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Abstract

This report synthesises �ndings from 14 peer-reviewed papers ad-
dressing the following research question: To what extent do manifold-
aware embeddings improve robustness against adversarial query per-
turbations in cross-domain retrieval tasks relative to domain-adaptive
models on the BEIR benchmark. 9 claims were extracted from source
literature; 9 were independently veri�ed against retrieved documents.
An automated multi-reviewer quality assessment produced a score of
8.8/10. This report is a machine-generated literature synthesis and
does not constitute original research.

1 Introduction

This paper examines: Zero-Shot Dense Retrieval with Momentum Adversar-
ial Domain Invariant Representations. Research question: To what extent
do manifold-aware embeddings improve robustness against adversarial query
perturbations in cross-domain retrieval tasks relative to domain-adaptive
models on the BEIR benchmark?.

2 Methodology

Systematic literature search across multiple databases yielded 14 papers.
Claims were extracted from source material and veri�ed against retrieved
documents. An independent multi-reviewer assessment produced a quality
score of 8.8/10.

3 Results

14 papers retrieved. 9 claims extracted; 9 independently veri�ed. Quality
review score: 8.8/10.
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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.

5 Extracted Claims

Claim Veri�ed Con�dence

Dense retrieval (DR) methods conduct text re-
trieval by �rst encoding texts in the embedding
space and then matching the

✓ 0.37

Dense retrieval methods require strong locality
properties from the representation space, such as
close allocations of e

✓ 0.31

The locality properties required by dense re-
trieval are hard to generalize to domains without
su�cient training data.

✓ 0.24

The paper proposes Momentum adversar-
ial Domain Invariant Representation learning
(MoDIR).

✓ 0.29

MoDIR introduces a momentum method to train
a domain classi�er that distinguishes source ver-
sus target domains.

✓ 0.37

MoDIR adversarially updates the DR encoder to
learn domain invariant representations.

✓ 0.32

MoDIR was evaluated on 10+ ranking datasets
collected in the BEIR benchmark.

✓ 0.20

MoDIR robustly outperforms its baselines on
10+ ranking datasets in the BEIR benchmark
in the zero-shot setup.

✓ 0.35

MoDIR achieves more than 10% relative gains on
datasets with enough sensitivity for DR models'
evaluation.

✓ 0.26
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