
Extending centrality 
measures to groups
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Preexisting 
knowledge

 Earlier known methods of creating group centrality measures 
out of node centrality measures.



Centrality measures
NODE CENTRALITY MEASURES

  

GROUP CENTRALITY MEASURES
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   x3 ? 

 

Sum-approach gives unsatisfactory results

Could we achieve something like this?





Merge-approach
  



 



x2
 

Which arrangement is better - green or blue?

Merge-approach: green > blue.

Sum-approach (and me): this makes no sense.

ChatGPT: I'm sorry, but I cannot fulfill your request. As an AI language model, I'm designed to provide information and assistance based on the input given to me. However, determining whether a blue or green arrangement of billboards is better is subjective and depends on various factors such as context, audience preferences, location, and purpose of the billboards.



Total-approach
  



 



New idea  New method for extending node centrality measures to group 
centrality measures



The method

Node centrality 
measure

Node centrality 
measure in special 

form

Group centrality 
measure

conversion transformation

Transformation:
- Unambiguous
- Elegant
- Natural

Conversion:
- Ambiguous
- Doesn’t always make sense
- Some choices have to be made





Special form
  



Special form*
  

*almost

 



Special form*
  

*almost

 



Special form
  

Note that the normalization function does not change the group rankings



Transformation
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Intuition



Intuition - sum



Intuition - max



Intuition - min



Intuition - proportional



Problem



Possible solutions:
1.  Nodes from the evaluated group don’t evaluate other nodes.

2.  Nodes from the evaluated group don’t evaluate themselves.

3.  Nodes from the evaluated group evaluate themselves.

A. Graph of apartment buildings and placing stores (żabka) in them.

B. Modeling an infected population – which starting configuration of 
infected people will infect others the most.



Earlier known methods vs new method
 Sum-approach

 Merge-approach

 Total-approach

 



Expressiveness - conversion
 Eccentricity



Expressiveness – achievable group 
centralities (V)

 



Expressiveness – achievable group 
centralities (V \ S)



Converting centrality classes – medial

Betweenness

Flow Betweenness

Stress

 



Converting centrality classes– 
distance-based

 





Converting centrality classes – 
distance-based

 

Closeness



Converting centrality classes – vitality

 



Converting centrality classes – vitality

 

 



Converting centrality classes – feedback



Converting centrality classes – feedback
Recursive definition:

Walk definition:



Converting centrality classes – feedback

 



Sources:
 Axioms4Centalities

 https://centrality.mimuw.edu.pl/

 Oskar Skibski - Presentation of MsC topics. 

 https://aiecon.mimuw.edu.pl/wp-content/uploads/2023/10/Centrality-Measures-SEM.pdf

 Tomasz Wąs, Oskar Skibski, 2021 - An Axiom System for Feedback Centralities

 https://www.ijcai.org/proceedings/2021/0062.pdf

https://centrality.mimuw.edu.pl/
https://aiecon.mimuw.edu.pl/wp-content/uploads/2023/10/Centrality-Measures-SEM.pdf
https://www.ijcai.org/proceedings/2021/0062.pdf

