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ICM
For	a	node	𝑢,	after	getting	active,	it	has	a	single	chance	to	activate	
each	of	its	inactive	son	𝑣,	success	with	probability	𝑝

Activation probability 𝑝 varies

𝑝 𝑠 = =
𝑝>

1 + 𝑐𝑒CDEF , 							𝑠 ≤ 𝑡𝑝

−𝑟K 𝑠 − 𝑡𝑝 + 𝑝′, 𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒

CVAP model

Celebrity Selection
• Greedy	algorithm	provides	1 − S

T
optimaility

Influence function 𝝈 is submodular
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The settings:
• Graph	𝐺 = 𝐶, 𝑉,𝐸
• 𝝈 is	provided	as	an	oracle
• Information	complete
• No	cost,	no	budget	limit

The focus:

𝑁𝐴𝑆𝐻 = 𝒑 ∈ ℝc
d 	|	𝑢f 𝑝f, 𝒑Cf ≥ 𝑢f 𝑝fh,𝒑Cf ,

∀𝑝fh ∈ ℝc

The simple greedy algorithm The double greedy 
algorithm

Theorem 1.  𝑁𝐴𝑆𝐻 = {𝜹}, if 𝐶 = 2 Theorem 4.  𝑁𝐴𝑆𝐻 = {𝝋}

Theorem 2.  |𝑁𝐴𝑆𝐻| = 1, if 𝐶 = 3

Theorem 5. 

𝑢 𝑋K 𝝋 ∈
1
2𝑢 𝑆∗ ,

1
2𝜎 𝐶

Theorem 3.  Those cannot be 
guaranteed, if 𝐶 ≥ 4:
• 𝑁𝐴𝑆𝐻 ≠ ∅ (existence)
• 𝑁𝐴𝑆𝐻 = ∅ (non-existence)
• If	𝑁𝐴𝑆𝐻 ≠ ∅, 𝑁𝐴𝑆𝐻 = 1 (uniqueness)
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𝜑f =
𝛿f + 𝜎 𝑐f|𝑆fCS

2
𝑆f = 𝑐S,𝑐K,… , 𝑐f

𝑋K: ℝc
d → 2d

𝑆∗ = max
�⊆d

𝑢 𝑆
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