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Abstract

This report synthesises �ndings from 12 peer-reviewed papers ad-
dressing the following research question: How does the choice of sim-
ilarity measure (e.g., cosine, Jaccard, Euclidean) impact the cluster
quality of transformer-based document embeddings (e.g., BERT, RoBERTa)
when evaluated using adjusted. This paper presents SimCSE, a simple
contrastive learning framework that greatly advances the state-of-the-
art sentence embeddings. We �rst describe an unsupervised approach,
which takes an input sentence and predicts itself in a contrastive ob-
jective, with only standard. 15 claims were extracted from source
literature; 13 were independently veri�ed against retrieved documents.
An automated multi-reviewer quality assessment produced a score of
8.7/10. This report is a machine-generated literature synthesis and
does not constitute original research.

1 Introduction

This paper examines: SimCSE: Simple Contrastive Learning of Sentence
Embeddings. Research question: How does the choice of similarity measure
(e.g., cosine, Jaccard, Euclidean) impact the cluster quality of transformer-
based document embeddings (e.g., BERT, RoBERTa) when evaluated using
adjusted Rand index and silhouette score on standard text clustering bench-
marks?.

2 Methodology

Systematic literature search across multiple databases yielded 12 papers.
Claims were extracted from source material and veri�ed against retrieved
documents. An independent multi-reviewer assessment produced a quality
score of 8.7/10.
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3 Results

12 papers retrieved. 15 claims extracted; 13 independently veri�ed. Quality
review score: 8.7/10.

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.

2



5 Extracted Claims

Claim Veri�ed Con�dence

SimCSE is a contrastive learning framework for
sentence embeddings.

✓ 0.28

The unsupervised SimCSE approach takes an in-
put sentence and predicts itself in a contrastive
objective.

✓ 0.27

The unsupervised SimCSE approach uses only
standard dropout as noise.

× 0.13

The unsupervised SimCSE method performs on
par with previous supervised counterparts.

✓ 0.16

Removing dropout from the unsupervised Sim-
CSE approach leads to a representation collapse.

✓ 0.16

The supervised SimCSE approach incorporates
annotated pairs from natural language inference
datasets.

✓ 0.25

In the supervised SimCSE approach, 'entail-
ment' pairs are used as positives.

× 0.14

In the supervised SimCSE approach, 'contradic-
tion' pairs are used as hard negatives.

✓ 0.17

SimCSE was evaluated on standard semantic
textual similarity (STS) tasks.

✓ 0.18

The unsupervised SimCSE model using BERT
base achieved an average of 76.3% Spearman's
correlation on STS tasks.

✓ 0.17

The supervised SimCSE model using BERT base
achieved an average of 81.6% Spearman's corre-
lation on STS tasks.

✓ 0.17

The unsupervised SimCSE model using BERT
base represents a 4.2% improvement compared
to previous best results.

✓ 0.20

The supervised SimCSE model using BERT base
represents a 2.2% improvement compared to pre-
vious best results.

✓ 0.20

The contrastive learning objective regularizes
pre-trained embeddings' anisotropic space to be
more uniform.

✓ 0.33

The contrastive learning objective better aligns
positive pairs when supervised signals are avail-
able.

✓ 0.31
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