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Information-intensive visual reasoning is challenging!

Information-Intensive Images
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Information-intensive visual reasoning is challenging!

Question: Which news media has
the fewest employees?

Correct reasoning path:

Gorernment Suppor for the News Media

Step 1: Keyword localization

B Government support (different currencies)
B Number of employees
[-] overnment support per employee (in rbls)

Government Support for the News Media

Government support for newspapers, news agencies, and TV channels (million roubles*/per employee)
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Information-intensive visual reasoning is challenging!

[Comprehensive & precise Iocalizationj

[ Multi-hop reasoning j

Error-sensitive




Speculative Verdict (SV)

A training-free framework for information-intensive visual

reasoning
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Expanded evidence coverage

Speculative Verdict
(SV)

Dynamic expert selection
Error correction

Draft

Inspiration: Experts

.

Small Large
Candidate VLMs Verdict Model

Speculative decoding

X2 X3 Xy
AY AV A X4

Input % Y1 e 0.86 %—»
L Global consensus score:

|
|
|
|
|
\
|
|
|
- Ba?e Mc;del ' ] ‘[ i 144
' 0 , s(yi) = ) INLL;(y;) — NLL;(y;)| .
X1 Xz X3 Xy } —’a—b Y3 — ; - 0.79 &’ 0 Final
t o . y Lower s(y;). Answer
| i /) more consensus
[ Draft Model | e 4 113
|
) | L 0.66 H—»
o (x=x| |
X X, #x | | |

Draft Stage Verdict Stage



SV significantly outperforms strong baselines
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Why does SV work? Error correction ability

Complementary experts » effective synthesis

Proportion of GPT-40 error cases (%)
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SV achieves superior cost-efficiency

Matches/outperforms ol at only 15-26% of its cost
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Takeaways

o Information-intensive visual reasoning requires:
(1) comprehensive & precise localization, (2) multi-hop reasoning

e SV is a training-free framework that effectively reframes visual reasoning
as a draft-then-verify process

e Complementarity is central to error correction in SV

e Cost-efficient paradigm




