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Self-Evolving LLM Counseling Agents
with Auditable Human-in-the-Loop Control

Joongho Ahn Moonsoo Kim*
ICT Polytech Institute of Korea CEO Business School
jhahn@ict.ac.kr mskim@ceobizschool.kr

Abstract

Large language model (LLM) agents in client-facing services should improve without
regressing on what already works, yet frequent revisions and shifting evaluation criteria make
changes hard to trace. This paper presents a controlled self-evolution loop for LLM counseling
agents and applies it to five employment counselors of a Korean artificial intelligence (AT)
service. In each cycle, an Al coding assistant drafts revised counselor instructions; simulated
clients, instructed to disclose details only when asked, converse with both versions; a blind
judge, supplemented by code checks in later runs, scores the dialogues; and the revision is
promoted automatically under decision rules stated before each run. Changes were tested
singly, combined, then bundled into redesigns; human reviewers set the direction of revisions
and read the dialogues, and release is reserved for management. Forty-two runs, ten re-judged
under one rubric by judges from two vendors with a same-judge repeat, address four research
questions. (1) Rule wording changed behavior: situational rule sentences reduced the failures
they targeted, the same behaviors given as knowledge lists did not measurably change them,
and restructuring mainly reduced input length. (2) Narrow rules removed or reduced specific
risky behaviors, most clearly unanswered eligibility questions. (3) Human reading revealed an
echo habit that the rubric itself had rewarded. (4) Within the loop, the gains depended on
how rules were combined and on the judge. On ten held-out scenarios with a protocol fixed
in advance, loop-selected versions outscored production versions in all three counselor-model
and judge conditions. These results illustrate how counseling agents can evolve in a largely
automated loop that keeps every change traceable to its criteria, with human dialogue reading
built in to catch behaviors that scores alone would reward.
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