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NEMO: EC project 

NEMO is a three-year project (2006-2009) supported by the New 
and Emerging Science and Technology programme of the sixth 
Framework Programme of the European Commission.  

NEMO studies ways to optimize the structure  
of R&D collaboration networks for creating, 
transferring and distributing knowledge. 
The Mathematical Physics department of the University of Bielefeld 
(Prof. Philippe Blanchard), Germany, is involved in work package 2 
“Structure and dynamics of complex random graphs and 
 associated processes”.  

I currently continue with similar work in the IRU. 

Following are images from 5 years of (pre-)NEMO research ... 
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NEMO Bipartite Network 
  from Organisations  
  and Projects  
in CORDIS database 
(FP = Framework Programme) 

then  
Organisations-Projection 
(connect when common project) 

then SNA  
= (Social) Network Analysis 
with standard measures 

Network analysis 
... studies and compares databases with respect to connectivity ... 
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Synthetic Networks 
… create random networks to identify which measurements are essential … 

“degree” of a network node 
= number of neighbors 

Networks with identical 
degree distributions can 
have very different degree 
correlations.                   

We compared the NEMO 
empirical networks with 
differently generated 
synthetic random networks. 

  

  



UCD CASL IRU – Innovation Research Unit – Complex & Adaptive System Lab – University College Dublin   5 

Communication Index 
… some networks are balanced better with respect to communication … 

Our new network measure is a proxy to estimate the 
communication saturation of nodes in networks 

communication edge weight (blue) = 

node-sum (black)  
= sum of all edge weights 
   around one node 

mean value (of all black numbers) 
in this example network:  
0.75 = “communication 
index” of the network 
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GEP Knowledge Diffusion Model 
… a complex infection model which “lives and breathes” on such networks …  

6 of 22 

ω(x, t) in [0,1]  
= node x is knowing / not-knowing at time t 

Local infection: 
Ω(x, t) = number of infected neighbours 

€ 

= ω(y, t)
y~x
∑

Mean-field infection: 
bt = total prevalence of  

  knowing nodes at time t 

7 / 20 = 0.35 
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GEP: Generalized Epidemic Process 
... we studied corruption epidemics with it – and now knowledge diffusion ... 

Several competing and resonating processes: 
•  local infection: 

•  classical epidemics (like a flu) 
•  threshold epidemics    if  Ω(x, t) ≥ Δ 

•  mean-field infection (e.g. by mass media) 
•  passive and active knowledge 

•  passive knowledge can become active knowledge 
•  active knowledge cannot be forgotten 

Initial infection:  
                “seed group” of interconnected nodes 
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Simplified example of rules  

•  done for each node 

•  synchronous update 
  (no path dependence) 

•  runs until stagnation 
  (nothing happens anymore) 

•  intermediate and  
•  end results are stored 

•  studied: dependence 
  on initial infection 
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GEP single run example 
… in a single run we observe how one knowledge spreads once … 

From 5% initial infection into 100% stagnation within 800 time steps … 
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GEP analysis example 
… a new way of looking at the NEMO networks – permeability for processes … 

“Delta Δ” is the threshold of infected neighbors above which  
    I am strongly susceptible to the (new) knowledge. 
“End prevalence” is the average outcome of a single infection run. 
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Contact us 

IRU: Innovation Research Unit 

located at CASL:  
Complex and Adaptive Systems Lab 

8 Belfield Office Park 
Beaver Row, Clonskeagh, Dublin 4  

http://casl.ucd.ie/iru/ 
Tel +353 1 716 5394 
Fax +353 1 716 5709 

IRU@ucd.ie  


