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Beluga Challenge as a PhD-level course
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The Beluga Challenge

image source: https://github.com/TUPLES-Trustworthy-Al/Beluga-Al-Challenge
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The Beluga Explainability Challenge
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Explanations from Counterfactual Task Reformulation

Explaining what is using what could have been



Framework

Counterfactual Solving the Contrastive LLM
Task Reformulation Counterfactual Task Explanation
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Counterfactual Reformulations for Beluga

New Question-Based
Task Reformulation
Task Plan

New
Plan
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Counterfactual Reformulations for Beluga

Why is jig x loaded on rack A instead of another rack B?
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Counterfactual Reformulations for Beluga

Why is jig x loaded on rack A instead of another rack B?
Forbid placing x in A, enforce placing x in B.
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Counterfactual Reformulations for Beluga

Why is jig x loaded on rack A instead of another rack B?
Forbid placing x in A, enforce placing x in B.

Why load jig x on rack A instead of loading jig y on rack B?
Forbid placing x in A, enforce placing y in B.

Why load jig x on rack A before loading jig y on rack B?
Only allow placing x in A if y has been placed in B.

What is the impact of removing rack A for maintenance?
Forbid placing anything in A.

How can | keep one rack empty all the time?
Forbid placing anything on the smallest empty rack.
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General Counterfactural Reformulations

Why is jig x loaded on rack A instead of another rack B?
Forbid placing x in A, enforce placing x in B.

Why load jig x on rack A instead of loading jig y on rack B?
Forbid placing x in A, enforce placing y in B.

Why this instead of that?

Forbid this, enforce that
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General Counterfactural Reformulations

Why load jig x on rack A before loading jig y on rack B?
Only allow placing x in A if y has been placed in B.

Why this before that?

Enforce this and that
Make that a precondition for this
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General Counterfactural Reformulations

Can you not use that?

Remove interaction with that

What is the impact of removing rack A for maintenance?
Forbid placing anything in A.

How can | keep one rack empty all the time?
Forbid placing anything on the smallest empty rack.
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Framework

Counterfactual Solving the Contrastive LLM
Task Reformulation Counterfactual Task Explanation
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Solvers

In competition:
® no control over initial plan quality
® tight time limit
— LAMA
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Solvers

In competition:
® no control over initial plan quality
® tight time limit
— LAMA

Post competition analysis on optimal plans:
® | M-Cut in Fast-Downward
e SymK
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Solver Comparison

Reformulated
LM-Cut SymK
Solved Not Solved Solved Not Solved
Solved 53 4 84 0

Default

Not Solved 18 149 16 124
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Framework

Counterfactual Solving the Contrastive LLM
Task Reformulation Counterfactual Task Explanation

12/13



Contrastive Explanations

Contrastive
LLM-Answer
® Use an LLM
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Contrastive Explanations

Contrastive
LLM-Answer
® Use an LLM

® Prompt:

® |t's an expert
Plan %
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Contrastive Explanations

Contrastive
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Contrastive Explanations

Contrastive
LLM-Answer
® Use an LLM
® Prompt:
= |t's an expert
® Target audience
= Scoring criteria Plan
= QOne-shot
® Model: 03-mini, due to constraints New \
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