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Feature Attribution?

● Feature-based interpretation method

● "What input is most responsible for a given prediction?"
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Feature Attribution?

● Feature-based interpretation

● "What input is most responsible for a given prediction?"

● Many terms designate the same thing
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Feature Attribution?

feature 

contribution

variable selection

feature importance

responsibility

saliency map

input relevance

prime implicant

minimal sufficient subset 

feature ranking
a posteriori 
explanation sparse approximation

● Feature-based interpretation

● "What input is most responsible for a given prediction?"

● Many terms designate the same thing
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Interpretability is in question

● The issue is not just philosophical!

● Many works rely on intuitive notions of interpretability / heuristics

● … and are ill-evaluated
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Interpretability is in question

It is not clear what task we are
attempting to solve.
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Interpretability is in question

It is not clear what task we are
attempting to solve.

… can we mathematically write it down?
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Yes.

● Leveraging simple considerations 
on functionality

● No evasive / intuitive concepts

● Allows task-specificity 
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Formalising: what is at stake

1. How to do that locally (instance-wise case)?

"Are we free to do whatever we want with the selected variables?"      NO
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Formalising: what is at stake

1. How to do that locally (instance-wise case)?

"Are we free to do whatever we want with the selected variables?"      NO

2. How to do that probabilistically?
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Contributions

Compare attribution methods on the same theoretical ground
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Contributions

Compare attribution methods on the same theoretical ground

Rigorous evaluations without ground-truth
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Contributions

Compare attribution methods on the same theoretical ground

Rigorous evaluations without ground-truth

Derive some properties, prove failure cases
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Thank you!

Towards Rigorous Interpretation: a Formalisation of 
Feature Attribution
Darius Afchar1,2, Romain Hennequin1, Vincent Guigue2


