
Hidden Shortcut: Many multi-hop benchmarks leak the 
solution path to models
• Path-Hinting narrates the reasoning sequence inside 

the question
• Specification-Hinting fingerprints the answer with 

distinctive attributes
Evaluation Gap: A single pass rate cannot distinguish 
poor search from weak synthesis or bad refusal 
calibration

(1) Build hint-free questions where only the user need is 
stated clearly
(2) Mask the Wikipedia sandbox so each next entity 
must be reached through prior evidence
(3) Validate necessity and sufficiency with LM checks 
plus human review

Dataset: 200 questions, mean 2.85 hops, with broad 
domain coverage

Workflow: Parallel solvers agents explore, an extractor 
distills evidence, and an aggregator refines context across 
rounds
Evidence Memory: Every retrieved fact gets an Evidence 
ID so agents reason over compact summaries with traceable 
retrieval
Verification: Atomic claims must cite evidence and pass 
entailment checks before answering or refusing

Knowledge Discovery: 
• Knowledge Sufficiency measures whether all 

needed evidence was acquired
• Search Score rewards efficient search plus valid 

parametric use
Generation Quality: 

• Good Refusal measures abstaining when evidence 
is insufficient

• Knowledge Utilization measures correct answering 
when evidence is sufficient

Diagnostic Insight: Forget and Lead-astray separate 
failure to use found evidence from distraction by noisy 
trajectories

Hard Benchmark: Best Pass@1 is only 56.0% under a 
mean 2.85 hops, showing hint-free path discovery 
remains unsolved
Key Decoupling: Top models often score around 72-
80% in Search Score yet remain far lower in Generation 
Score
Weak Refusal: Strong systems usually guess rather 
than abstain when evidence is missing

Behavior Clusters: Models separate into overconfident 
elites, synthesis-bottleneck systems, conservative 
middling agents, and self-aware weaker models
Dominant Failure: Synthesis is the main bottleneck; 
many agents find enough evidence but still fail to 
compose grounded answers
Additional Findings: Forget exceeds Lead-astray, and 
test-time scaling soon plateaus
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