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 Objective: effective influence
- i R R . maximization (IM) when the influence
Choose Seeds Real World ~ probabilities between users are
/ < Heuristic > \I\?cfj:s 5 i unknown _
TN follow folow ~+ Framework: given a budget (number
<Exp|ore—Exp|oit(EE)> b% @f :@i ~of trials), maximise influence spread

follow follo
O w

Feedback %@/ ,
™ /. L ] c - different case from one-step |M

Update Graph : :
T . clas_s!c tradeoff between explo_rat!on
_________________________________________________________________________________________________________________ (refining the model) and exploitation
(using the model)
OIM Framework
Algorithm 1 Framework(G, k, N) Crucial component — graph update
1: Input: # trials N, budget k, uncertain influence graph Alter each step and feedback, the uncertain
G . . .
2: Output: seed nodes S, (n =1...N), activation results Influe.nc.e graph 1S updated, using a
3: ﬁ% 0 combination of:
4: for n =1 to N do - local update: each edge in the feedback is
5: Sy»n < Choose(G, k : :
6 (A, F)) %Rgalwgﬂd updated in a Bayesian manner (Beta
7. A« A(Lé A, ) distributions)
8: Update(G, Fry, . : : :
0: return {Sy|n—1...N}, A global update: every edge in the graph is

updated using methods such as maximum
likelihood or least squares regression

Model: an uncertain graph of influence probabilities,
starting from prior knowledge

Algorithm: iterative process involving selection of seed Feedback Ay, Iy : (i, ], aij)
users, feedback gathering, and update of the model

NS
Global (o, 5)

- Seed selection: use the uncertain graph for selection,
by applying IM black box algorithms and explore—

exploit strategies (e-greedy, confidence bound, exp. @ \/
gradient)
- Real-world feedback: iest the chosen seeds In the Local (s, 8:5) V(i,j) € Fy,

real-world, and get an activation feedback trace

Effectiveness and Efficiency
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(a) Varying k under fixed budget (b) Varying k under fixed trials
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» effectiveness: using explore—exploit combined
with graph updates increases the influence
spread

Running Time (in seconds)

» efficiency: caching samples is highly effective 0510 " 30 30 b 30 OF =16 20 " 30 40
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