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 Three approaches of 
complementarity between Persons 

sharing properties in social networks 
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State of  the Art 

 

Contribution 

♦ Definitions 

♦ Complementarity: 3 methods 

♦ Algorithms 

 

Results 

Outline 
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What is the best team for the 
Rugby Wolrd Cup ?? 

 Complementary players to achieve a unique goal:  

 

     The Best Team… 
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Biomedical: geometric complementarité on molecules (Lawrence, 
Colman, 1993) 
 

Economy: increase in profitability for a product implies an increase in 
profitaility for other products (Milgrom, Roberts, 1994) 

♦ Lowering the price of Milk, increase the demand on sugar  both products are 
complementary  Supermodularity  

 

Innovation : contribution of entity A is higher associated with entity B  
(Cassiman & Veugelers, 2006) 

 

Transversal Hypergraphe and multi member concept (Jelassi et al., 
2014).   

State of the Art on complementarity 
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State of the Art 

 Cassiman & Veugelers, 2006 

The whole is more than the sum of parts 
 

 Complementarity(A; B) : P(1; 1) - P (0; 1) > P (1; 0) - P (0; 0) 

 P : Utility function 

Contribution of A and B to the system is higher if they are 
associated together than the summed contribution of A and B 
when separated. 

Or: Utility of A is better when B is present 
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Notations 

 Bipartie Graph: G = (Pe; Pr; E) 

 Example: Women Events 

 

 

 

 

 

 

 COMPLEMENTARITY GOAL :  
  Cover all properties with the least number of vertices   
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Notations 

 Entropy: 

 

 

 Entropy is maximum when the system is most hazardous 
(More information is needed to represent the system) 

 Conditionnal Entropies:  
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Notations 

 INFORMATION GAIN (Yang & Pertersen 1997) 
 

 gain = Entropy difference:  
   system and conditional (Pej ) 

 Information Gain becomes the Utility Function: P 

 

 COMPLEMENTARITY (adapted from Cassiman): 

    Complementarity(A; B) : P(A;B)- P(;B)>P(A;)-P(A;) 

    so: 

 Complementarity(A;B)=G(A;B)- G(;B)-(G(A;)-G(A;)) 
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Three complementarity methods 

 1) Simple Method: (no use of Gain, no use of entropy) 
 - Select the best vertice randomly 

 - add randomly vertices to get a complete coverage of properties on 
the bipartite graph 

 2) Milgrom Supermodularity:  

 Complementarity (A,B)= G(A  B)-G()-(G(A)-G(A  )) 

(adaptation of: P(x  y) + P(x  y)  P(x) + P(y)) 

 3) CASSIMAN :  

Complementarity(A;B) =  G(A;B)- G(;B)-(G(A;)-G(A;))  
 Variant 1: G(A;B) = G(A Ú B) 

 Variant 2 : Exclusive OR: G(A;B) = G(A  ) 

 Variant 3 : AND: G(A;B) = G(A  ) 
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Algorithm and Example : Three complementarity methods 

 1. Compute system entropy 

 2. Find person Pemax with maximum gain G  
 3. Find person Pecomp_max with highest complementarity for Pemax 

  (see point 6)   
 4. Start again 3 with already selected persons 

 

 5. Stop condition:  

 All properties are covered at least once, if yes: stop 

 6. Compute complementarity according to method and variant 
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RESULTS: Women Events Graph 

 18 ladies participating to 14 possible Events on the 20th century 

 Maximum gain G: Person 1 
 
 
 
 
 

 Exlusive OR and Milgrom: 

 Max Complementarity with total coverage: 

  person 1 and person 14 
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RESULTS: Rugby team Graph 

 Milgrom 

    31 players cover  
    all properties 

 Cassiman 
42 players cover  
all properties 

 Other methods: 
not efficient 
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RESULTS: Facebook Graph 

 273 persons sharing 547 photos 
 

 
 
 
 

 82457 authors sharing 40000 articles 

RESULTS: Author-Articles Graph 
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Conclusion 
 Complementarity:  
  The whole is more than the sum of parts 
  Utility of an Element 
 3. Information Gain = utility 
 4. 3 different methods,  
 Complementarity Algorithm,  
 Complexity: O(n12 x n2) 
 Interesting Results, to be continued… 
 Perspectives :  

♦ Improve coverage algorithm  

♦ Scale Adaptation 
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Thank you. 
 

Questions ? 
 

 

 
www.social-networks.mines-ales.fr 
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Trois complementarity methods: Cassiman 

 3) CASSIMAN :  

Complementarity(A;B) =  G(A;B)- G(;B)-(G(A;)-G(A;))  

 

WITH 3 variants 

 Variant 1 : OR 

G(A;B) = G(A  ) 

 

 Variant 2 : Exclusive OR exclusif 

G(A;B) = G(A  ) 

 

 Variant 3 : AND 

G(A;B) = G(A  ) 

 


