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Explain Models with Shapley Interactions Game Theory for General ML Applications

I want to use Shapley values for other ML 
applications. How do I compute them?

How do I measure interactions between 
multiple features for black box models 

beyond feature attributions?

Any Value
Function

(as a callable)

Any Model
(e.g., torch, 
sklearn, …)

s

Tree Model
(e.g., xgboost 
lightgbm, …)

Explaining models 
with shapiq is easy:
➢ Agnostic Explainer 

and Imputers
➢ Tree Explainer

“Does the location of my property affect its price?”

shapiq includes: 
➢ 20 concepts (Shapley value and interactions, Banzhaf value and 

interactions, Faithful Shapley, Generalized values, Möbius, Core, …)
➢ 14 state-of-the-art approximators and exact computers

“Why is this a dog?”

“How does my language model predict a positive sentiment?”

Interpretation: Shapley interactions generalize the Shapley value beyond individual effects up 
to any-order and capture synergies between features.

Evaluation of Approximators on the Benchmark
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order 1:
Shapley Value

up to order k:
Shapley Interactions

up to order n:
Möbius Interactions

Faithfulness and Complexity

Class Shapley Interactions Shapley Values

Approximator

KernelSHAP-IQ KernelSHAP

Inconsistent KernelSHAP-IQ kADD-SHAP

Faith-SHAP Owen Sampling

SHAP-IQ Unbiased KernelSHAP

SVARM-IQ SVARM

Permutation Sampling (SII) Permutation Sampling (SV)

Permutation Sampling (STII) Stratified Sampling

Computer
Möbius Converter

Exact Computer

Benchmark of 11 ML 
domains (e.g., explanation, 
data valuation, uncertainty 

quantification, …)

Games: 100 benchmark
games with more than 2000
pre-computed configurations

➢ performance 
depends on 
the domain

➢ kernel and 
stratification 
based on top
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