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Abstract

We show that for Qwen3, large language models (LLMs) on the Graduate-Level
Google-Proof Question Answering (GPQA) benchmark, thinker quality dominates an-
swerer size: a 14B thinker paired with a 0.6B answerer reaches 54.24% accuracy, close
to the 14B→14B diagonal (59.15%), whereas a 0.6B thinker reduces a 14B answerer
to 20.54%. We evaluate a thinking–answering shuffle in which a chain-of-thought is
generated by one model size (0.6B–14B) and supplied to every other size for label-
only answering, covering all 5 × 5 pairings across 448 GPQA questions. Accuracy
rises monotonically with thinker size, while answerer size has a modest effect. Larger
thinkers produce shorter, higher-entropy chains (mean length ≈4,639 tokens; entropy
0.416) than smaller thinkers (14,566; 0.404), and these properties correlate with better
cross-model transfer. Implication: cache thoughts with a strong LLM and execute
answers with a small LLM to approach best-diagonal accuracy at a lower cost.
Keywords: Chain-of-thought (CoT), cross-model reasoning transfer, Qwen3, GPQA
benchmark, LLM token entropy.
Article info: Received 14 September 2025; sent for review 18 September 2025; ac-
cepted 13 October 2025.

1. Introduction

Chain-of-thought (CoT) prompting asks large language models (LLMs) to write brief inter-
mediate steps before the final answer and often improves reasoning [1, 2, 3, 4, 5]. However, it
remains unclear whether such traces transfer across model sizes and under what conditions
transfer helps or harms accuracy.

GPQA-main comprises 448 multiple-choice science questions across several disciplines.
Its adversarial distractors require multi-step reasoning, making it a rigorous testbed [6].
Prior work benchmarks individual model sizes on GPQA [7, 8, 9], but not cross-size reuse of
reasoning (thinking generated by one model and fed to another).

We, therefore, evaluate a simple thinking-answering shuffle: generate the chain of thought
with one Qwen3 model (0.6B, 1.7B, 4B, 8B, 14B) and feed it to every other size for label-only
answering, covering all 5 × 5 pairings. We report accuracy and summary statistics of the
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chains (length and entropy) and observe a strong asymmetry: larger thinkers consistently
lift smaller answerers, whereas small thinkers can degrade larger answerers.

Terminology.
Question answering (QA): select the correct option for a given question.
Chain-of-thought (CoT): intermediate natural-language steps the model writes before the

final answer.
A token is a subword unit used by the model.
Prefix bias : in long prompts/rationales, early tokens or early hypotheses steer later de-

coding disproportionately, anchoring the model on an initial guess, even when later evidence
contradicts it [10].

Context competition: in long inputs, multiple spans compete for attention; evidence
especially in the middle of the context can be downweighted or ignored (lost in the middle),
reducing effective use of relevant information [10].

Primacy/recency effects : the tendency of LLMs to overweight information at the begin-
ning and the end of long contexts relative to the middle [10].

2. Related Work

Chain-of-thought prompting has been shown to significantly improve reasoning performance
in LLMs by eliciting intermediate logical steps before final answer generation. Wei et al.
demonstrated that explicitly prompting models to think step-by-step yields large gains on
arithmetic and commonsense tasks, especially for models above 100B parameters [1]. Sub-
sequent work by Kojima et al. found that even smaller models benefit from few-shot chain-
of-thought examples, though the improvements scale with model capacity [2].

Research on the scaling behavior of LLM reasoning has largely focused on measuring in-
context performance within single model sizes. Zhang et al. analyzed reasoning trace length
and coherence across model sizes up to 50B parameters, finding that larger models produce
more concise and higher-quality chains [11]. However, the potential to transfer reasoning
traces between models of different sizes remains largely unexplored.

A few recent studies have begun to investigate cross-model prompting. Li et al. experi-
mented with using reasoning chains generated by a smaller model to prompt a larger model,
reporting modest gains in answer accuracy on mathematical benchmarks [12]. Conversely,
Smith et al. explored the reverse - using large-model chains for small-model answerers - but
limited their analysis to only two model sizes [13].

Our work differs by systematically evaluating all pairwise combinations of Qwen3 models
from 0.6B to 14B parameters on a scientific question answering (QA) benchmark, and by
analyzing both accuracy and statistical properties of the reasoning traces, such as token
length and entropy.

3. Methods

3.1. Models and Sizes

We evaluate five variants of the Qwen3 family, differing only in parameter count and cor-
responding model capacity. All models share the same transformer architecture and vo-
cabulary. Key architectural details and hyperparameters (e.g., number of layers, hidden
dimension, attention heads, context window) are summarized in Table 1. All models were
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Table 1. Qwen3 dense model variants used in this work. All models share the same Transformer
backbone and vocabulary.

Model Params (B) Layers Hidden dim Attn heads (Q/KV) Context (tokens)

Qwen3-0.6B 0.6 28 1024 16 / 8 32,768
Qwen3-1.7B 1.7 28 2048 16 / 8 32,768
Qwen3-4B 4.0 36 2560 32 / 8 32,768†

Qwen3-8B 8.2 36 4096 32 / 8 32,768†

Qwen3-14B 14.8 40 5120 40 / 8 32,768†

Notes. Hidden dimensions, layers, heads, and vocab are taken from the official config.json; vocabulary size
is 151,936 for all five models. Native context window is 32,768 tokens; † indicates models with documented
support for 131,072 tokens via YaRN RoPE scaling [15].

run locally on my hardware using the official pretrained checkpoints (default settings; no
fine-tuning). More details on the experimental setup and deployments are in Appendix A.

Why Qwen3? My shuffle protocol requires an open-source model family with identical
tokenization across sizes, so that a thinking trace generated by one size can be consumed
verbatim by another without re-tokenization artifacts. This requires public access to the
tokenizer and vocabulary to enable exact token-level entropy and related metrics. Qwen3
satisfies these requirements: all variants expose the same tokenizer and vocabulary and share
a closely matched Transformer backbone and long context window (32,768) [14], minimiz-
ing confounds from architectural drift. The family is released across a wide spectrum of
parameter scales (0.6B-14B), providing multiple capacities trained under a common recipe,
which helps hold constant data and methodology when comparing sizes. By contrast, cross-
family comparisons (e.g., LLaMA or DeepSeek) would entangle differences in tokenization,
training corpora, and optimization procedures, obscuring size effects. In addition, Qwen3
offers widely available checkpoints and stable local inference, making it a contemporary and
practically relevant testbed for my evaluation setting.

3.2. Dataset: GPQA-Main

The GPQA-main subset comprises 448 multiple-choice scientific questions covering domains
such as physics, chemistry, biology, and earth science. Each question includes four answer
options labeled A-D.

Why GPQA? We required a benchmark that (i) demands multi-step reasoning, (ii) uses
a fixed multiple-choice format for unambiguous scoring, and (iii) is not saturated by small
or mid-sized models so that improvements (or degradations) from shuffling are measurable.
GPQA meets these criteria: its adversarial distractors elicit substantive chains of thought,
while accuracies in my setup span roughly 14%→ 59% across 0.6B-14B models (Table 2),
leaving ample headroom. This stands in contrast to datasets where baseline scores approach
a ceiling, which would obscure the effects of thinker-answerer transfer.

3.3. Prompting Scheme

We employ a uniform system prompt: You are an expert in scientific questions.

Your task is to choose the correct answer and write down ONLY the LETTER
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of the correct answer and NOTHING ELSE. For the thinking stage, we generated
the reasoning deterministically with greedy decoding (do sample=False, num beams=1,
max new tokens=32768). For the final answer stage, we concatenated the full thinking
trace with the original question and again decoded deterministically (do sample=False,
num beams=1, max new tokens=32768) to emit only the option letter. (With
do sample=False, sampling controls like temperature and top p are not used)

3.4. Thinking–Answering Shuffle Protocol

Under the thinking-answering shuffle protocol, we generate chain-of-thought traces (think-
ings) from each model size Mi for all 448 questions, using the prompting scheme above.
Subsequently, for each thinking trace generated by Mi, we supply the trace and original
question to an answerer model Mj to produce the final answer. This results in 5 × 5 = 25
thinker-answerer combinations.

During the thinking stage, the trace tokens are collected and stored. For the answer stage,
we prepend the stored thinking trace to the question prompt and run the answerer model
locally with deterministic settings. All runs use the same random seed for reproducibility.
We record the predicted letter from Mj and compute accuracy against the ground-truth
labels.

3.5. Evaluation Metrics

We evaluate model performance using the following metrics:

• Accuracy: the proportion of questions for which the predicted answer letter matches
the ground truth, computed for each thinker-answerer pair.

• Thinking Length: the number of generated tokens during the thinking. We report
the mean value across all 448 questions for each model size.

• Thinking Entropy: the token-level Shannon entropy [16, 17, 18] computed over the
probability distribution of the model outputs at each reasoning step. We aggregate per-
question entropy by averaging across all generated tokens, then report the mean value
across questions; such entropy correlates with uncertainty and hallucination likelihood
in LLMs [19, 20].

3.6. Entropy: Definition and Interpretation.

Entropy quantifies how uncertain the model is about its next token while producing a chain
of thought [21]. We use it as a compact summary of how diffuse versus focused the model’s
beliefs are across the chain. Higher entropy means probability mass is spread across mul-
tiple plausible continuations; lower entropy means a sharp, confident distribution. In this
study, chains from larger thinkers tend to be concise and exhibit calibrated (informative)
uncertainty, which correlates with stronger cross-model transfer.

Formally, for a generated reasoning chain with T tokens and vocabulary V , let pt(v)
denote the model’s next-token probability for token v ∈ V at step t. The token-level Shannon
entropy at step t is

Ht = −
∑
v∈V

pt(v) log pt(v). (1)
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Table 2. Accuracy for all thinker (rows) and answerer (columns) model sizes on
GPQA-main. Uncertanty of the reported accuracy is of the order of ±0.0006.

Thinking ↓ / Answerer → 0.6B 1.7B 4B 8B 14B

0.6B 0.1406 0.1652 0.1964 0.1987 0.2054

1.7B 0.2210 0.2723 0.2946 0.3237 0.3371

4B 0.3415 0.3460 0.4085 0.4107 0.4196

8B 0.4219 0.4308 0.4397 0.4665 0.5179

14B 0.5424 0.5469 0.5558 0.5871 0.5915

The per-question entropy is obtained by averaging across the chain’s tokens,

H̄ =
1

T

T∑
t=1

Ht, (2)

and the reported value for a model size is the mean of H̄ across questions. Higher H̄ indicates
greater distributional uncertainty (probability mass spread across more alternatives), while
lower H̄ indicates more confident, peaked predictions. In our setting, effective transfer tends
to occur with concise chains that exhibit calibrated (informative) uncertainty rather than
either meandering high-entropy confusion or brittle overconfident low entropy.

In our context, low entropy means the model predicts the next token with high certainty,
i.e., it is confident in its output.

Caveats. Two caveats are important: first, confidence is not correctness – low-entropy
sequences can still be confidently wrong. Second, calibration matters: extremely low entropy
may reflect brittle overconfidence, while extremely high entropy may reflect confusion; we
value calibrated, informative uncertainty.

4. Results

4.1. Accuracy Heatmap

Table 2 reports accuracies for all thinker (rows) and answerers (columns). Several consistent
patterns emerge. First, the best result overall is the diagonal 14B→14B condition at 59.15%.
Second, using a strong thinker with a small answerer is remarkably effective: 14B→0.6B
reaches 54.24%, nearly closing the gap to the 14B→14B diagonal. By contrast, the reverse
pairing performs poorly: 0.6B→14B yields 20.54%, underscoring a strong asymmetry in
transfer. It is also important to note that in all cases where thinker was a 0.6B model, the
quality was lower than that of the random model, which is 25%.

Averaging across answerers (row means) shows a steep, monotonic gain with thinker size:
from 18.1% (0.6B thinker) to 56.5% (14B thinker), a +38.3 pp lift on average. In comparison,
averaging across thinkers (column means) reveals a smaller effect of answerer size: from
33.3% (0.6B answerer) to 41.4% (14B answerer), about +8.1 pp on average. Interestingly,
the mean diagonal accuracy (37.6%) is essentially equal to the mean off-diagonal accuracy
(37.5%), indicating that shuffling per se neither helps nor hurts on average; what matters is
which direction we shuffle (strong→weak helps; weak→strong hurts).



22 Better Thinking or Bigger Model? Thinking–Answering Shuffles with Qwen3 on GPQA

Table 3. Statistics of generated reasoning traces by thinker size (averaged over 448 questions).
Length is in tokens; entropy is token-level Shannon entropy averaged per question.

Thinker Mean length Mean entropy

0.6B 14,566 0.404
1.7B 9,618 0.274
4B 10,008 0.318
8B 7,986 0.368
14B 4,639 0.416

Notes. Values are rounded for readability. Entropy is computed over the model’s next-token distribution at
each reasoning step, then averaged across tokens and questions.

Asymmetry of transfer. For any fixed answerer, the 14B thinker performs best. For any
fixed thinker, the 14B answerer performs best. The thinker effect is much larger than the
answerer effect. Replacing a 0.6B thinker with a 14B thinker raises accuracy by +36/+40 pp
across answerers, whereas replacing a 0.6B answerer with a 14B answerer raises accuracy by
only +4/+21 pp across thinkers. The direction 14B→0.6B (54.24%) vs. 0.6B→14B (20.54%)
highlights a +33.7 pp gap attributable to thinker quality.

4.2. Trends with Thinker Size

Holding the answerer fixed, accuracy increases nearly monotonically with thinker size (Table
2). The largest relative jumps occur when moving from 1.7B to 4B thinkers (e.g., for the 4B
answerer: 29.46% → 40.85%, +11.39 pp) and again from 8B to 14B thinkers (e.g., for the
8B answerer: 46.65% → 58.71%, +12.06 pp). Row means summarize this effect compactly:
0.6B (18.1%) → 1.7B (29.0%) → 4B (38.5%) → 8B (45.5%) → 14B (56.5%). These gains
suggest that what primarily determines downstream success is the quality of the reasoning
trace provided to the answerer, not the answerer’s own capacity.

4.3. Analysis of Thinking Length and Entropy

To understand why larger thinkers transfer better, we analyze the statistics of their generated
reasoning (Table 3). Mean thinking length decreases sharply with model size: from ∼14,566
tokens (0.6B) down to ∼4,639 (14B), about 68% reduction.

Thinking entropy exhibits non-monotonic behavior: it dips at 1.7B (mean ≈ 0.274) and
then rises steadily through 14B (mean ≈ 0.416). Notably, the best-transferring thinker (14B)
produces short, high-entropy chains, whereas the weakest thinker (0.6B) produces very long
chains with relatively high entropy. This suggests that brevity alone is insufficient; the
distributional profile of token probabilities also matters. A plausible interpretation is that
effective chains balance concision with informative uncertainty, avoiding both meandering
verbosity and overconfident determinism. In practice, the combination of shorter traces
and higher (but calibrated) entropy in larger thinkers appears to correlate with stronger
cross-model transfer.

4.4. Analysis of Accuracy and Computational cost

We compare the prediction accuracy (presented in Table 2) with the average amount of
computation required to generate an answer, measured in floating-point operations (FLOPs).
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Fig. 1. Accuracy versus average amount of computation (FLOPs) for thinker→ answerer pairings

on GPQA-main. Points on the same curve correspond to the same Answerer, points with increasing

accuracy correspond to increasing thinker size.

For autoregressive decoding, FLOPs scale with model size and the total number of processed
tokens (prompt plus generated tokens); we report the mean FLOPs per question aggregated
over the 448 GPQA-main items for each thinker→ answerer setting.

FLOPs denotes the number of floating-point operations performed during inference. For
a transformer, this quantity grows approximately linearly with the number of layers and
quadratically with the hidden dimension per token, multiplied by the total tokens processed;
our reported values are empirical averages over full end-to-end generation (thinking plus
answer).

Fig. 1. plots accuracy versus average FLOPs. The curve shows that pairing a strong
thinker with a modest answerer yields a favorable accuracy–compute trade-off: several off-
diagonal settings approach the best diagonal accuracy at substantially lower compute than
running the largest model end-to-end. Conversely, using weak thinkers with large answerers
incurs high compute with poor accuracy. From the inset of the figure, we observe a significant
accuracy gain with a modest compute increase when using a 14B thinker instead of an 8B
thinker, because the 14B thinker is more concise (see Table 3).

5. Discussion

Mechanistic interpretation. A plan execution view explains the observed asymmetry.
The chain acts as a scaffold: when it is informative and concise, the answerer mainly verifies
and selects. In contrast, low-quality chains introduce prefix bias and context competition
that can mislead even large answerers; with long inputs, primacy/recency effects, and mid-
context under-weighting further degrade the use of evidence [10].
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Length, entropy, and transfer. Successful transfer co-occurs with shorter, higher-
entropy chains produced by larger thinkers. Concise, information-dense reasoning improves
signal-to-noise and encodes useful alternatives without meandering, which correlates with
higher downstream accuracy.

Practical guidance.

• Cache thinking with a strong model, then execute with a small answerer when latency
or cost matter.

• Keep chains concise (or summarize/compress); filter verbose or low-quality rationales.

• Treat student→teacher shuffles as risky unless chains are quality-controlled.

Related techniques, such as self-consistency and least-to-most prompting, are comple-
mentary and can be layered with the shuffle protocol [3, 4].

6. Conclusion

We evaluated a simple thinking-answering shuffle that decouples plan formation from answer
selection by testing all 5× 5 pairings of Qwen3 models (0.6B-14B) on GPQA-main. Thinker
quality dominates answerer size: a strong thinker (14B) lifts even the smallest answerer
(14B→0.6B: 54.24%) close to the best diagonal (14B→14B: 59.15%), whereas a weak thinker
can cripple a large answerer (0.6B→14B: 20.54%). Row means (varying the thinker) increase
steeply (18.1% → 56.5%), while column means (varying the answerer) rise only modestly
(33.3% → 41.4%); shuffling is neutral on average, but direction matters.

Analysis of generated chains aligns with this: larger thinkers produce shorter, more
information-dense reasoning (mean length ≈ 14,566 → 4,639 tokens from 0.6B to 14B)
with slightly higher average entropy (0.404 → 0.416), which correlates with better down-
stream accuracy. For deployments, cache thoughts with a strong model, answer with a small
model when budgets or latency dominate, and keep chains concise with quality control;
teacher→student helps, student→teacher should be treated cautiously.

7. Future Work

Evidence from non-scientific benchmarks indicates ample headroom for the Qwen3 family,
making them suitable testbeds for the shuffle protocol: for example, Qwen3-14B-Base at-
tains about 81% on MMLU and about 92% on GSM8K, while Qwen3-32B-Base is around
78% on MBPP, clearly below 100% and therefore not ceiling-limited. This matches our re-
quirement that the evaluation datasets for our model family remain non-saturated, so gains
or degradations from strong→weak vs. weak→strong thinking remain measurable rather
than washed out by near-perfect baselines. Future work examines whether the GPQA
asymmetry replicates on general-knowledge (MMLU/MMLU-Pro), math (GSM8K), and
code (MBPP/HumanEval), and whether the same length/entropy correlates predict transfer
across these domains [14].
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Future work will test whether the observed thinker-dominance and transfer asymmetry
generalize beyond GPQA-main by expanding to other scientific and non-scientific bench-
marks and to additional model families and sizes, including instruction-tuned and mixture-
of-experts variants. Mechanistically, we will manipulate chain properties via controlled sum-
marization, truncation, paraphrasing, and entropy steering to quantify the causal effect of
length and uncertainty on transfer, while auditing prefix-bias and context-competition ef-
fects. On the systems side, we aim to develop automatic thought-quality estimators and
routing policies that select or compress large-thinker traces on the fly, and to distill strong-
thinker guidance into small answerers via supervised fine-tuning or lightweight adapters [22],
potentially combined with rationale-augmented selection or ensembling [23]. Finally, we
will explore efficiency and robustness dimensions-caching and retrieving reusable subchains,
partial or streamed thinking, alternative decoding schemes beyond greedy, and defenses
against misleading or hallucinated reasoning - to enable safe, cost-effective deployment of
the thinking–answering shuffle.

We note a methodological limitation: we focus on within-family scaling to isolate thinker-
answerer effects under identical tokenization and a shared training recipe. Cross-family com-
parisons (e.g., GPT, LLaMA, DeepSeek) would conflate tokenization, data, and optimization
differences. We commit to a controlled cross-family study once prerequisites are met – com-
parable or validated re-tokenization, public vocabulary and next-token access for entropy,
and adequate data/method documentation, after which, we will replicate the shuffle protocol
with harmonized preprocessing for apples-to-apples evaluation.

Appendix

A. Experimental Setup

All experiments ran locally on a single NVIDIA A100 GPU using PyTorch/CUDA and the
official pretrained Qwen3 checkpoints (no fine-tuning). We fixed the global seed to 42 across
Python/NumPy/PyTorch (deterministic ops enabled) and used the Qwen tokenizer with
a 32,768-token context window (longer inputs truncated). Thinking was generated with
deterministic greedy decoding (do sample=False, num beams=1, max new tokens=32,768);
answering used the same settings except max new tokens=256; sampling controls (e.g.,
temperature, top p) were inactive; inference ran with batch size 1. For each question,
we cached the thinking from each Mi and paired it with each answerer Mj (all 5× 5 combi-
nations) to emit label-only answers and compute accuracy, plus thinking-length and entropy
statistics.
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²Ù÷á÷áõÙ

Ø»Ýù óáõÛó »Ýù ï³ÉÇë, áñ Qwen3 Ù»Í É»½í³Ï³Ý Ùá¹»ÉÝ»ñÇ (LLM) ÁÝï³ÝÇùÇ
Ñ³Ù³ñ Graduate-Level Google-Proof Question Answering (GPQA) µ»ÝãÙ³ñùáõÙ Ùï³ÍáÕÇ
áñ³ÏÁ ·»ñ³ÏßéáõÙ ¿ å³ï³ëË³ÝáÕÇ ã³÷ÇÝ: 14B Ùï³ÍáÕ ¨ 0.6B å³ï³ëË³ÝáÕ
½áõÛ·Á Ñ³ëÝáõÙ ¿ 5 4 ; 2 4 % ×ß·ñïáõÃÛ³Ý, ÇÝãÁ Ùáï ¿ 1 4 B ! 1 4 B ³ÝÏÛáõÝ³·Í³ÛÇÝ
é»ÅÇÙÇÝ ( 5 9 :1 5 % ) , ÙÇÝã¹»é 0 : 6 B Ùï³ÍáÕÁ 1 4 B å³ï³ëË³ÝáÕÇ ×ß·ñïáõÃÛáõÝÁ
Ýí³½»óÝáõÙ ¿ ÙÇÝã¨ 2 0 :5 4 % : Ø»Ýù ³é³ç³ñÏáõÙ »Ýù Ùï³ÍáÕáõÃÛáõÝ-å³ï³ëË³Ý
Ñ³Ù³¹ñáõÃÛáõÝÁ, áñï»Õ Ùïù»ñÇ ßÕÃ³Ý (chain-of-thought) ·»Ý»ñ³óíáõÙ ¿ Ù»Ï ã³÷Ç
Ùá¹»Éáí ( 0 :6 B ¡ 1 4 B) ¨ ÷áË³ÝóíáõÙ ¿ ÙÝ³ó³Í µáÉáñ ã³÷»ñÇÝ ÙÇ³ÛÝ å³ï³ëË³Ý³ÛÇÝ 
åÇï³ÏÇ ·»Ý»ñ³óÙ³Ý Ñ³Ù³ñ` ÁÝ¹·ñÏ»Éáí µáÉáñ 5 £ 5 ½áõÛ·»ñÝ ³ÙµáÕç 448 GPQA 
Ñ³ñó»ñÇ µ³½ÙáõÃÛ³Ý íñ³: Öß·ñïáõÃÛáõÝÁ ÙáÝáïáÝ Ï»ñåáí ³×áõÙ ¿ Ùï³ÍáÕÇ ã³÷Ç 
Ù»Í³óÙ³Ý Ñ»ï, ÙÇÝã¹»é å³ï³ëË³ÝáÕÇ ã³÷Ý áõÝÇ ã³÷³íáñ ³½¹»óáõÃÛáõÝ: ²í»ÉÇ

Ëáßáñ Ùï³ÍáÕÝ»ñÁ ·»Ý»ñ³óÝáõÙ »Ý ³í»ÉÇ Ï³ñ×, µ³Ûó ³í»ÉÇ µ³ñÓñ ¿ÝïñáåÇ³Ûáí
Ùï³ÍáÕáõÃÛ³Ý ßÕÃ³Ý»ñ (ÙÇçÇÝ »ñÏ³ñáõÃÛáõÝÁ Ùáï³íáñ³å»ë 4 639 Ãáù»Ý, ¿ÝïñáåÇ³Ý‘



2 8 Better Thinking or Bigger Model? Thinking{Answering Shu²es with Qwen3 on GPQA

0.416), ù³Ý ÷áùñ Ùá¹»ÉÝ»ñÁ (14 566 ¨ 0.404), ¨ ³Ûë Ñ³ïÏáõÃÛáõÝÝ»ñÁ Ñ³ÙÁÝÏÝáõÙ
»Ý ÙÇçÙá¹»É³ÛÇÝ ÷áË³ÝóÙ³Ý ³í»ÉÇ É³í áñ³ÏÇ Ñ»ï: ¶áñÍÝ³Ï³Ý Ñ»ï¨áõÃÛáõÝÁ
Ñ»ï¨Û³ÉÝ ¿. Ýå³ï³Ï³Ñ³ñÙ³ñ ¿ ù»ß³íáñ»É Ùï³ÍáÕáõÃÛáõÝÁ Ñ½áñ LLM-áí ¨
å³ï³ëË³ÝÝ»ñÇ ·»Ý»ñ³óáõÙÁ í»ñ³å³Ñ»É ÷áùñ LLM-ÇÝ‘ Ùáï»Ý³Éáõ ³ÝÏÛáõÝ³·ÍÇ
É³í³·áõÛÝ ×ß·ñïáõÃÛ³ÝÁ ³í»ÉÇ ó³Íñ Ñ³ßí³ñÏ³ÛÇÝ ·Ýáí:

´³Ý³ÉÇ µ³é»ñ` ÙïùÇ ßÕÃ³ CoT, ÙÇçÙá¹»É³ÛÇÝ ¹³ïáÕáõÃÛ³Ý ÷áË³ÝóáõÙ, Qwen3, 
GPQA µ»ÝãÙ³ñù, LLM Ãáù»ÝÝ»ñÇ ¿ÝïñáåÇ³:

Ëó÷øåå ìûøëåíèå èëè áîëåå êðóïíàÿ ìîäåëü?

Ïåðåìåøèâàíèå ýòàïîâ ðàçìûøëåíèÿ è îòâåòà ñ
Qwen3 íà áåí÷ìàðêå GPQA

Ýäâàðä À. Õàëàôÿí

Ìîñêîâñêèé ôèçèêî-òåõíè÷åñêèé èíñòèòóò, Ìîñêâà, Ðîññèÿ
e-mail: edvardkhalafyan@gmail.com

Àííîòàöèÿ

Â ðàáîòå ïîêàçàíî, ÷òî äëÿ ñåìåéñòâà áîëüøèõ ÿçûêîâûõ ìîäåëåé Qwen3
íà áåí÷ìàðêå Graduate-Level Google-Proof Question Answering (GPQA) êà÷åñòâî
ìûñëÿùåé ìîäåëè äîìèíèðóåò íàä ðàçìåðîì îòâå÷àþùåé ìîäåëè. Ñâÿçêà
ìûñëèòåëü 1 4 B ïëþñ îòâå÷àþùèé 0.6B äîñòèãàåò òî÷íîñòè 54.24 ïðîöåíòà, ÷òî
áëèçêî ê äèàãîíàëüíîìó ðåæèìó 1 4 B ! 1 4 B ñ òî÷íîñòüþ 59.15 ïðîöåíòà,
òîãäà êàê ìûñëèòåëü 0.6B ñíèæàåò òî÷íîñòü îòâå÷àþùåé ìîäåëè 1 4 B äî 20.54
ïðîöåíòà. Ìû èññëåäóåì ñõåìó ïåðåìåøèâàíèÿ ðàçìûøëåíèÿ è îòâåòà, â
êîòîðîé öåïî÷êà ðàññóæäåíèé chain-of-thought ãåíåðèðóåòñÿ ìîäåëüþ îäíîãî
ðàçìåðà 0 :6 B ¡ 1 4 B è ïåðåäàåòñÿ ìîäåëÿì âñåõ îñòàëüíûõ ðàçìåðîâ äëÿ âûäà÷è
òîëüêî ìåòêè îòâåòà, ÷òî îõâàòûâàåò âñå 5 £ 5 êîìáèíàöèè íà 448 çàäàíèÿõ GPQA.
Òî÷íîñòü ìîíîòîííî ðàñòåò ñ óâåëè÷åíèåì ðàçìåðà ìûñëèòåëÿ, òîãäà êàê âëèÿíèå
ðàçìåðà îòâå÷àþùåé ìîäåëè îñòàåòñÿ óìåðåííûì. Áîëåå êðóïíûå ìûñëèòåëè
ïîðîæäàþò áîëåå êîðîòêèå è áîëåå âûñîêîýíòðîïèéíûå öåïî÷êè ðàññóæäåíèé
ñðåäíÿÿ äëèíà ïðèìåðíî 4 639 òîêåíîâ, ýíòðîïèÿ 0.416, ÷åì ìåíüøèå ìîäåëè 14
566 è 0.404, è ýòè õàðàêòåðèñòèêè êîððåëèðóþò ñ áîëåå ýôôåêòèâíûì ïåðåíîñîì
ìåæäó ìîäåëÿìè. Ïðàêòè÷åñêèé âûâîä çàêëþ÷àåòñÿ â òîì, ÷òî öåëåñîîáðàçíî
êåøèðîâàòü ðàññóæäåíèÿ ñ ïîìîùüþ ñèëüíîé LLM è âûïîëíÿòü òîëüêî ýòàï
îòâåòà ìàëîé LLM, ïðèáëèæàÿñü ê ëó÷øåé äèàãîíàëüíîé òî÷íîñòè ïðè ìåíüøèõ
âû÷èñëèòåëüíûõ çàòðàòàõ.

Êëþ÷åâûå ñëîâà: öåïî÷êà ðàññóæäåíèé CoT, ïåðåíîñ ðàññóæäåíèé ìåæäó
ìîäåëÿìè, Qwen3, áåí÷ìàðê GPQA, ýíòðîïèÿ òîêåíîâ LLM.
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