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Algorithm 1: Computing the Shapley value

1. Input: Graph G(V;E), positive integer n
2. Output: Shapley value of all nodes inV (G)
3. foreachv € V (G)do
. . n .
4, SV[v] = m1n(1,—1+deg6(v)),
5. foreachu € NG(v)do
6.
7.
8.
g.

_ . degG(u)-n+1
SV[v] += max (0' degG(u)(l"'degG(u)})

end
end
return SV
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1. Cuckoo Search Diffusion Model (CSDM)
2. Degree-descending Search Strategy (DDS)
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Algorithm 2: Community based Shapley value Centrality Selection(CSCS)

Input: Graph(V, E), Graph communities Cy, Cy, ... Cn, positive integer k;
foreach c in communities
var CommunityValue = 0;

foreachn in c.nodes

1
2
3
4
5. n.ShapleyValue = Compute Shapley value of nusing Algorithm 1
6 CommunityValue += n.ShapleyValue;

7 end

8 c.Value = CommunityValue;

9. end

10. Compute fair selection of each community based on it's value

11. foreach c in communities

12.  Sort nodes within community in decreasing order and take nodes base on fair selection

13. end

Algorithm 3: Computing Communities Selection Count

Input: Graph G(V; E) Communities, K: Total Selection Number
var TotalSum = 0;

foreach (var item in Communities)

TotalSum += item.Value;

end

var CommunitiesSelectionSum = 0;

foreach (var item in Communities)

var Count = (item.Value / TotalSum) * K;
9. item.SelectionCount = Round(Count);

10. item.RoundingDifferences = Count — Round(Count);
11.  CommunitiesSelectionSum += Round(Count);

Eale R ol o

12. end

13. While (true)

14. if (CommunitiesSelectionSum == K)

15. break;

16. if (CommunitiesSelectionSum > K)

17. C = Find Community with SelectionCount > 0 and minimum RoundingDif ferences
18. C.SelectionCount = C.SelectionCount — 1;

19. C.RoundingDif ferences = 0;

20. CommunitiesSelectionSum — —;

21. end

22, if (CommunitiesSelectionSum < K)

23. C = Find Community with SelectionCount > 0 and maximum RoundingDifferences
24, C.SelectionCount = C.SelectionCount + 1;

25. C.RoundingDif ferences = 0;

26. end

27. end
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Divide the Network into non-overlapping
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