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“degree”	  of	  a	  network	  
node	  =	  number	  of	  
neighbors	  

Networks	  with	  iden%cal	  
degree	  distribu3ons	  	  
can	  have	  very	  different	  
degree	  correla%ons..	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  

We	  compared	  the	  	  
NEMO	  empirical	  
networks	  with	  	  
differently	  generated	  
synthe3c	  random	  
networks.	  

Network	  Analysis	  	  
Studies	  and	  compares	  databases	  
with	  respect	  to	  connec3vity	  ...	  

BENEFITS	  

Synthe6c	  Networks	  	  
Create	  random	  networks	  to	  iden3fy	  	  
which	  measurements	  are	  essen3al	  

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	  op3mize	  the	  structure	  of	  R&D	  collabora3on	  networks	  for	  
crea3ng,	   transferring	   and	  distribu3ng	   knowledge.	   The	  Mathema3cal	   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”.	  	  	  The	  
following	  are	  images	  from	  our	  5	  years	  of	  (pre-‐)NEMO	  research.	  	  	  	  	  Similar	  work	  is	  now	  being	  carried	  out	  in	  the	  IRU.	  	  

NEMO	  Bipar6te	  Network	  	  from	  
Organisa(ons	  and	  Projects	  in	  CORDIS	  
database	  (FP	  =	  Framework	  Programme)	  
then	  Organisa3ons-‐Projec3on	  (connect	  
when	  common	  project)	  
then	  SNA	  =	  (Social)	  Network	  Analysis	  
with	  standard	  measures	  

Communica6on	  Index	  
Some	  networks	  are	  balanced	  be]er	  
with	  respect	  to	  communica3on…	  

Our	  new	  network	  measure	  is	  a	  proxy	  to	  
es3mate	  the	  communica3on	  satura3on	  
of	  nodes	  in	  networks	  

communication edge weight  
(blue numbers) = 

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

mean	  value	  (of	  all	  black	  numbers)	  in	  this	  
example	  network:	  	  
0.75	  =	  “communica3on	  index”	  	  
	  	  	  	  	  	  	  	  	  	  	  	  	  of	  the	  network	  

ω(x,	  t)	  in	  [0,1]	  	  
=	  node	  x	  is	  knowing	  /	  not-‐knowing	  	  
	  	  	  at	  3me	  t	  

Local	  infec3on:	  
Ω(x,	  t)	  =	  number	  of	  infected	  neighbours	  

Mean-‐field	  infec3on:	  
bt	  =	  total	  prevalence	  of	  	  
	  	  knowing	  nodes	  at	  3me	  t	  
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Generalised	  Epidemic	  Process	  
Knowledge	  Diffusion	  Model	  

Several	  compe(ng	  and	  resona(ng	  processes:	  
• local	  infec3on:	  
• classical	  epidemics	  (linear,	  like	  a	  flu)	  
• threshold	  epidemics	  	  if	  	  Ω(x,	  t)	  ≥	  Δ	  

• mean-‐field	  infec3on	  (e.g.	  by	  mass	  media)	  

• passive	  knowledge	  can	  become	  ac3ve	  
knowledge	  

• ac3ve	  knowledge	  cannot	  be	  forgo]en	  
Ini%al	  infec%on:	  

“seed	  group”	  of	  interconnected	  nodes	  
•  done	  for	  each	  node	  
•  	  synchronous	  update	  
	  	  (no	  path	  dependence)	  

•  	  runs	  un3l	  stagna3on	  
	  	  (nothing	  happens	  anymore)	  

•  	  intermediate	  and	  end	  results	  are	  stored	  
Studied:	  dependence	  on	  ini%al	  infec%on	  

From	  5%	  ini3al	  infec3on	  
into	  100%	  stagna3on	  
within	  	  
800	  3me	  steps	  …	  

“Delta	  Δ”	  is	  the	  
threshold	  of	  infected	  
neighbors	  above	  which	  I	  
am	  strongly	  suscep3ble	  
to	  the	  (new)	  knowledge.	  

“End	  prevalence”	  is	  the	  
average	  outcome	  of	  a	  
single	  infec3on	  run.	  

Generalised	  Epidemic	  Process	  
Knowledge	  Diffusion	  Model	  


