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Our Mathematical Framework . . . 

Using mathematical spaces (LG, ILG, . . .) to analyze LBSN data 

This Paper Purpose . . . 

Detecting important nodes (socially and Spatially) in a location based 

social network 
 

Tools . . . 

Dual Space 

Cycle Clustering Coefficient (C3) 
 

Methodology . . . 

Applying dual space on original social graph and clustering based on C3 
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G (N, E) 

Theoretical Framework 
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Line Graph 

Theoretical Framework . . . 
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Shortest Path Finding by IL(G) 

Shortest path from n1 to n3 

Dijkstra’s algorithm: in eight steps and 35 search operations 

Inverse Line Graph: in five steps and 17 search operations 

Previous Work . . . 
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Using IL(G) as a Framework for Solving Routing Problems 

Previous Work 
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- Traditional marketing techniques do no longer yield the desired effect 

- People do influence each other’s decision to a considerable extent 

- The low cost of disseminating information via new communication 

channels 

- Influence Maximization Problem asks to find initial k-node set to 

maximize the expected influence 

- Find out socially important nodes which have neighbors with maximum 

geographical distribution  
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Dual Space . . . 

Advantages 
 

 

- Retrieving the original network 

 

- Indirect neighbors beside direct neighbors 

 

- Higher degree of overlapping 

 

- Removing resolution limit 
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Line Graph 
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Clustering Coefficient 

 

- Node (Local) clustering coefficient 

  
 

- Network clustering coefficient 

 

 
- Edge clustering coefficient  

𝐶 =  
1

𝑛
  𝐶(𝑖 

𝑣
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Cycle Clustering Coefficient 

C3 Cyclei = 
 deginn(Cyclei 

 degout(Cyclei 
 

Line Graph 
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Proposed Method 
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Artificial Networks (#1) 

CPM Method 

Proposed Method 
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Benchmark Networks (Karate Club) 

CPM Method 

Proposed Method 

- Removing Resolution Limit 

- Modularity  0.312 > 0.188 

Original Network 
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CPM Method 

Proposed Method 

Benchmark Networks (Dolphins) 

 - Modularity  0.36 < 0.39 but 

 - Removing Resolution Limit 

Original Network 
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Network # of nodes # of edges HCA CPM CCC 

Artificial Net #1 9 8 0.367 N/A 0.367 

Artificial Net #2 12 19 0.329 0.465 0.465 

Karate club network 34 78 0.42 0.188 0.312 

Network of Dolphins 62 159 0.24 0.39 0.36 

Modularity values  
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Conclusion 

• The importance of social networks as a marketing tool is growing rapidly 

• Dual space has useful applications in different areas 

  - Solving routing problems 

  - Context-aware generalization of street map 

  - Clustering of nodes in a social network 

  - . . . 

    Work in progress . . . 

• Discovering seed nodes using hubs and Authorities 
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Thanks 

Vielen Dank 


