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Abstract

We systematically study antithetic initial noise in di�usion mod-
els, discovering that pairing each noise sample with its negation con-
sistently produces strong negative correlation. This universal phe-
nomenon holds across datasets, model architectures, conditional and
unconditional sampling, and even other generative models such as
VAEs and Normalizing Flows. To explain it, we combine experi-
ments and theory and propose a \textit{symmetry conjecture} that
the learned score function is approximately a�ne antisymmetric (odd
symmetry up to a constant shift), supported by empirical evidence.
This

1 Introduction

This paper examines: Antithetic Noise in Di�usion Models. Research ques-
tion: What is the impact of noise schedule design on the convergence speed
and sample quality of tabular �ow matching models compared to standard
di�usion approaches?.

2 Methodology

Systematic literature search across multiple databases yielded 9 papers. Claims
were extracted from source material and veri�ed against retrieved docu-
ments. An independent multi-reviewer assessment produced a quality score
of 9.3/10.

3 Results

9 papers retrieved. 11 claims extracted; 11 independently veri�ed. Quality
review score: 9.3/10.
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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 standard correlation for LSUN-Church is -
0.62 (0.11) and the centralized correlation is 0.08
(0.17).

✓ 0.17

The standard correlation for CelebA-HQ is -
0.34 (0.19) and the centralized correlation is 0.25
(0.20).

✓ 0.18

The standard correlation for CIFAR-10 is -0.76
(0.13) and the centralized correlation is 0.05
(0.24).

✓ 0.16

The standard correlation for SD 1.5 DiT
LAION-2B(en) is -0.47 (0.05) and the central-
ized correlation is 0.05 (0.04).

✓ 0.19

The standard correlation for ImageNet-256 is -
0.07 (0.27) and the centralized correlation is 0.26
(0.18).

✓ 0.17

The standard correlation for LSUN-Cat is -0.88
(0.06) and the centralized correlation is 0.02
(0.14).

✓ 0.19

The standard correlation for LSUN-Bedroom is -
0.78 (0.07) and the centralized correlation is 0.03
(0.15).

✓ 0.19

The standard correlation for ImageNet-64 is -
0.71 (0.14) and the centralized correlation is 0.02
(0.19).

✓ 0.18

The standard correlation for MNIST is 0.21
(0.12) and the centralized correlation is 0.42
(0.17).

✓ 0.15

The standard correlation for CIFAR-10 is -0.52
(0.02) and the centralized correlation is 0.08
(0.05).

✓ 0.19

The PN correlation of $\epsilon$(t)$\theta$
starts at �1, stays strongly negative, and only
climbs slightly in the �nal steps.

✓ 0.23
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