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via Explicit Evidence-Gap Tracking
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Problem: memory over long conversations Method: a closed-loop memory controller Results on LongMemEval (6 backends)

LLM agents must answer questions about weeks of past dialogue.
* Full context: about 115k tokens per query on LongMemEval_; costly,
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- Largest gains where Full-Context struggles: +23.6 on DeepSeek-V3.2 and

A refined query q & Aq targets the open +30.2 on Claude-haiku-4.5.

gaps; already-seen snippets are excluded.

Reason over &, (e.g., date
arithmetic) without new retrieval.

Stop when the gaps close or the budget

MemR? keeps an explicit evidence-gap state S, = (€,, C,):
is used, and answer from the state.

 Evidence ¢ : grounded facts found so far. Cost per query (GPT-4o-mini)
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3? What happened 2 days after my last dentist appointment? J Score
]
vs 59.8 Full-Context

Is the state faithful? Human audit and ablation
Audit (152 LoCoMo questions, GPT-40-mini) Ablation on LoCoMo (J score, GPT-40-mini)

- Gaps C,: requirements still unresolved. Plug-and-play: runs on top of chunk-based RAG or graph-based Zep memory, with no training.
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@\ Evidence: You had a dentist appointment on July 12.

(?) Gaps: Information about events on July 14 1s missing.
Whether July 12 1s indeed the most recent dentist
appointment is unknown.
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bounded, inspectable control loop. Strong long-context backends (GPT-5-
mini, GPT-5.6 Terra) still favor Full-Context; MemR? targets regimes where
full-history inference is costly or unreliable.

oracle state: state estimation is the bottleneck

Removing the masking costs 13 points: retaining raw history
adds interference.
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