	Study
	Viral Type
	Study Type
	Method
	ROB

	Sharma 2009(41)
	HIV
	Retrospective
	Logistic regression
	High

	Kerschberger 2021(13)
	HIV
	Cross-sectional
	Machine learning
	High

	Yin 2018(44)
	HBV
	Retrospective, Registry
	Logistic regression
	High

	Balzer 2017(37)
	HIV
	Retrospective
	Machine learning
	High

	Tang 2018(42)
	HIV
	Retrospective, Registry
	Machine learning
	High

	Wand 2012(20)
	HCV
	Prospective
	Logistic regression
	High

	Peebles 2020(40)
	HIV
	Retrospective, RCT
	Logistic regression
	Low

	Wahome 2013(43)
	HIV
	Retrospective
	Other
	High

	De Weggheleire 2021(38)
	HCV
	Cross-sectional
	Logistic regression
	High

	Harabor 2023(39)
	HCV
	Prospective
	Machine learning
	High



Table 1: Characterisation of Papers Used for the ARBITER validation. Using Claude (Anthropic), studies were randomly selected by viral type, study type, statistical method, and risk of bias described in our systematic review.(11)  
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	ARBITER
	Claude Sonnet 4.6
	Manual Reviewer

	Question-level agreement with consensus

	Cohen κ vs consensus (95% CI)
	0.701 (0.650–0.754)
	0.714 (0.617–0.794)
	0.724 (0.674–0.774)

	Interpretation band
	Substantial
	Substantial
	Substantial

	Pairwise assessor agreement

	ARBITER vs Manual Reviewer Cohen κ (95% CI)
	0.503 (0.426–0.577)
	—
	—

	ARBITER vs Claude Cohen κ (95% CI)
	0.513 (0.393–0.600)
	—
	—

	Manual Reviewer vs Claude Cohen κ (95% CI)
	—
	0.551 (0.430–0.651)
	—

	Three-assessor overall agreement

	Fleiss’ κ (95% CI)
	0.496 (0.398–0.578)

	Directional three-way agreement rate
	59.0% (118/200)

	Discrepancy distribution

	None (concordant)
	99 (49.5%)

	Minor
	31 (15.5%)

	Substantive
	55 (27.5%)

	Major
	15 (7.5%)

	Sensitivity analysis (5-category scale)

	ARBITER vs Manual Cohen κ (5-cat)
	k = 0.402, 95% CI (0.332, 0.478), Δ = -0.101 vs 3 cat analysis
	—
	—

	ARBITER vs Claude Cohen κ (5-cat)
	ARBITER vs Claude: k = 0.417, 95% CI (0.306, 0.500), Δ = -0.096 vs 3 cat analysis
	—
	—

	Manual vs Claude Cohen κ (5-cat)
	—
	k = 0.574, 95% CI (0.484, 0.654), Δ = 0.023 vs 3 cat analysis
	— 


Table 2: Agreement with Expert Consensus — Overall Performance. κ values computed with linear weights on 3-class directional codes (Positive/Neutral/Negative); 95% CIs from a study-level clustered bootstrap resampling the nine papers with replacement (2,000 iterations). 5-category sensitivity analysis uses ordinal linear weights on uncollapsed judgment scale. Directional three-way agreement = proportion of SQs where all three assessors reached identical directional codes.
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	Domain
	SQs
n
	Discrepant
n (%)
	Three-way directional agreement %
	Fleiss’ κ
	ARBITER κ vs consensus
	Claude κ vs consensus
	Manual κ vs consensus

	Participants
	27
	7 (25.9%)
	81.5%
	0.315
	0.879†
	0.341
	[bookmark: OLE_LINK26]0.460

	Predictors
	36
	18 (50.0%)
	58.3%
	0.161
	0.344†
	0.818
	0.062

	Outcome
	36
	11 (30.6%)
	72.2%
	0.014
	0.526†
	−0.059
	−0.059

	Analysis
	101
	65 (64.4%)
	48.5%
	0.439
	0.652
	0.651
	0.698 


Table 3: Domain-Specific Agreement Rates. Domain-level Fleiss' κ computed on all SQs within that domain across all applicable papers (9-paper corpus; Kerschberger 2021 excluded). Individual assessor κ values computed with linear weights on 3-class directional codes; study-level clustered bootstrap, 2,000 iterations. Three-way directional agreement denotes agreement on the collapsed three-class directional scale (positive/neutral/negative), not identical uncollapsed judgments; it therefore includes same-direction, different-confidence cases that are also counted as discrepant, so the two columns are not complementary. The near-zero and negative κ in the Outcome domain reflect a ceiling effect rather than poor agreement, given 72.2% directional agreement in the same row.
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	SQ
	ARBITER v1 → v2
	Outcome vs expert consensus
	Fix applied

	1.1
	No Information → Yes
	Resolved
	Tier criterion corrected (Tier 3 → Tier 2); facility keywords added (e.g. “outpatient”, “clinic”)

	1.3
	Probably No → Yes
	Resolved (tier-driven)
	Tier correction

	2.2
	Probably No → Probably Yes
	Improved (tier-driven)
	Tier correction

	3.3
	No → Probably Yes
	Major resolved
	Criterion prompt: eligibility screening vs outcome-assessment contamination; outcome-assessor defined; RDT/LFT exception

	4.1
	No Information → No
	Resolved
	Retrieval keywords: multi-word phrases (e.g. “total number of AEHI cases”)

	4.3
	No → Yes
	Major resolved
	Criterion prompt: pre-enrolment exclusions (SQ 1.3) vs post-enrolment missing data

	4.2
	No Information (unchanged)
	Residual — not pipeline-attributable
	None; defensible (predictor count outside ingested text)

	4.4
	No Information (unchanged)
	Residual retrieval gap (minor)
	None; model-development section not retrieved


 Table 4: Development-pathway judgment changes and pipeline refinements from the Kerschberger 2021 case study. ARBITER Development-pathway signalling-question judgments that changed, or were reviewed and retained, following interim refinement on the first validation paper (Kerschberger 2021).(13) For each signalling question, the table shows ARBITER's judgment before (v1) and after (v2) refinement, the resulting change in agreement with the expert consensus, and the pipeline modification applied. Two residual discrepancies (SQ 4.2, 4.4) were judged not attributable to correctable pipeline errors and left unchanged.


