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Automatic Reviewers Fail to 

Detect Faulty Reasoning 

in Research Papers: 
A New Counterfactual Evaluation Framework

Formel model of 
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 evaluation framework

Evaluation 

dataset
1. Controlled 

evaluation

2. Repeated 

measurements

3. Human-AI 

collaboration

Recommendations

▪ Automatic review generators are on the rise

▪ Inconsistent findings on their performance

paper
peer

review

ARG

Human reviews are 

no gold standard 

Reviewing uses 

many skills at once

1. Extract the research 

logic of the paper

2. Make soundness-neutral 

and –critical edits

3. Run ARGs

4. Compare the reviews

5. Determine average 

(treatment) effects

3 types of soundness-critical CFs 

Evaluation dataset
▪ Based on papers from 6 

ML/NLP conferences

▪ GPT-4o-mini + 

manually tuned prompts

▪ Human-validated:

▪ ~90% correct

▪ ~90% plausible

▪ ~80% minimal No significant effects!
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