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Abstract

Data quality validation relies heavily on predefined rules, limiting detection of unforeseen defects. LLM agents can
interpret semantics to detect defects beyond predefined rules, but increasing autonomy reduces reproducibility and
verifiability. To mitigate this trade-off, we propose a controlled harness dividing validation into three stages
(observation, validation, synthesis) with stage-specific, constrained tools. Across four benchmarks, tool control did not
sacrifice performance and even improved it on some (Beers, Flights) (F1: Hospital 0.994/0.998, Beers 0.946/0.995,
Flights 0.622/0.730, Rayyan 0.184/0.171), with reproducibility improved across all (Flights: 0.250 to 0.007 in standard
deviation). Rayyan, however, remained difficult under both conditions, with F1 at or below 0.2. These experiments
reveal the harness structure's effects and limits across datasets and error types.
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Table 4. Tool-call trajectories of the proposed method by
dataset

Metric Hospital Beers Flights Rayyan
7, 66 29 31 17
T, 58 5 15 2
Tpandas 7 30 19 22
Load 19 19 19 25
Total calls 150 83 84 66
Tovs 1.14 5.80 2.07 8.50
Tfree 0.1 1.03 0.61 1.29
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Fig. 2. Tool-call timeline for the Beers dataset
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Table 5. Detection performance by model(F1)

Haiku 4.5 Sonnet 5 Opus 5
Hospital 0.095 0.998 1.000
Beers 0.728 0.995 1.000
Flights 0.647 0.730 0.886
Rayyan 0.071 0.171 0.203
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