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Some ideas behind the feedback centralities 

person 

i votes for j 
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Counting All Paths 

Leo Katz “A new status index derived from sociometric analysis” 

Example in Matlab 



Introduction to Network Science 24 

Network Flow 
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Vitality (robustness) 

Q: How much flow must go over a vertex i in order to obtain the maximum flow value? 
How does the objective function value change if we remove i from the network? 

Max-flow Betweenness Vitality 

Examples of vitality:   

? 

power grids, social networks with no leader, collaboration networks 
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Closeness Vitality 
i-j shortest path 

Computational problem with this vitality index? 
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Stress Centrality as a Vitality Index 

Stress Centrality 

 is a number of s-t shortest paths containing i 

for nodes for edges 

 is a number of all s-t shortest-paths 

Can be interpreted as the number of shortest paths that are lost if the vertex or edge is 
removed from the graph. However, … (what can be the problem?) 

Homework (grads only; bonus for undergrads): 1) check at home; 2) when will the removal of an 
edge lead to an increase in the edge number? 3) any solution to this problem? (submit by 2/3/2014) 
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Current Flow 
• Electrical network is an undirected, simple, connected graph G = (V, E) 
• Conductance function c:E   R 
• Supply function b:V  R  (external electrical current enters and leaves network) 
• Positive b =  entering current 
• Negative b =  leaving current 

 
 

• Direction of the current: each edge ij in E is oriented arbitrarily 

undirected 
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Given edge weights c(i) , we define electrical network Laplacian L. 
 
We can find p and b by solving Lp=b. 

Current-Flow Betweenness Centrality 

Paper review: M. Newman “A measure of betweenness centrality based on random walks” 
Submit by 2/4/2014 
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How to compare different centrality concepts? 
Normalization in one network 

Exercise (do not submit): Is c’X a norm? Prove or disprove. 

Freeman “Centrality in social networks: Conceptual clarification” 
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Normalization for different networks 

set of all graphs with n vertices 

Examples 

- Degree centrality = normalization by factor (n-1) 
 

- Shortest paths betweenness centrality 
 
 
 

 

What is the upper bound (or normalization factor)? 

Star graph, cB(i) = (n-1)(n-2)/2 

- Closeness centrality 

What is the upper bound (or normalization factor)?  It is 1/(n-1) 
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