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Abstract

Dense retrieval methods have demonstrated promising performance
in multilingual information retrieval, where queries and documents can
be in different languages. However, dense retrievers typically require a
substantial amount of paired data, which poses even greater challenges
in multilingual scenarios. This paper introduces UMR, an Unsuper-
vised Multilingual dense Retriever trained without any paired data.
Our approach leverages the sequence likelihood estimation capabilities
of multilingual language models to acquire pseudo labels for training
dense retrievers. We propose a two-stage framewo

1 Introduction

This paper examines: Unsupervised Multilingual Dense Retrieval via Gen-
erative Pseudo Labeling. Research question: Does scaling dense retrieval
training with WebFAQ’s 47 million non-English QA pairs yield diminishing
returns in cross-lingual generalization performance on XTYLE relative to
models trained on smaller, high-quality translated datasets?.

2 Methodology

Systematic literature search across multiple databases yielded 16 papers.
Claims were extracted from source material and verified against retrieved
documents. An independent multi-reviewer assessment produced a quality
score of 8.2/10.

3 Results

16 papers retrieved. 18 claims extracted; 17 independently verified. Quality
review score: 8.2/10.



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

XOR-TYDI QA is a multilingual open QA v 0.28
dataset consisting of 7 typologically diverse lan-

guages: Arabic, Bengali, Finnish,

The questions in XOR-TYDI QA are originally v 0.22
from TYDI QA and were posed by native speak-

ers.

The XOR-Retrieve sub-task requires retrieving X 0.13
English passages given a query in a non-English

language.

The evaluation metrics for XOR-Retrieve are v 0.17
R@2kt and R@bkt, measuring recall based on

the top 2000 and 5000 tokens retr

The XOR-Full sub-task requires retrieving either v 0.16
English documents or documents in the query

language to generate an ans

Answers in XOR-Full are annotated by extract- v 0.24
ing spans from Wikipedia in the same language

or by translating English span

The evaluation metrics used for XOR-Full are v 0.19
F1, EM, and BLEU.

The multilingual passage collection used consists v 0.24
of February 2019 Wikipedia dumps of 13 diverse

languages.

The multilingual passage collection contains 44 v 0.15
million passages.

The BM25 baseline retrieves passages from the v 0.17

target language only using an implementation

from Pyserini.

The MT-+DPR baseline translates the question v 0.18
into English and retrieves English documents us-

ing the DPR model.

The mGenQ Dbaseline generates multilingual v 0.18
questions using the mT02 model to train a mul-

tilingual retriever.

The mDPR baseline is a supervised multilingual v 0.26
retriever initialized from mBERT and trained on

the XOR-Retrieve training

Experimental results show that UMR outper- v 0.22
forms supervised baselines on two benchmark

datasets.

UMR trains multilingual retrievers without us- v 0.16
ing paired data.

DPR (Dense Passage Retriever) c¢bmprises a v 0.18
query encoder and a passage encoder.

BERT-CAT proposed cross-architecture knowl- v 0.23
edge distillation to improve dense retrievers and

rankers.

Izacard and Grave distilled knowledge from the v 0.23

reader model to the retriever model to improve
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