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Motivation & The Gap

LLM agents excel in science, code, math...

humanities remain underexplored.

Why history as the first humanities testbed?
@ Incomplete, heterogeneous evidence
@ Cross-lingual, cross-modal, cross-cultural

e Large, well-annotated corpora

No existing benchmark systematically tests
multilingual sources, multimodal evidence, and
evidence-grounded historical reasoning.

@ GAIA, MMLU-Pro — no disciplinary depth
@ HLE — only 56 history questions
@ HiST-LLM — tests knowledge, not research

but the
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Performance of LLMs and Agents on HistBench
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HistBench: Dataset Composition & Diversity

Music History ID flas Translator Identification La nguages
Which composer %)"3 Gy “w“\.. Who are the translator of this text? These poor En gI ish
2 T\ *,L :....’y. villages, this sorry nature! Long suffering is '
from which school of J\ native to you, land of our Russian people!... — Chinese
music in history Fedor Tyutchev (August 13, 1855), trans. Russian
wrote the “heart-
shaped score” shown ) ( Level.1 ) (exactMatch) Han Dynasty Medical  So— Japanese
in the picture? ; Text ID 55.1 B French
is B el
“eene e mbgiccaces ves || What kind of ¢ A 12.3 B German
Medieval Russian Manuscript Interpretation disense g .7;7 ol @ Classical Chinese
the formula #
PasrazmiBaiite 9TOT JOKYMEHT H nepesouTe GepecTaHbie in the picture 2| @ W Dutch
rpamoTsl Ha pycckuii #3uiK. M3 91HX nepesosios kakne ; P Others
oTHocHTeNnbHO Geccnophbie? used to treat? | ;%Y E
A. Or Hocxa k Mecrare. d ;
3203ePCROTO OTPOKE B IPOLLION : -
roiy ymime, Cyaaanen | a (b) 29 modern & ancient languages
XonyrHHHY IYCTH BOILMET B L?J} r’,
TPHEHE B KSNECTSE HPOUCHTOB. Yy
B. Ot Hocka x Mectate. B i
3203epPCrOTO OTPOKE B NPOILLIONM U
roay kynsme, Cyaaanen o=
XoayTHHIY YCTs BOILMET B¢ | z f.}
TPHEHE HA CHOIO 100K, | 4 n‘ ‘
....... S
Religious Text ID (Ve dic Sanskrit) Turkic Buddhist Translation History (Old Uyghur)
Who is the God that this Veda Hymn addresscs? Who is the samtso atari mentioned in this Old Uighur text?
5 3 5 <
Srirnalandaram-ka eltd[iliir] anta tigdokdi kamag
g R € v e geR mfaq [kuvrag] yigilon§ &rdi, sami[so aCari] olar-ni birld kel
wifdty afrreien gfen B ghen affrfa] s [lkattok] da sfilabaldre atari basintfa][yegirjmi [a]cari-
ATod l; Vajra; C- = = ka samtso ata]rig uduziurup. ..
&) (Lot

(a) Six representative questions (Levels 1-3) (c) Geographic coverage — all inhabited continents
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HistBench: Difficulty Stratified by Six Expert Dimensions

Rarity of Linguistic Format Perceptual ST A Reasoning T
Source Knowledge Complexity Heterogeneity  Accessibility Interdisciplinarity Complexity Difficulty
Eas
Level 1: H2s3 fgﬂ,‘}:ﬁ.’,‘ English or Single-source,  Clear print or  Intra-disciplina Factual recall, Y
Basi ) _@ IiTeratuZe - modern well-structured modern ry (within single-step
S feX‘I'booksc Chinese documents editions history) inference
Specialized Cursive i :
P -discipl :
Level 2'. \/_ -9 databases or  French, German, Text-image handwriting, (Be' ;"S:‘:;spt:)n:;rz mrg‘.’) rs.:;,;:;:e'
Infer‘medmte @ ::z::;‘sshed Spanish combinations :‘arrly.z::!::, economics) basic catsality
arginali
Fragmentary 5
Level 3:  gm// e ,,:,.':,';9;‘:3;; Multi-modal,  inscriptions, | Multi-disciplina
Cha"eng|ng x:. scripts (e.g” cross-format damage: SC:nS,
‘ Latin, Syriac) ~ <°"Pr@ nonstandar Hard
d script

Three difficulty levels — not by model performance, but by human historians: L1 (Basic) drafted by trained RAs
- L2 (Intermediate) by graduate researchers - L3 (Challenging) by senior scholars. J
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HistBench: Three-Stage Curation Pipeline

Stage 1 Stage 2
o . LLM Difficulty
Preliminary Screening Check

Raw Data

/i
Format and Semantic LLM Solvability
@) Check Filtering
Ambiguous — | Easily-Solved
l Duplicate -
Non-Compliant B Q Low-Difficulty

Q Preliminary screening — clarity, completeness, redundancy

Stage 3

Expert Review I

: HistBench

| Historical Rigor and
Reasoning Validity

Historically
Inaccurate
Weak Reasoning
Non-Rigorous

©Q LLM difficulty check — discard if > 2 of {GPT-40, GPT-4-mini, DeepSeek-R1} solve without sources

@ Expert validation — historians review evidentiary grounding & methodological rigor

= 1034 candidates — 720 retained — 414 final.
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HistAgent: Manager—Specialist Architecture

User Input
r R
»] ¢
Video Audio
Text  Manuscript
XLSX PPT
a &
Web

umage

Link

Text WebBrowser Agenf Speech Recognition Agent
OCR Agent b Ll'rer'a'rure Search Agent
'
% ﬁ CodeReAct Loop
Q @

|:(>

Video Agen‘r Image Information Agent

File Processmg Agent Tr‘onsla‘ror Agent

Final Output

.!—L
Final

\ Answer )

A central Manager Agent runs a CodeAct loop and dispatches specialist agents: handwriting OCR (Transkribus)

multilingual translation, reverse image search, scholarly retrieval (Google Scholar, Springer), plus file parsing, speech

and video to

ols.

)
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Main Result: HistBench (414 Q)

Agent / Model Level 1 Level 2 Level 3 Average
HistAgent (GPT-40) pass@1 28.92 26.16 32.89 28.50
pass@2  36.14 35.47 39.47 36.47
ODR-smolagents (GPT-40) pass@1 16.27 21.51 22:37 19.57
pass@2 20.48 28.49 27.63 25.12
DeepSeek-R1:online 11.45 19.77 11.84 14.98
GPT-40:0nline 13.86 21.51 22.31 18.60
o4-mini-high:online 28.92 30.81 31.58 30.19
Grok 3:online 13.25 19.77 22.31 17.63

+11.35 pts pass@2 over ODR-smolagents (same GPT-40 backbone).
Competitive with much stronger closed models (04-mini-high) despite a weaker backbone.
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Generalization: HLE-History & GAIA

HLE History Subset (56 Q)

GAIA Validation (165 Q)

System p@1 p@2 p@3
HistAgent (GPT-40) 28.57 39.29 42.86
ODR-smolagents (GPT-40) 17.86 25.00 28.57
GPT-40 + web search 8.93 19.64  25.00

3 % the pass@1 of plain GPT-40

Agent Avg L1 L2 L3
HistAgent (Claude-3.7) 60.00 69.81 61.63 34.62
ODR-smolagents (o1) 55.15 67.92 53.49 34.62

Domain specialization does not hurt general competence

Gains generalize beyond HistBench — modality breakdown shows the multimodal advantage comes from OCR,

translation, and reverse image search.

)
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e HistBench — the first benchmark systematically targeting historical reasoning:
414 questions, 29 languages, 36 subfields, expert-stratified difficulty.

e HistAgent — a manager—specialist agent with history-oriented tools (handwriting OCR, scholarly
retrieval, translation, image analysis).

@ Result — 36.47% pass@2 on HistBench and 60.00% pass@1 on GAIA with a GPT-40 backbone.

Targeted tool & reasoning design can partly offset model scale — pointing toward affordable,
domain-aware agents for the humanities. J

Thank you!

Code: github.com/CharlesQ9/HistAgent
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