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Countries States Cities 
 

USA NY Moscow 

Germany CA Darmstadt 

France OH Tokyo 

Russia MI Orsay 

Italy TX Frankfurt 

Canada WA Berkeley 

• Key Actors: USA and Germany. 
• High reception α High Sending 

• Similar language  
• Geographic distance 
• Political Relations 
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Objectives Signal Processing & Change Detection 

DYNAMIC NETWORK ANALYSIS 

• Identification and network representation of key WMD expertise 
• Identifying key experts by region (organization, city, country) 
• Detecting trends and changes in WMD expertise over time 

WMD  
Stages 

 
 
 

 
 
 

Future Work  

How Information Travels? 
(Researcher Mobility) 

METHODOLOGY – WORK FLOW 

 
 
 
 
 

 

 
 

Ontology/Thesaurus Development 
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WMD Terms 

20,000+ Texts 

v1 
vn 

1 
2 

3 
Outcomes: 
1) 180K+ Thesaurus 

 
2) WMD Stage-Terminology 

Classification 
 

3) Which paper talks about 
which stage(s)? 

 

 
 

• Step-1: Complementing nuclear data with 
information on Iran, North Korea, and Pakistan. 

• Step-2: Chemical & Biological weapons. 
 

• 3 Main Stages: Enrichment, Design, Testing 
• Safety is a concern for all stages. 
• Reaching Testing stage is critical 

Countries’ Researcher  Clouds 

Researcher 
Exchange 

• 1st-Tier: 
USA 
Germany 
France 
 

• 2nd Tier: 
Japan 
Russia 
Italy 
 

• Synergy  btw. Enrichment and Design  
• Reaching Testing = Level-2 
• Significantly fewer Testing countries  
 

Centrality Champions 

  Dominating  
    patterns 

Network Evolution Trends 

 
 
 
 
 

 

Aggregate Network  
for  

Shared Authors 

Aggregate Network  
for  

Shared Papers 
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