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Background: valuation problems in ML & player valuations
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Valuation problems in ML
❑ Feature interpretation

❑ Data valuation

❑ Model valuation for

ensembles

Player valuations in

cooperative games:
❑ Shapley value

❑ Banzhaf value

A. Ghorbani & J. Zou. Data shapley: Equitable valuation of data for machine learning. ICML 2019.

Shapley value [1953] (2012 Nobel

Memorial Prize)

Shi = 
S⊆𝒱\{i}

S ! n − S −1 !
n!

[𝐹 S ∪ i − 𝐹(S)]

Lloyd Stowell Shapley

（1923 ~ 2016）

one feature ⟺ one player

Cooperative game : 
players

: payoff of a coalition 𝑆

Player valuation: assign importance

to players

one sample ⟺ one player

I. Covert, S.Lundberg & S. Lee. “Explaining by removing: A unified framework for model explanations. JMLR 2021.



Overview of the Proposed Variational Values
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Energy Based Model for
a cooperative game

Player valuations in 

cooperative games

?
Valuation 

problems in ML

❑ Feature interpretation

❑ Data valuation

❑ Model valuation

Mean field variational parameters

as principled player valuations

𝐱0 𝐱1

Recovering
- Shapley

- Banzhaf

-step

Variational Values

fixed point

iteration Principled valuation criteria

-step

Variational Values

✓ Null player

✓Marginalism

✓ Symmetry
Axioms

One step→ Shapley, Banzhaf

Multi step→ Lower decoupling

error



Experimental Results

Three groups of experiments:

❑ Submodular games

❑ Data valuations

❑ Feature attributions

Variational Values

achieve lower decoupling

error and better valuation

performance
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