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Self Evolving Agents



What’s in an agent?
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What’s in an agent?
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Roadmap: Memory, Experiment Loops, & Feature Engineering

Maragheh et al. Multi-Agent RecSys SIGIR 2026 5 / 26



Agent Memory
Context Accumulation & Retrieval
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Think-Act-Refine Baseline
Simple Memory Refinement Harness
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But how do we know if it’s any good?
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How to ”Evo-Memory” your benchmark
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Think-Act-Refine performs surprisingly well
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Takeaway
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Experiment Loops
AutoResearch & Evolution Workflows
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Challenges in Evolution
Context Pollution & Loss of Diversity
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Exploration Bottlenecks
Stagnation in Long-Horizon Runs

Maragheh et al. Multi-Agent RecSys SIGIR 2026 14 / 26



This results in high variance
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Progress-Aware Consistent Evolution

Maragheh et al. Multi-Agent RecSys SIGIR 2026 16 / 26



Workflow decomposition strikes again
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Plus other harness heuristics
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PACEvolve Results
SOTA Performance & Variance Reduction
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Can we solve the problem in the LLM rather than the harness?
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Semantic feature tagging in RecSys
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A naive agent / workflow does not work well
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Structured semantic tag generation with AgenticTagger
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AgenticTagger Architecture
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AgenticTagger Results
Vocabulary Control & Downstream Gains
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All three of these papers have something in common
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