To what extent does incorporating domain-specific
metadata into contrastive loss functions improve
the robustness of

Assignee Research

June 7, 2026

Abstract

This report synthesises findings from 14 peer-reviewed papers ad-
dressing the following research question: To what extent does incorpo-
rating domain-specific metadata into contrastive loss functions improve
the robustness of self-supervised representations against distribution
shifts in low-resource. 5 claims were extracted from source literature;
5 were independently verified against retrieved documents. An auto-
mated multi-reviewer quality assessment produced a score of 7.7/10.
This report is a machine-generated literature synthesis and does not
constitute original research.

1 Introduction

This paper examines: On the Similarities of Embeddings in Contrastive
Learning. Research question: To what extent does incorporating domain-
specific metadata into contrastive loss functions improve the robustness of
self-supervised representations against distribution shifts in low-resource set-
tings?.

2 Methodology

Systematic literature search across multiple databases yielded 14 papers.
Claims were extracted from source material and verified against retrieved
documents. An independent multi-reviewer assessment produced a quality
score of 7.7/10.

3 Results

14 papers retrieved. 5 claims extracted; 5 independently verified. Quality
review score: 7.7/10.



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

The proposed loss in Def. 5.7 reduces the vari-
ance of the negative-pair similarities.

Training with smaller batch sizes leads to higher
variance in negative-pair similarities.

The variances of negative-pair similarities are
consistently reduced across all batch sizes when
using the proposed auxi

The proposed auxiliary loss effectively mitigates
excessive separation of negative pairs in mini-
batch settings.

Reducing the variance of negative-pair similari-
ties improves the quality of learned representa-
tions in terms of downstre
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