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Motivation

Quantify the value of data in algorithmic predictions and decisions

It has been suggested that certain data constitute individual 
property, and as such individuals should be compensated in 
exchange for these data.



Shapley value

The Shapley value is one way to distribute the total gains to the players, 
assuming that they all collaborate.

𝐷𝐷 a set of 𝑛𝑛 players
𝑣𝑣: 2𝐷𝐷 → 𝑅𝑅 maps subsets of players to the real numbers,𝑣𝑣 ∅ = 0
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Shapley value

Properties

1. ∀𝑆𝑆 ⊆ 𝐷𝐷, 𝑣𝑣 𝑆𝑆 ∪ 𝑖𝑖 = 𝑣𝑣 𝑆𝑆 ∪ 𝑗𝑗 → 𝜙𝜙𝑖𝑖 𝑣𝑣 = 𝜙𝜙𝑗𝑗 𝑣𝑣
2. ∀𝑆𝑆 ⊆ 𝐷𝐷, 𝑣𝑣 𝑆𝑆 ∪ 𝑖𝑖 = 𝑣𝑣 𝑆𝑆 → 𝜙𝜙𝑖𝑖 𝑣𝑣 = 0
3. 𝜙𝜙𝑖𝑖 𝑣𝑣 + 𝑤𝑤 = 𝜙𝜙𝑖𝑖 𝑣𝑣 +𝜙𝜙𝑖𝑖 𝑤𝑤
4. ∑

𝑖𝑖∈𝑁𝑁
𝜙𝜙𝑖𝑖 𝑣𝑣 = 𝑣𝑣(𝑁𝑁)

Given a player set 𝐷𝐷, the Shapley value is the only map from the set of 
all gamers to payoff vectors that satisfies all four properties in a coaliti-
onal game.

Extend Shapley value
to data valuation.

∀𝑆𝑆1, 𝑆𝑆2 ⊆ 𝑁𝑁, 𝑣𝑣 𝑆𝑆1 ∪ 𝑆𝑆2 ≥ 𝑣𝑣 𝑆𝑆1 + 𝑣𝑣 𝑆𝑆2
∀𝑆𝑆 ⊆ 𝑁𝑁, Σ

𝑖𝑖∈𝑆𝑆
𝜙𝜙𝑖𝑖 𝑣𝑣 ≥ 𝑣𝑣(𝑆𝑆)



Proposed method
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Experiments
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