ArxivHop: A Diagnostic Benchmark
For Multi-Turn Agent Evaluation

Paper Recall vs Accuracy: Models Above the Diagonal Find Evidence but Fail toeSynthesize
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0. Motivation
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1. Introduction
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2. Related Work

Benchmark N Know. Tool Multi-hop Multi-turn Retrieval Diagnostic
Knowledge QA
HotpotQA 113K v v v
GPQA 48 7
SciCode [26)] 338/
LitQA?2 248/ v
Code
HumanEval 164 v
MBPP [16]] 974 v
LiveCodeBench 880 v
SWE-bench 2,294 v v
Agent
BFCL v4 |21 2,000 v v
7-bench 240 v v
WebArcna |18 812 v v v v
GAIA 466 v v v v
AgentBoard 1,013 v v
PaperArena 317 v v v v v
ArxivHop (Ours) 1,011 v v v v v v

Table 1: Comparison of ArxivHop with existing benchmarks. N: number of samples. v = supported.



3. ArxivHop

2= mjo|=z2}Ql. 7-Tool Sandbox (30pt 0| :h):
953 seeds — 17,983 chains — 1,651 MCQs « EMM (1pt): get_paper_info, get_references,
— Answerability Filter (68 X|A) list_sections, keyword_search
— Consensus Filter: 3-2 & 2 A S (434 X A) « 217| (5pt): read_section

. 57% = no_context T=EHO = X|A « £ = (Opt): think, submit_answer

— Human audit: 78 ™= AE (43 drop)
— Z[& 1,011 samples
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3-Trap C|2E={E A . 7,205 =2, 97} CS Bt3|, 2022-2025
- seed_only — &AM AIjf (21 & O|F%H) « 450K+ Q18 A

- wrong_paper — A Q&7 (X E =&) « 568 single-target, 443 multi-target
* no_context — 57 §l0| 1 X%t HH = « 486 depth-1, 525 depth-2
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4. Experiment

Failure Attribution Navigation Tool Management
(% af errors) (%) {per sample avg. )
# Model NC WP 50  Paper 5Section Conv. Bud. Tarn Rd.P Acc

1 Gemini 3 Pro 55.0 100 338 93.0 86.6 958 198 94 625 921
2 Clande Opus 4.6 60.6 10,0 294 91.2 86.2 B0 192 106 60.0 K32
3 GPT-5.3-codex 816 34 10.9 94.6 9.6 859 252 85 472 BL1E
GLM-5.1 70.1 3.8 9.4 8588 84.4 7715 233 115 496 715
DeepSeck-V3 746 33 16.1 91.1 54.4 68.2 269 156 547 638
6 Gemma-4-31B 61.0 5.2 4.8 71.6 6G8.0 737 226 109 425 604
T Qwend.5-278B 9.5 2.1 19.5 #0.9 78.0 356 235 121 479 482
8 Kimi-K2.5 73.0 22 13.1 8568 81.1 51.2 247 133 514 458
9 MiniMax-M2.7 71.1 4.6 13.7 852.9 75.7 471 246 105 466 415

Tier: Closed Open  Efficient  Best

Table 2: Main results on 9 flagship models, ranked by accuracy. Failure Attribution: error
distribution—NC (no-context plausibility), WP (wrong paper), SO (seed only). Navigation: pa-
per/section recall and conversion rate. Tool Management: Bud. = budget points used (of 30), Turn =
interaction turns, Rd.P = read precision (gold reads / total reads, %).



4. Experiment - & =4
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4. Experiment - S =4
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oEl L Hl @ (think AF2 vs O|ALR):
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4. Experiment — Ablation

Condition  GPT-5.3-codex  DecpScck-chat Gemma-4-31B OtEE 32| Al n=1,011)
Zero-tool 48.6% 18.3% 31.7% . ioﬁ-l-?:oppoi;tﬁfdﬁ N
No-scarch 79.4% 56.5% (pending) - =2 =7 &84, 94 ul
Full 82.8% 63.8% 60.4% =

T 3 &l - i AHE EI- ~90% OIXl%
I'able 4: Tool ablation: accuracy across three conditions (zero-tool, no-search, full)== < =

Closed-Frontier, Open-Frontier, Open-Efficient Z &= & SILIE ME3H0] ablation &
1) zero-tool 2) no search 3) 3-run robustness

e T 7|t OiefH EE XA Fobah oot BEHYUS+ZE T4 58 F
« Search 7|0§: +3-7pp, depth-20| &= (search Y2H -11pp)

« No-think ablation (DeepSeek, GLM): -2~4pp — QI1tX 1= 0|0

« Qwen thinking 2 E: Z|C{ +3pp (vLLM 27 Ol 7t57d)

« Gemini Pro zero-tool 74.8%: 7I%& &2 JleH:'ﬂ E= XY - 2F 2



4. Cross-Benchmark Correlation

ArxivHop correlates strongly with agent/tool benchmarks
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5. Conclusion

1. ArxivHop: ZITH E5t — HAEJ O}l 57 £
1,011 samples, 7 tools, 3-trap C|AEZHE], zero parsing failures

2. =ofl =2 YHA: paper recall x conversion x failure attribution
COIEIHEZ o EZ E CHY ABHO|A 22

|Mo| M2k Ot (Claude vs GPT at 83%)

|22lE|l B (LE2| 60-80%)

« Conversion gap: Kimi 87% recall — 51% conversion (23 7ts% ZIth
- M9 B 7 AT HISHE: 28/1,0112 & 2Tf (2.8%)
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6. 121 X|H
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