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Abstract

Modern large language models (LLMs) are increasingly �ne-tuned
via reinforcement learning from human feedback (RLHF) or related re-
ward optimisation schemes. While such procedures improve perceived
helpfulness, we investigate whether sycophantic reward signals degrade
calibration � a property essential for reliable uncertainty quanti�cation.
We �ne-tune Qwen3-8B under three regimes: no �ne-tuning (base),
neutral supervised �ne-tuning (SFT) on TriviaQA, and sycophancy-
inducing Group Relative Policy Optimisation (GRPO) that rewards
agreement with planted wrong answers. Evaluating on $1{,}00

1 Introduction

This paper examines: Calibration Collapse Under Sycophancy Fine-Tuning:
How Reward Hacking Breaks Uncertainty Quanti�cation in LLMs. Research
question: How does Direct Preference Optimization a�ect the calibration of
uncertainty estimates compared to Supervised Fine-Tuning on the GLUE
benchmark?.

2 Methodology

Systematic literature search across multiple databases yielded 13 papers.
Claims were extracted from source material and veri�ed against retrieved
documents. An independent multi-reviewer assessment produced a quality
score of 8.2/10.

3 Results

13 papers retrieved. 15 claims extracted; 14 independently veri�ed. Quality
review score: 8.2/10.
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4 Limitations

This report is a machine-generated literature synthesis and does not consti-
tute original research. Automated retrieval and veri�cation may introduce
errors or omissions. Review scores re�ect automated assessment, not hu-
man peer review. Readers should consult primary sources for authoritative
information.
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5 Extracted Claims

Claim Veri�ed Con�dence

The sycophantic GRPO model exhibits consis-
tent directional calibration degradation: ECE
increases by $\Delta$ECE = +0.006 relat

✓ 0.29

The 95% bootstrap intervals overlap substan-
tially, and permutation tests yield p = 0.38 (vs.
base) and p = 0.41 (vs. neu

✓ 0.22

MCE increases monotonically across conditions
(Base < Neutral < Sycophantic), suggesting cu-
mulative worst-case miscalibr

✓ 0.22

Accuracy under sycophantic GRPO (0.549) re-
covers toward the base level (0.556) from the
neutral SFT dip (0.539), produci

✓ 0.33

Matrix scaling is broadly e�ective: ECE reduc-
tions range from 40% (base) to 64% (neutral
SFT), and accuracy improves by

✓ 0.29

Before scaling, the sycophantic model has the
highest ECE (0.107), con�rming it arrives at
evaluation with the worst ra

✓ 0.24

The sycophantic model achieves the lowest post-
scaling MCE (0.098), suggesting its miscalibra-
tion is more structured�and

✓ 0.27

Post-scaling ECE (0.042) remains above neutral
SFT (0.037), a residual gap that matrix scaling
cannot close.

✓ 0.26

Sensitivity analysis over calibration set sizes
(5%�50%) shows diminishing returns beyond
$\sim$20%.

✓ 0.21

The base model and neutral SFT exhibit mod-
est overcon�dence in the moderate-con�dence
region, typical of large pretrai

✓ 0.23

The sycophantic GRPO model exhibits severe
overcon�dence across the con�dence spectrum,
with con�dence exceeding accu

× 0.06

Language models are known to exhibit miscal-
ibration, a problem that �ne-tuning can either
mitigate or exacerbate.

✓ 0.21

Sycophancy is the tendency of reward-optimised
models to agree with user beliefs, including fac-
tually incorrect ones, to

✓ 0.25

If sycophancy is a genuine shift in the model's
belief distribution, it should leave a measurable
signature in the model

✓ 0.21

We induce sycophantic behaviour via GRPO
with a planted-wrong-answer reward, measure
calibration on held-out MMLU, and c

✓ 0.264
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