SECTION 5

Open Problems

Five open problems on the path to reliable utility-centric retrieval.

Foundations - LLM-Centric Utility - Modeling & Optimization - Agentic RAG - Open Problems



Utility Definition

5 — Open Problems

Efficiency Correctness
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OPEN QUESTIONS

How do we define utility
beyond factoid QA?

How do we compare utility
across domains?

How do we represent negative utility?

How to combine correctness,
completeness, faithfulness, safety,
and efficiency?



IJIM-SW:iﬁc Uti]ity 5 — Open Problems

What does it already know?

Knowledge changes marginal value.

What can it use?
Evidence must be actionable.

Transform evidence?

Rewrite for a specific model.

Which labels transfer?
Utility is not model-invariant.

Can strong teach weak?

Annotations may not transfer cleanly’

Can we a propose an effective personalization mechanism to
identify LLM-specific high-utility info (query & doc)?
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Set & Context Uti]ity 5 — Open Problems

OPEN QUESTIONS

How to balance coverage and complementarity?

How to avoid redundancy and conflict?

How to evaluate marginal contribution?

A budgeted,
complementary, How to assemble context under token budgets?
attributable set of
evidence. How to preserve provenance and attribution?

Context utility is a composition problem; combinatorial
explosion
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Scalable Training & Evaluation 5— Open Probiems

OPEN QUESTIONS

How to scale high-fidelity utility labels?

How to train corpus-scale retrievers?

. _ ,
Scale labels, retrievers, How reliable are LLM judges*

judges, and evaluation. . _
How to isolate retrieval from the generator?

How to evaluate open-ended & agentic tasks?

Scale labels — and isolate retrieval from generator ability.
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Agentic Retrieval

5 — Open Problems

VERIFY
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A MAJOR FRONTIER

Search agents make
retrieval dynamic again—
and the retriever

must catch up.

Next-step or final-answer utility?
Trajectories as click logs?

Reward assignment across long trajectories
Evidence verification
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