@100  
• Precision, Recall, F1, Accuracy (Methods with Matching Step Only)



Experiment Results

User Anchor Link Inference Location Anchor Link Inference

Alignment Ratio:  
θ = 1: full alignment setting
θ = 5: 20% alignment setting



Parameter Sensitivity Analysis and Alternative 
Updating Convergence Analysis
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Summary
• Problem Studied: 

• Partial Co-Alignment of Social Networks, i.e., Simultaneous 
Inference of User Anchor Links and Location  

• Proposed Model: 
• A joint optimization function to minimize the mapping cost 

and maximize the mapped item similarity concurrently for 
user and location anchor links with one-to-one constraint 

• A post-processing step to simultaneously prune the 
redundant user/location anchor links introduced due to the 
constraint relaxation.



PCT: Partial Co-Alignment of Social Networks

Jiawei Zhang, Philip S. Yu 
jzhan9@uic.edu, psyu@cs.uic.edu

Q&A

mailto:jzhan9@uic.edu
mailto:psyu@cs.uic.edu

