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Fairness in Social Influence Maximization

Motivating Example — Which outcome is fair?
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Fairness-improving algorithm

Algorithm 1 Stochastic Seedset Selection Descent

Input: Social Graph G(Vg, E), initial seed set Sp, 3 fairness weight, e-tolerance
Output: Optimal seedset S*

1: S « {} &> collection of candidates
2: for k iterations do > configurable &
3 Vs, + nodes reachable from Sy via cascade, using SEEDSET_REACH routine

4: S+ {}

5: for | .Sy| iterations do

6: S Sufv}|v~Vs

7 Vs ¢ nodes reachable from S in a fixed horizon, using SEEDSET_REACH

8 Vs, « Vs, \ Vs

9: Es, + —BETA_FAIRNESS(S), §)
10 Eg ¢ —BETA_FAIRNESS(S, )
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Fairness via Optimal Transport

Fairness = distance from an ideal distribution

Wc(’}’a, 7b) = minWGH(%,%) E(w1,w2),(y1,y2)~71 [C(($13 932): (yla 92))}
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FAIRNESS (1) = 1= VEW,(3:7") = B ayon [1 = s = ]

11: Paceept — min{ 1,efs0—Fs} > Sy acceptance based on energy change
12: if 2 ~ B(Puccep:) then > Metropolis sampling in 12-18
13: S5+ 8 1> get a better seedset
14: else

15: if z ~ B(¢) then ©> for some small constant e
16: S+ {v,}l‘:'l‘ 1%l Ve > random seedset
17: else

18: S+ So b retain existing choice

19: Sy SU{S]}
200 So+ S5

21: S5 + Sp € 8 | BETA_FAIRNESS(Sp, ) is maximum

22: return S

> for next iteration
> via S3D_ITERATE
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