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Network representation  and its adjacency 
matrix

Unobserved link between nodes 2 and 3 is represented in white with the value 0



Representation of network with prohibited/unlikely or 
unobserved Links

Assume that: 
x =1 means there is a link

x= 0 means the link is unlikely/prohibited

y = 1 means a link is observed
y = 0 means a link is not observed

If we assign probability measures as 
follows: 

p(x=1) = 0.9

p(x=0) = 0.1
p(y=1|x=1)=0.9

p(y=1|x=0)=0.05

p(y=0|x=1)=0.1

p(y=0|x=0)=0.95

Network with no link between 
Nodes 2 and 3 and Nodes 2 and 5.
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0.993
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Bayes’ Theorem  

p(x=1|y=1) = 0.993

p(x=1|y=0) = 0.486
p(x=0|y=0) = 0.513

p(x=0|y=1)=0.006

Unobserved link between nodes 2 and 5 is represented in white with the value 0.486 but
the unobserved link between 2 and 3 is represented in black with the value of ~0.0
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Prohibited/Unlikely and Potential Missing Links
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A network with a prohibited/unlikely Link

A network with a potential missing Link

An observed network 

1

2

3
4

5



Complete Network
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A layered network can be visualised by stacking the 3 networks together to give additional 
information regarding the underlying structure and pattern of the whole network. 



The concept of hypernode from a simple network 



Initial network

green when > 0.8
red when < 0.4
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Adjacency matrix after reordering
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Fuzzy  network

Definition 1 A graph

We suppose a graph denoted by G(V,E) 
nodes (vertices) and |E| edges is a set of 
nodes and E a set of edges between the nodes 

Definition 2 Weighted graph

The graph may be weighted (to represent uncertainties),
in  which case. We associate a real valued function with an 
Edge or a node. The weight of a node is modelled 
as the self-connecting edge w(i,i).





















Maximum and Gaussian operator
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Hierarchy of hypernodes, Gaussian weight propagation mod el
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Link EquationModel

Poisson

Binomial

Other Generalized Linear Models



Conclusions

• A class of operators to compute the weight of the edges
between hypernodes is  defined on the basis of the generalized
mean.

• Selection of the parameters of these operators is an application
dependent task.

• Propagation of uncertainties is an important issue
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