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Abstract

This report synthesises findings from 13 peer-reviewed papers ad-
dressing the following research question: What is the relationship be-
tween model scale and emergent reasoning capabilities in transform-
ers. 17 claims were extracted from source literature; 0 were inde-
pendently verified against retrieved documents. An automated multi-
reviewer quality assessment produced a score of 3.2/10. This report is a
machine-generated literature synthesis and does not constitute original
research.

1 Introduction

This paper examines: Reasoning Effort and Problem Complexity: A Scaling
Analysis in LLMs. Research question: What is the relationship between
model scale and emergent reasoning capabilities in transformers.

2 Methodology

Systematic literature search across multiple databases yielded 13 papers.
Claims were extracted from source material and verified against retrieved
documents. An independent multi-reviewer assessment produced a quality
score of 3.2/10.

3 Results

13 papers retrieved. 17 claims extracted; 0 independently verified. Quality
review score: 3.2/10.

4 Limitations

This report is a machine-generated literature synthesis and does not consti-
tute original research. Automated retrieval and verification may introduce



errors or omissions. Review scores reflect automated assessment, not hu-
man peer review. Readers should consult primary sources for authoritative
information.



5 Extracted Claims

Claim Verified Confidence

Success is assessed as a binary measure of X 0.05
whether the LLM outputs a valid solution to the

Tents puzzle instance adherin

Problem complexity is quantified by problem X 0.10
size, defined as the product of grid dimensions

(rows $\times$ columns).

Reasoning effort is measured by the total num- X 0.06
ber of tokens generated by the LLMs, including

all thinking tokens.

The study evaluated Gemini 2.0 Flash Think- X 0.03
ing, OpenAl o03-mini, DeepSeek RI1, and
Qwen,/QwQ-32B-Preview.

The linear fit for DeepSeek R1 reasoning effort X 0.08
versus problem size has an R2 score of 0.667.

The linear fit for o3-mini reasoning effort versus X 0.08
problem size has an R2 score of 0.833.

The linear fit for Qwen/QwQ-32B-Preview rea- X 0.07
soning effort versus problem size has an R2 score

of 0.087.

Gemini 2.0 Flash Thinking was excluded from X 0.08

the reasoning effort scaling analysis due to an
unknown number of thinking t

No model solved problems larger than size 100. X 0.03
o3-mini achieves the highest success rate among X 0.03
the evaluated models.

Qwen/QwQ-32B-Preview struggles with prob- X 0.02
lem instances larger than size 20.

DeepSeek R1 consistently uses more tokens than X 0.03
03-mini for successfully solved puzzles.

The linear fit for 'medium’ difficulty reasoning X 0.08
effort versus problem size has an R2 score of

0.833.

The linear fit for ’high’ difficulty reasoning effort X 0.08
versus problem size has an R2 score of 0.813.

The linear fit for ’low’ difficulty reasoning effort X 0.08
versus problem size has an R2 score of 0.489.

The linear fit for ’easy’ difficulty reasoning effort X 0.08
versus problem size has an R2 score of 0.468.

The linear fit for ’tricky’ difficulty reasoning ef- X 0.08

fort versus problem size has an R2 score of 0.502.
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