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Core Insight: Long-running Agent needs continuity
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transient activity — durable progress
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Thin control: concise directives + workspace map Thick state: durable artifacts + role-readable evidence
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Loop invariant: 243840 & #RsL 08 T /& 42 A8 inspect #9 evidence: code-side
decisions. failed runs. metrics. diagnoses. unresolved blockers
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Main Results Al Box

> AiScientist /£ paper replication #= competition-style ML improvement # & K 4% 7%
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+9.92 / +11.15 31.82% -31.82 pts

MLE-Bench Lite Any Medal under both

PaperBench vs strongest matched baselines
backbones

remove File-as-Bus on MLE Any Medal

Long-horizon Al research is not merely a problem of stronger local reasoning;
it is a systems problem of maintaining cumulative, inspectable progress.
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> IterativeAgent 2238 #nz 5, 42 AiScientist & & %~ B £ 18k 4~ ; HLBA round

count I~ & 7 R

Backbone Strongest baseline AiScientist Gain Cost/task
Gemini-3-Flash 20.60 30.52 +9.92 $15.67 vs $27.44
GLM-5 22.58 33.73 +11.15 $12.20 vs $54.90
Frontier ref. Codex/GPT-5.5: 29.45 Best: 33.73 +4.28 not matched baseline

Takeaway: extra interaction helps only when it is organized around cumulative research-
engineering work.
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System

AIDE
LoongFlow
AiScientist
ML-Master 2.0

AiScientist

Codex/GPT-5.5 xhigh frontier harness:

Backbone
Gemini-3-Flash
Gemini-3-Flash
Gemini-3-Flash

GLM-5

GLM-5

Valid
87.88X5.46
77.27%0.00
100.00£0.00
100.00X0.00

100.00£0.00

Above Median
59.09%x2.62
77.27%0.00
86.36X0.00
80.30X1.52

89.39*1.52

Any Medal
45.45%0.00
77.27%0.00
81.82+0.00
65.15%X1.52

81.82X0.00

Any Medal 68.18+2.62; AiScientist exceeds by 13.64 points.
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Insight: long-horizon advantage is not one lucky late task; it broadens across paired runs and
strengthens over the full 24h budget.



Ablation: File-as-Bus S 1Z/5HH refinement B
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Do not read this as “more steps = better”: Codex is a strong low-step reference.
The key question is where effort is spent.
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> Detecting Insults: AUC 0.903—0.982, 18 'k best-so-far £ #f
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Case-level lesson: experiment records are memory, not bookkeeping.
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